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NOTES TO THE READER:

Disclaimer:
Potentially affected communities should not use this Environmental Impact
Statement (EIS) as a "local planning document." Site-specific planning
cannot yet be done and it may be many years hence before such specific
projections could be made. The facility locations and scenarios described in
this document, which are only representative of the locations and scenarios
that presently seem likely, serve simply as a basis for identifying
characteristic activities and resulting effects for this EIS. These locations
and scenarios do not represent a Minerals Management Service
recommendation, preference, or endorsement of sites or development schemes.
Mining Scenario

The offshore dredge assumed for the scenario used in this EIS is similar to
the Bima, operated by WestGold to mine the offshore placer deposits in State
of Alaska waters near Nome. In September 1990, WestGold announced that
the Bima would not be operating during the 1991 mining season due to
financial difficulties as well as needed repairs. In November 1990 the Bima
was placed on the market for sale. It is considered highly unlikely that the
Bima will be operating offshore Nome in the future. In October 1990
WestGold received a 5-year National Pollution Discharge Elimination System
permit from Environmental Protection Agency for the Bima. While the Bima
or a Bima-type dredge could be used for the proposed sale, the type of dredge
that will be used is not known for certain at this time. It should be noted
that no exploration, testing, development, or production plans will be
approved before completion of a comprehensive environmental evaluation to
assure that the activities described will be carried out in a safe and
environmentally responsible manner (30 CFR 282.21, 282.25, and 282.28).
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1.

Type of Action: Proposed OCS Mining Program Norton Sound Lease Sale.

(x) Administrative

( ) Legislative

2.
Description of the Proposed Action: The leasing proposal consists of 59,510 hectares
(approximately 147,050 acres) of Outer Continental Shelf (OCS) lands. The 34 whole and partial blocks in the
proposed Norton Sound Lease Sale area are located about 5 to 22 kilometers offshore in water depths that range
from about 20 to 30 meters. The MMS has estimated that placer deposits of gold in the proposed lease-sale area
for a base case could be 530,000 troy ounces. If implemented, this lease sale is tentatively scheduled to be held
in June 1991.
3.
Environmental Effects: The areas proposed for offering pose some potential risk of adverse
effects to the environment if explored and developed. The risk is related to adverse effects on the environment
that may result from the mining, transportation, and metallurgical processing operations of a mining industry.
Socioeconomic effects from onshore activities of this industry could have local and/or State implications. The
proposed alternative includes Stipulation No. 1, Environmental Survey and Monitoring Program and Operations
Management, Stipulation No. 2, Prohibition of Use of Mercury or other Toxic Substances in Processing,
Stipulation No. 3, Baseline and Monitoring Studies on Mercury Levels in Humans, and Stipulation No. 4,
Protection of Archaeological Resources as part of the proposal.
These stipulations would reduce the type, occurrence, and extent of adverse effects associated with this proposal.
Other measures, which are beyond the authority of this agency to apply, also have been identified. In spite of
mitigating measures, some effects are considered unavoidable. For instance, if a mining industry does develop,
the destruction of certain immotile organisms in the mine site area would occur.
4.

Alternatives to the Proposed Action:
a.

No Sale (Alternative II).

b.

Delay the Sale (Alternative ill). This alternative would delay the sale for a 3-year period.

c.

Modify the proposed action by deferring approximately 15 blocks southeast of Safety Sound
(Eastern Deferral Alternative--Alternative IV).

d.

Modify the proposed action by deferring approximately 19 blocks south of Nome (Western
Deferral Alternative--Alternative V).

Continued
S.
Other Environmental Impad Statements. OCS Reports. Reference Papers. and Technical Papers:
This Environmental Impact Statement (EIS) refers to numerous EIS's, OCS reports, reference papers, and
technical papers previously prepared by the Alaska OCS Region. Applicable portions of these documents are
referenced in the appropriate discussions throughout this EIS. Copies of referenced documents have been
placed in a number of libraries throughout Alaska and in the Department of the Interior Library in Washington,
D.C. Single copies of these publications are available from the Alaska OCS Region Library and the National
Technical Information Service.

6.
Public Hearlnp: A public hearing for the OCS Mining ~rogram Norton Sound Lease Sale was
held July 18, 1990 in Nome, Alaska. Oral and written comments were obtained and responded to in this final
EIS.
7.

Contacts:

•

For copies of this EIS, contact:
Library/Public Information Room
MMS, Alaska OCS Region
949 East 36th Avenue, Room 110
Anchorage, Alaska 99508-4302
907-261-4435

•

For furthe~ information regarding this EIS, contact:
Richard W. Roberts
Oceanographer
MMS, Alaska OCS Region
949 East 36th Avenue, Room 110
Anchorage, Alaska 99508-4302
907-261-4632
Raymond R. Emerson
Chief, Arctic Unit
Environmental Assessment Section
MMS, Alaska OCS Region
949 East 36th Avenue, Room 110
Anchorage, Alaska 99508-4302
907-261-4652
George Valiulis
Minerals Management Service (MS 4320)
Department of the Interior
381 Elden Street
Herndon, Virginia 22070
703-787-1662
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Summary of the Final Environmental Impact Statement for the Proposed
OCS Mining Program Norton Sound Lease Sale
I.

INTRODUCTION

This final environmental impact statement (PElS) examines: (1) a proposal for leasing submerged Federal lands
in Norton Sound for the recovery of gold and any other mineral recovered with gold or other mineral recovered
using technology similar to that used for recovering gold; (2) four alternatives to the proposal; (3) the major
issues identified through the scoping process and through staff analysis; and (4) the mitigating measures
considered as part of the proposal.
The first DEIS was published in November 1988 (USDOI, MMS, 1988). In order that the results from the most
current studies could be reported and integrated in the analysis of effects of the proposed lease sale on the
environment, MMS began the NEPA process for a second time with the preparation of the publication of a
second DEIS, which was published in June 1990.
II.

DESCRIPTION OF THE PROPOSED ACTION

The proposal (Alternative I) consists of offering for lease 34 whole and partial blocks (approximately 59,510
hectares) in Norton Sound that range from about 5 to 22 kilometers (km) offshore. The MMS has estimated
that placer deposits of gold in the proposed lease-sale area for a base case could be 530,000 troy ounces.
Alternative I includes as part of the proposal: Stipulation No. 1, Environmental Survey and Monitoring Program
and Operations Management; Stipulation No. 2, Prohibition of Use of Mercury and Other Toxic Substances in
Processing; Stipulation No. 3, Baseline and Monitoring Studies on Mercury Levels in Humans; and Stipulation
No.4, Protection of Archaeological Resources. Also included are Information to Lessees (ITL) No.1, Bird and
Marine Mammal Protection; ITL No.2, Arctic Peregrine Falcon; ITL No.3, Subsistence Activities; ITL No.4,
Coastal Zone Management, and ITL No. 5, Information on Postlease Norton Sound Review Team.
The scenario used to assess the potential effects that placer mining may have on the environment describes
possible activities and the timing of events. Exploration activities would take about 3 years once the lease sale
is held. A mining period of 14 years is based on comparable mining operations. The base-case-scenario estimate
of 530,000 troy ounces of gold is based on the assumption ~at an average of about 40,000 ounces per year would
be recovered over 14 years of mining in two areas. It is assumed that the placer deposits would be mined from
a single dredge containing an onboard processing plant to concentrate the recovered gold particles; beneficiation
of the ore would be based on gravity concentration techniques. Offshore support activities are expected to
include support vessels for anchor handling and dredge movement and helicopters for crew changes and
transporting emergency supplies.
The potential effects of this proposal are based in part on the assumptions that gold (1) presently is the only
marketable product that economically can be recovered from mining the offshore placer deposits in the proposed
lease-sale area and (2) recovery for the base case is estimated to be 530,000 troy ounces. The scenario for this
FEIS assumes operation of a continuous mechanical system such as a bucket-ladder, or bucketline, dredge. This
type of dredge is similar to the Bima which has been used for mining offshore of Nome. The Bima will not be
operating during the 1991 mining season due to fmancial difficulties and needed repairs. Any proposal for mining
would undergo thorough assessment of environmental effects, including a proposal to use a different type of
dredge.
ill.

ALTERNATIVES TO THE PROPOSED ACTION

A.
Alternative II (No Sale): This alternative would cancel the proposed lease sale, tentatively
scheduled for June 1991.
B.
Alternative III (Delay the Sale): This alternative, which includes Stipulation Nos. 1 through 4 and
ITL Nos. 1 through 4, would delay the proposed lease sale for a period of 3 years.
C.
Alternative IV <Eastern Deferral Alternative): This alternative, which includes Stipulation Nos.
1 through 4 and ITL Nos. 1 through 4, would defer leasing on 15 whole and partial blocks southeast of Safety
Sound.

xi
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D.
Alternative V (Western Deferral Alternative>: This alternative, whi~ includes Stipulation Nos.
1 through 4 and ITL Nos. 1 through 4, would defer leasing on 19 whole and parttal blocks located south of
Nome.
After a thorough review, the Director, Minerals Management Service (MMS) will decide which alternative or
combination of alternatives will be included in the Final Leasing Notice.

IV.

IMPORTANT ISSUES

In November 1988 the first DEIS was issued. Major effects from the proposal were anticipated for water quality,
commercial fisherles, subsistence-harvest patterns, and sociocultural systems based on available data. As defmed
in the first DEIS, the Proposal did not include stipulations and ITL clauses specifically designed to mitigate
adverse effects from mining. The State, Federal, and local government agencies, as well as members of the
public, expressed concern that the information used for the first DEIS was inadequate for proper analysis and
reasoned decisions. Lack of information was of concern in the following subject areas: the actual level of
mercury in the water column; the bioaccumulation of mercury in the food chain; levels of mercury in humans;
and the effect of dredging on habitat, particularly for red king crab. Studies were initiated to obtain answers to
these questions both thro1;1gh field research and the expert assistance gained in workshops.
A.
Human Health: Human health became an issue because of potential bioaccumulation of
methylmercury in the food chain from suspension of sediments associated with dredging. The part of the human
population most vulnerable to mercury effects are children who as fetuses were carried by women who consumed
substantial amounts of seafood which may have elevated levels of methylmercury.
The MMS held a workshop entitled "Mercury in the Marine Environment" (USDOI, MMS, 1989) from
November 29 through December 1, 1988. Experts in the areas of mercury in water and sediments, mercury
accumulation and effects in organisms, and mercury effects on human health provided their knowledge and
expertise to MMS. Also attending the workshop were members of the Federal/State Coordination Team (Cf).

In January 1989, a public hearing was held in Nome on the first DEIS. Concerns were expressed about mercury
in the marine environment and effects on crab habitat. When the comment period for the frrst DEIS closed,
there remained a concern about the inadequate data on mercury levels in humans.
The MMS review of the preliminary FEIS concluded that appropriate Federal public health agencies should
review the EIS for human health concerns. Federal public health agencies, including the Public Health Service
and the Indian Health Service reviewed the preliminary FEIS. Their concerns have been incorporated in this
EIS.
.

In March 1989, the preliminary final EIS (FEIS) was sent to the cr for review. Regarding comments-that data
on mercury levels in humans were inadequate, the MMS coordinated with the Indian Health Service and the
Norton Sound Health Corporation (NSHC) to obtain hair samples to be analyzed for levels of mercury and
arsenic. The MMS contracted with Battelle Northwest to analyze the hair samples. The 1989 sampling results
showed that the methylmercury content in the hair samples was below average for indigenous coastal North
American communities.
Results of this study are presented in Section IV.B.15.

This EIS includes Stipulation No. 3, Baseline and Monitoring Studies on Mercury Levels in Humans. The
stipulation is to inform the lessee that they will be required to monitor mercury levels in the Nome population
if baseline studies indicate elevated mercury levels in humans according to safety standards set by the World
Health Organization (WHO) and that the lessee's operations are contributing mercury contamination.
B.
Water-Quality Data: Mercury and other trace-metal contamination is an important concern that
has developed over the course of preparing this EIS. As a result of concerns regarding the sufficiency of the
water-quality data for the proposed lease sale, MMS sponsored studies by the University of Alaska Fairbanks
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(UAF) in October 1988 (Naidu et al., 1989) and by Battelle Northwest in June and September 1989 (Hood, 1989)
to obtain additional trace-metal data for the ambient waters in the sale area and inshore waters. Results of these
studies are referenced in Sections IIIA.8 and IV.B.2.
The 1989 sampling results conducted by Battelle Northwest showed that the levels of mercury in the water
column did not exceed established EPA criteria. It appears there is likely no significant mercury contribution
to the water column by dredging.
The MMS sponsored a monitoring workshop from November 28 through 30, 1989 (USDOI, MMS, 1990) to
determine how studies for monitoring water quality, habitat alteration, and human health should be designed.
Experts in the areas of water and sediment sampling, effects of trace metals in marine organisms, habitat
alteration, and mercury effects on human health provided their knowledge and expertise to MMS and, in
particular, the authors of the DEIS. Also attending the workshop as active participants were members of the
cr. The workshop helped MMS to design environmental monitoring that will allow MMS to see changes that
may result from mining.
This EIS includes Stipulation No. 1, Environmental Survey and Monitoring Program and Operations
Management. This stipulation requires that appropriate environmental surveys and environmental monitoring
programs be conducted to determine if lease operations are resulting in significant effects to the environment.
Information obtained from the monitoring program will be used to establish measures to mitigate the effects of
the mining program on the environment.
C.
Habitat Alteration: Dredging would result in major alteration of the habitat and loss of many or
most of the associated benthic organisms. Of particular concern is the potential loss or alteration of the cobble
habitat that is critical for juvenile crabs and for king crabs in general. Offshore dredging and spoils discharge
would result in the destruction of a number of organisms directly, through the mechanical action of the dredging,
via processing procedures, or via the disposal of dredged material. Cobble, boulders, or gravel arc essential to
providing a stabilized substrate needed to provide protection and food resources for you ng and adult crabs.
There are reported high concentrations of red king crab near or within (deeper than) the 30-meter (m) isobath.
These concentrations suggest that the area deeper than the 30-m isobath serves as an im portant and unique crab
habitat for Norton Sound and the northern Bering Sea region. The University of Alaska Fairbanks cruise
conducted by MMS in the fall of 1989 indicated that the substrate in the lease-sale area graded from a hard
consolidated material near State waters to more coarse sand and gravel in the trench area and became more fine
and somewhat compacted mud farther offshore.
Although dredging poses unavoidable effects on habitat alteration, such effects can be mitigated. In December
1989, MMS deleted six blocks from the proposal for the protection of the red king crab. This deletion , in
combination with the distribution of trench habitat outside the sale area, resulted in a total of about 68 percent
of the trench habitat occurring outside the proposed sale area. Approximately 32 percent of the habitat deeper
than the 30-m isobath occurs within the lease-sale area and the effects of mining on this area would be monitored
in accordance with Stipulation No. 1, Environmental Survey and Monitoring Program and Operations
Management. The monitoring program should be able to identify any unique or more limited habitats and
communities and allow restriction of dredging activities in them. This would enable the effects on marine plants
and invertebrates from habitat alteration to be minimized,
V.

CONCLUSIONS

Table S-1 summarizes the possible effects that could occur as a result of the leasing proposal (Alternative 1),
alternatives to the proposal (Alternatives II- V), and the cumulative cases. (Table S-2 explains the definitions
used for assessing the potential effects of the leasing proposal.) The analyses supporting the conclusions in Table
S-1 assume that all laws, regulations, and orders are part of the leasing proposal and alternatives. Summaries
of the environmental effects from the proposed lease sale are in Sections II.A.2.f (base case), II.A.3.b (high case),
II.B (no sale), II.C (delay the sale), II.D.3 (Eastern Deferral Alternative) and II.E.3 (Western Deferral
Alternative).

xiii

I

Continued
This EIS is not intended, nor should it be used, as a local planning document by potentially affected communities.
The facility locations and transportation scenarios described in this EIS represent assumptions that were made
as a basis for identifying characteristic activities and any resulting environmental effects. These assumptions.:.

.dsulm represent an MMS recommendation, preference, or ~ndorsement of any facility, site, or development plan.

Local control of events may be exercised through planning, zoning, land ownership, and applicable State and local
laws and regulations.
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Table S-1
Summary of Effects~
A1ternat. ives
I
Proposal 21

I
and
Cumulative
Projects

II
No Sale

II
and
Cumulative
Projects

III
Delay the
Sale21

III
and
Cumulative
Projects

IV
Eastern
Deferral
Alt. 21

IV
and
Cumulative
Projects

v

Western
Deferral
Alt. 21

v

and
Cumulative
Projects

Air Quality

NEGLIGIBLE MINOR

NO EFFECT

MINOR

NEGLIGIBLE

MINOR

NEGLIGIBLE

MINOR

NEGLIGIBLE

MINOR

Vater Quality:
LOCAL11
REGIONAL

MINOR

MAJO~'

MAJOR41
MINOR

NO EFFECT
NO EFFECT

MAJOR•'
MINOR

MAJOR41
MINOR

MAJOR•'
MINOR

MAJOR•'
MINOR

MAJOR•'
MINOR

MAJoR•'
MINOR

MAJOR•'
MINOR

Marine Plants and
Invertebrates''

MODERATE

MODERATE

NO EFFECT

MODERATE

MODERATE

MODERATE

MODERATE

MODERATE

MINOR

MODERATE

Red King Crab

MODERATE

MODERATE

NO EFFECT

MINOR

MODERATE

MODERATE

MODERATE

MODERATE

MINOR

MINOR

MODERATE

MAJOR

NO EFFECT

MAJOR

MODERATE

MAJOR

MODERATE

MAJOR

MODERATE

MAJOR

Fishes
Migratory Species
Marine and Coastal
Birds
Migratory Species
Nonendangered and
Marine Manmals
Migratory Species

6/

MINOR

MAJOR

NO EFFECT

MAJOR

MODERATE

NO EFFECT

MODERATE

6/

MAJOR

NO EFFECT

MAJOR

MINOR

MINOR

NO EFFECT

MINOR

MODERATE

NO EFFECT

MODERATE

MINOR

MINOR

NO EFFECT

MINOR

6/

MINOR

NO EFFECT

MINOR

MINOR

MINOR

NO EFFECT

MINOR

6/

MINOR

NO EFFECT

MINOR

MODERATE

NO EFFECT

MODERATE

6/

6/

MINOR
6/

MINOR
6/

MAJOR
MODERATE
MAJOR
MINOR
MODERATE

,,

NEGLIGIBLE
6/

MINOR
6/

MAJOR
MODERATE
MAJOR
MINOR
MODERATE

6/

MINOR
6/

MINOR
6/

MAJOR
MODERATE
MAJOR
MINOR
MODERATE

Endangered and
Threatened Species
Gray Whale
Migratory Species
Peregrine Falcon
Migratory Species
The Economy of Nome

MINOR

MINOR
6/

MINOR
6/

MINOR

XV

MINOR
MINOR
MINOR
MINOR
MODERATE

MINOR
6/

MINOR
6/

MINOR

MINOR
MINOR
MINOR
MINOR
MODERATE

MINOR
6/

MINOR
6/

MINOR

MINOR
MINOR
MINOR
MINOR
MODERATE

Tabl e S-1
Sumnary of Effects''
(Conti nued)
Alternat ives

Proposa 1' 1

Commercial Fisheries
Migratory Species

and
Cumul ative
Projects

MODERATE
6/

II
No Sale

II
and
Cumulati ve
Projects

III
Delay the
Sa leu

MODERATE

MODERATE

NO EFFECT

MODERATE

MODERATE

NO EFFECT

MODERATE

6/

III
and
Cumulative
Projects
MODERATE
MODERATE

IV
Eastern
Deferral
Alt.u
MODERATE
6/

IV
and
Cumulative
Projects
MODERATE
MODERATE

v

Western
Deferral
Al t.>~

MODERATE
6/

v

and
Cumulat ive
Projects
MODERATE
MODERATE

Subsistence- Harvest
Patterns

MINOR

MODERATE

NO EFFECT

MODERATE

MINOR

MODERATE

MINOR

MODERATE

MINOR

MODERATE

Sociocultural Systems

MINOR

MAJOR

NO EFFECT

MAJOR

MINOR

MAJOR

MINOR

MAJOR

MINOR

MAJOR

Archaeological
Resources

NEGLIGIBLE MINOR

NO EFFECT

MINOR

NEGLIGIBLE MINOR

NEGLIGIBLE

MINOR

NEGLIG IBLE

MINOR

Recreation and
Tourism

MINOR

MINOR

NO EFFECT

MINOR

MINOR

MINOR

MINOR

MINOR

MINOR

MI NOR

Land Use Pl ans and
Coastal Management
Programs

MODERATE

MOD ERATE

NO EFFECT

MOD ERATE

MODERATE

MODERATE

MODERATE

MODERATE

MINOR

MODERATE

Human Health

NEGLIGIBLE MODERATE

NO EFFECT

MODERATE

NEGLIGIBLE

MODERATE

NEGLIGIBLE

MODERATE

NEGLIGIBLE

MODERATE

Source:
1/

"

]/

4/

S/
6/
1/

MMS, Alaska OCS Region , 19B9.

This table shoul d be used only in the context of the analyses , assumptions, and definitions.
Stipulations 1, 2, 3, and 4 and ITL' s 1, 2, 3, and 4 are part of the Proposal, the Eastern Deferra l , and the Western Deferral.
Local effect somewhere within Norton Sound.
E[ffect of turbidity and trace-metal discharges would be NEGLIGIBLE if the conditions of the NPDES permit (as r eissued fo r Bima operations in State wate rs
USEPA, 1990a .d)) are met for mining dredges; this would reduce the overall effect on LOCAL water qual ity t o MINOR.
Exclusive of red king crab.
Effects on migratory species are considered only in the cumul ative case. These effects are from cumulative pr ojects nat ionwide.
Conclusions reflect potenti al incons istencies between effects of the proposal and l and use water resource regulations and policies, not effects of the
proposal on regula t ions and pol icies.
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Table S-2
DefiDitioDs Assumed in F.lfects Assessment
NEGLIGIBLE

MINOR

MODERATE

MAJOR

Emissions
cause measurable
increases in concentrations of
criteria pollutants over more than a
localized portion of a Federal
attainment area; resulting in the
consumption of at least S percent
but less than 20 percent of the
available PSD increment for N02 ,
S02 , or TSP or S percent of the
available NAAQS concentration for
S0 2 , PM 10, CO, or 0 3; no obse!Ved
adverse effects on human health or
vegetation;
and/or
significant
decrease in onshore visibility.

Emissions
cause
measurable
increases in concentrations of
criteria pollutants over more than
half of a Federal attainment area
(regional effect), resulting in the
consumption of at least 20 percent
but less than SO percent of the
available PSD increment for N02 ,
S02 , or TSP or S percent of the
available NAAQS concentration for
S0 2 , PM 10, CO, or 0 3 ; small but
measurable short-term adverse
effects on human health or
vegetation;
and/or
significant
decrease in onshore visibility.

Emissions
cause
measurable
increases in concentrations of
criteria pollutants over more than
half of a Federal attainment area
(regional effect), resulting in the
consumption of at least SO percent
of the available PSD or NAAQS
concentration increments; readily
identifiable adverse long-term
effects on human health or
vegetation;
and/or
significant
decrease in onshore visibility.

Rcscourte Category
Air Quality

Emissions
cause
measurable
increases in concentrations of
criteria pollutants (e.g. S021 CO,
N02 , 0 3 , and PM 10) over one
localized portion of a Federal
attainment area, resulting in the
consumption of less than S percent
of the available Prevention of
Significant Deterioration (PSD)
increment for N02 , S02 , or TSP or
S percent of the available National
Ambient Air Quality Standards11
(NAAQS) concentration for N02 ,
PM 10, CO, or 0 3 ; no observed
adverse effects on human health or
vegetation; and/or no significant
decrease in onshore visibility.21
Water Quality"'

LOCAl-changes in water quality from one or more sources, extending beyond the edge of a mixing zone (100-m perimeter
about the dredge footprint), but affecting less than 180 km2 (30% of the sale area) about each discharge.
REGIONAL-changes in water quality over an area of at least 180 km 2 or larger about a discharge source.

No regulated contaminant (such as
mercury or other trace metal) is
discharged into the water column,
or some amount is discharged, but
the resulting concen-tration of
contaminant does not exceed the
chronic State standard or EPA
criterion.

A regulated contaminant (such as
mercury or other trace metal) is
discharged into the water column
and the resulting concentration of
contaminant occasionally exceeds
but does not increase the average
beyond the chronic State standard
or EPA criterion.

A regular contaminant (such as
mercury or other trace metal) is
discharged into the water column
and the resulting concentration of
contaminant averages (sampling
period set by permit) more than the
chronic State standard and EPA
criterion, but does not exceed acute
(toxic) State Standards and EPA
criteria and does not exceed 7,SOO
ppm suspended-sediment
concentration.

A regulated contaminant (such as
mercury or other trace metal is
discharged into the water column
and the resulting concentration of
contaminant is above the acute
(toxic) State standard or EPA
criterion. Turbidity exceeds 7,500
ppm suspended sediment
concentration.

Biological Rcsoun:cs (Lower-Trophic-Level Organisms, FIShes, Marine and Coastal Birds, Nonendangen:d Marine Mammals)
No measurable short-term or longterm change in numbers or
distribution of individuals occurs in
a population.

A specific group of individuals of a
population in a localized area
and/or over a short time period
(one generation or less) is affected;
the regional population is not
affected.

A portion of a population in the
region changes in abundance
and/or distribution over more than
one generation, but the change is
unlikely to affect the regional
population.

A .population or species in the
reg10n declines in abundance
and/or distribution beyond which
recruitment would not return it to
its former level within several
generations.

A specific group of individuals of a
population in a localized area is
affected over a short time period
(less than one breeding cycle).

A portion of a regional population
declines in abundance· and/or
distribution, and recovery re~uires
more than one breeding cycle 1 but
less than one generation.

A regional population or species
declines substantially in abundance
and/or distribution, and recovery
requires at least one generation.51

Economic effects occur which may
require slight marginal changes in
governmental policies, planning, or
budgeting, or may marginally affect
the economic well-being of
residents of the area.

Economic effects occur which will
require some but not major
of
governmental
modification
policies, planning, or budgeting, or
may create problems such as an
increased rate of price inflation or
housing shortages,
or may
substantially affect the economic
well-being of residents of the area.

Economic effects occur which will
require
major changes in
governmental policies, planning, or
budgeting, or which have the
potential to create major problems
or to cause important and sweeping
changes in the economic well-being
of residents of the area.

Endangered and Threatened Species
No measurable change occurs.

&:onomy of Nome
Economic effects occur which have
no measurable effects on
governmental policies, planning, or
budgeting, or no measurable effect
on the economic well-being of
residents of the area.
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Table S-2
DcfiDitioas Assumed in Effccls Assessment
(Continued)
MINOR

MODERATE

MAJOR

Conflicts arc rare. One-year losses
to important commercial fiSheries
do not exceed 1 percent.

Minor conflicts develop. Losses of
1 to 3 percent, for periods of 1 or
more years, occur in important
commercial fisheries.

Minor conflicts are frequent or
significant conflicts occur
occasionally. Losses of 3 to 10
percent, for periods of 1 or more
years, occur in important
commercial fisheries.

Major disruptions to fiShing occur.
Conflicts are frequent and
significantly affected fishing. Losses
exceed 10 percent, for periods of 1
or more years, in important
commercial fiSheries.

Subs~tence ~urces could be
affected but with no apparent
effects on subsistence harvests.

Subsistence ~urces would be
affected for a period of less than 1
year, but no ~urce would become
unavailable.

One or more subsistence resources
would become locally unavailable
for a period of time not exceeding
1 year.

One or more important subsistence
resources would become locally
unavailable for a period of time
exceeding 1 year.

Periodic dmption of local
.sociocultural systems occurs without
apparent effects.

Short-term dmption of local
sociocultural systems without a
tendency toward the d~lacement
of existing institutions.

Long-term (S years or more),
chronic disruption of local
sociocultural systems occurs without
a tendency toward the displacement
of existing institutions.

Long-term (5 years or more),
chronic disruption of local
sociocultural systems occurs with a
tendency toward the displacement
of existing institutions.

No detectable archaeological
resources (including landforms and
sites) are expected to be present
and d~turbed.

Few archaeological resources
(including landforms and sites) are
expected to be present and
d~turbed.

Some archaeological resources
(including landforms and sites) are
expected to be present and
disturbed.

Many archaeological resources
(including landforms and sites) are
expected to be present and
disturbed.

Barely detectable reduction in
recreation and tourism aesthetic
qualities and economic
expenditures.

Slight reduction in recreation and
tourism aesthetic qualities and
economic expenditures over onefourth of the area lasting approximately 1 year.

Some reduced recreation and
tourism aesthetic qualities and
economic expenditures over onehalf of the area lasting for
approximately 2 years.

Much reduced recreation and
tourism aesthetic qualities and
economic expenditures over the
whole area for approximately 3 to 4
years or longer.

Proposed activities infringe on an
existing land use, or create minor
effects on protected coastal
~urces or uses.

Proposed activities alter a preferred
land use, or create moderate effects
on one or more protected coastal
resources or uses.

Proposed activities are incompatible
with or displace a preferred land
use, or create major effects on one
or more protected coastal resources
or uses.

Hair-mercury levels of some of the
general population residing in
Nome would approach but not
exceed recommended levels set for
the general adult population. Any
changes in hair-mercury levels of
pregnant women do not reach 6
ppm/'

Hair-mercury levels of one or more
women of child-bearing age
(because of potential effects to the
developing fetus) residing in Nome
would be elevated but would not
exceed recommended levels set for
pregnant women .•,

Hair-mercury levels of one or more
women of child-bearing age
(because of potential effects to the
developing fetus) residing in Nome
would exceed recommended levels
set for pregnant women. 91

NEOUOWLB
Rcscoun:c Category
Commercial FIShing

Sociocultural Systems

Land Use PlaDs and Coastal Management Pmgrams"'

Proposed activities generally
conform with existing land use and
have negligible effects on protected
coastal resources and uses.
Human Health
No change to the hair-mercury
levels of any of the Nome
population.
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Table S-2
Dcfulitions Assumed in Effects llsscssment
(Continued)

Source: MMS, Alaska OCS Region.
1/

21

JJ

"5/
6/

1/

I/
91

NAAQS a re based on the p rotection of human health. Numerical standards for each pollu tant are given in Table 111-2. PSD increments a re supplements
to the NAAQS p rotecting existing high a ir-quality areas. Regional refers to effects on areas that arc as large as, o r larger than , about o ne-half the area
of the North Slope of A laska. Local refers to effects limited to tens of miles near the sho reline. Short term refers to hours, days, or weeks; long term
refers to seasons or years.
V isibility criteria a re applied o nly to PSD Class I areas; significance is determined by EPI\ visibility-analysis guidelines. Long term refers to seasons or
years. Short term refers to hours, days, or weeks.
a. The State standard and EPA chronic crite rion fo r mercury are bot h 0.025 ppb.
b. Tite acute State sta ndard and EPA criterion for mercury a re both 2.1 ppb.
c. State standards and EPA criteria allow exccedence of trace-metal limits once per 3-years on the average.
d. Fo r water turbidity, the S tate standard is 25 NilJ and EPA criterion is a tO-percent dec rease from seasonally averaged compensation depth.
A breeding cycle is the average time period between the births of successive offsp ring.
A generation is the average time period between the b irth of the parents and birth of their offspring.
Definitions reflect inconsistences between the p roposal a nd land and wate r regulatory regimes, not effects of the proposal o n the regulations.
llte WHO environmental health criteria in 1976 established 200 ppb mercu ry in blood or 60 ppm in hai r as the level where e ffects fro m mcthylmcrcu1y
exposure begin to be seen in adults.
"Elevated" is defined as 6-10 ppm in hair.
The new World Health Organization (WHO) environmental health criteria document (to be published in 1990) will state that the occasional psychomotor
retardatio n effects from prenatal e:~:posu re to me thylme rcury can be seen in infa nts and child ren whose mothers had mercury hair levels between 10 and
20 ppm (Clarkson, 1989, oral comm.)
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I.

PURPOSE AND BACKGROUND OF THE PROPOSED ACI'ION

Purpose of the Proposed Action: The purpose of the proposed action is to offer for lease submerged Federal
lands in the Norton Sound in the vicinity of Nome, Alaska, for leasing, mining, and recovery of gold and any
other mineral recovered with gold or other mineral recovered using technology similar to that used for recovering
gold.
The Need for the Proposed Action: There are sufficient National and industry interest and existing economic
incentives to support selected commercial-scale mining in the Federal Outer Continental Shelf (OCS). The OCS
Mining Program is being developed on a case-by-case basis. The Director of Minerals Management Service
(MMS) may offer areas for lease on Department of the Interior (DOl) initiative or when requested by an
interested principal. In November 1987, industry requested initiation of a lease sale in the OCS waters in Norton
Sound. Also, in November 1987, the State of Alaska expressed interest in forming a cooperative agreement with
the MMS to initiate a Federal/State task force on offshore mining in Federal waters. Since offshore mining of
gold placer deposits was presently occurring in State waters in Norton Sound, the State expressed the need to
evaluate the feasibility of developing mineral resources and developing the technical guidelines and procedures
for safe, effective, and environmentally sound exploration and mining of mineral resources on the OCS.
Baclmround of the Proposed Action: The DOl believes that recovery of minerals and protection of the
environment are compatible and that both objectives can best be met by the planned case-by-case approach which
allows for management flexibility, opportunity for effective coastal State participation, and environmental review.
The OCS Mining Program does not represent a decision to lease in a particular area. Instead, it is representative
only of the DOl's intent to consider leasing in certain areas, and to proceed with the offering of such areas only
if it should be determined that leasing and mining would be technically feasible and environmentally acceptable.

Under the Outer Continental Shelf Lands Act, 43 U.S.C. 1331 et. seq. (1982 and Supp. m 1985) (OCSIA), as
amended, the DOl is charged with administering the mineral development of the OCS. Pursuant to section 8(k)
of the OCSIA, the Secretary of the Interior is authorized to lease any minerals, other than oil, gas, and sulphur,
on the OCS on the basis of competitive bonus bidding under such terms and conditions as he may prescribe at
the time of offering the area for lease. Included within this authority is the Secretary's responsibility for the
design, implementation, and management of OCS minerals development. The term "minerals," as defined in the
OCSIA, includes not only oil and gas, but sulphur, geopressured-geothermal and associated resources, and all
other minerals which are authorized by an act of Congress to be produced from "public lands" as defined in
section 103 of the Federal Land Policy and Management Act of 1976 (43 U.S.C. 1702).
The Mining and Minerals Policy Act of 1970 (30 U.S.C. 21a) establishes that it is the policy of the Federal
Government to foster and encourage private enterprise in (1) the development of:economically sound and stable
domestic mining, minerals, metal, and minerals reclamation industries; and (2) the orderly and economic
development of domestic mineral resources, reserves, and reclamation of metals and minerals to help ensure
satisfaction of industrial, security, and environmental needs. The proposed leasing action is consistent with the
aforementioned laws and with the Secretary's announced program of January 19,:1982, for OCS mineral leasing
activities on the Federal OCS.
The OCS jurisdictional authority of the United States is defined in the OCSLA to include all submerged lands
lying seaward and outside the areas beneath navigable waters, as defmed in section 2(b) of the Submerged Lands
Act of 1953 (43 U.S.C. 1301(b), as amended (generally 3 geographical miles (mi) from the coastline), and of
which the subsoil and seabed appertain to the United States and are subject to its jurisdiction and control
The OCS extends at least to the seaward limit of the Exclusive Economic Zone (EEZ) as proclaimed by the
President on March 10, 1983 (48 FR 10605) and beyond the EEZ in certain locations to the physical limit of the
Continental Shelf. On May 30, 1985, the DOl Solicitor issued a formal legal opinion that the DOl is authorized
to issue mineral leases within the EEZ of the coastlines of the 50 states.
In the United States, industry interest in OCS mining has been focused on eight heavy metal placers, strategic
minerals, sand and gravel, and phosphorite. Furthermore, gold is being recovered in State waters near Nome,
·
Alaska, and sand and gravel in New York State waters.
The U.S. Bureau of Mines (BOM) Open-rlle Report 4-87, "An Economic Reconnaissance of Selected Heavy
Mineral Placer Deposits in the U.S. Exclusive Economic Zone," notes several reported placers offshore Alaska.
1-1

The gold placers near Nome are the best known and appear to have the highest potential for near-term development. Onshore placers at Nome have yielded over 5 million troy ounces of gold (1898-1985).
In 1967, the DOl initiated a Heavy Metals Program to explore for valuable minerals not only off the· coast of
Nome, Alaska, but also off the coasts of California and Oregon. The U.S. Geological Survey (USGS) and the
BOM were searching for deposits of gold, silver, platinum, mercury, bismuth, antimony, tantalum, and other
heavy metals. Such minerals would be essential to the space program as well as for defense and domestic needs.
The outlook was for discovery of deposits of gold, silver, and other metals in the tidelands off Nome's beaches
of sufficient value to merit substantial investment of money by the Federal Government and by private industry
to bring the precious metals to the surface and process them for use.
The BOM took to the sea in May 1967 using two seagoing vessels containing a variety of instruments to probe
the ocean floor off the coasts of Alaska, Oregon, and California. Secretary Udall had stated "This expedition
is the most ambitious effort so far in the Department's new heavy metals program which aims at increasing the
Nation's recoverable reserves of metals like tin, silver, and mercury, as well as gold. Bureau experts hope to
evaluate undersea deposits of these metals--especially gold--with special ocean floor sampling drills suspended
from the deck of the Virginia City" (BOM, 1967).
In the Heavy Metals Program, using the vessel Virginia City. a 180-square-mile area of Norton Sound, extending
roughly 14 mi east and west of Nome and averaging 6 mi to the. south was tested. Approximately 21 tons (T)
of sediments, representing 727 individual samples, were processed in the ship's laboratories with microscopic and
instrumental analyses for mineral evaluation and deposit characterization. (Alaska Industry, 1969). Out of a total
of 62 days in the area, drilling activity was shut down 15 days because of bad weather. In 1986, Inspiration Mines
Inc. used a large, bucket-ladder dredge (the Bima) to mine marine placers offshore Nome within the State of
Alaska's area of jurisdiction. The Bima produced approximately 3,000 troy ounces of gold from State offshore
leases during development testing in 1986.
In 1987, Western Gold Exploration and Mining Company Limited Partnership (WestGold) (formerly Inspiration
Mines Inc.) again dredged offshore Nome in State waters. The 1987 season produced 36,709 troy ounces of gold
(Table 11-4). The company also drilled S48 exploration holes with a Becker drill in the spring and summer of
1987 in State waters.
Production of gold for the 1988, 1989, and 1990 mining season produced 35,554; 30,662; and 15,208 troy ounces
of gold, respectively (Table 11-4). Due to financial difficulties in November 1990, WestGold was dissolved and
the Bima was placed on the market for sale.
A.

Leasing Process

The OCSIA authorizes the Secretary of the Interior to administer mineral exploration and development on the
OCS as well as conserve its natural resources. The law, among other things, requires that the Secretary develop
these minerals in an orderly and timely manner to meet the energy and mineral needs of the country; to protect
the human, marine, and coastal environment; and to receive a fair and equitable return on the resources of the
OCS. The Secretary has full authority to implement the leasing provisions of the OCSLA regarding minerals
and to regulate how they will be extracted and produced. Further, the Secretary has authority to cancel a· lease
or permit for mining of minerals, after a hearing, for environmental reasons, when: (1) continued activity
pursuant to such lease would probably cause serious harm or damage to life, property, any mineral, national
security or defense, or to the marine, coastal, or human environment; (2) the threat of harm or damage will not
disappear or decrease to an acceptable extent within a reasonable period of time; and (3) the advantages of
cancellation outweigh the advantages of continuing such lease or permit in force.
The following is a brief discussion of the decision making steps for the OCS Mining Program, Norton Sound
Lease Sale.
1.
.Joint Federal/State Technical Coordination Team: Based on interest in leasing expressed
for mining mineral resources, and at the request of the Governor of Alaska, a Federal/State Technical Task
Force was established by the Secretary of the Interior and the Governor of Alaska to ensure early and continued
consultation in the Norton Sound Lease Sale process. Announcement of formation of the technical task force
was February 5, 1988. This technical task force was later organized into a Joint Federal/State Technical Coordination Team (Cf) in March 1988.
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The goal of the cr is to share in scoping and in evaluating the EIS to assess the development of potential gold
placers and other OCS mineral resources (other than oil, gas, and sulphur) and provide comments to the
Director of MMS and the Governor of Alaska regarding the possible leasing and development of those mineral
resources on the OCS. The cr organization consists of two co-chairmen--one appointed by the Secretary of the
Interior and one appointed by the Governor of Alaska. A coordinator was designated jointly by the DOl and
the State of Alaska to facilitate the exchange of information and aid in planning or scheduling the Cf's activities.
Team members include representatives of the DOrs MMS, FISh and Wildlife Service (FWS), USGS, and BOM;
the National Marine FISheries Service (NMFS), Environmental Protection Agency (EPA), U.S. Army Corps of
Engineers, U.S. Coast Guard; the State of Alaska's Office of the Governor, Division of Governmental
Coordination, and Departments of Natural Resources (Divisions of Mining and Geological and Geophysical
Surveys), FISh and Game (Divisions of Habitat and Subsistence), Environmental Conservation, Community and
Regional Affairs, and Commerce and Economic Development (Division of Minerals and Forest Products); UAF
(Institute of Marine Science), Bering Straits Coastal Management Program, City of Nome, City of Golovin,
Kawerak, Sitnasuak Native Corporation, Nome Eskimo Community, Eskimo Walrus Commission, Bering Sea
FIShermen's Association, Alaska Miners Association, Friends of the Earth.
Individuals representing claim holders or mining companies or other financial or vested interests are observers
to the cr. The observers include Greatland Exploration, Alaska Standard Mining Incorporated, Aspen
Exploration, BHP Utah, Englehard West, Inc., Meacham and Associates, ENSR (formerly NORTEC), WestGold,
Inspiration Gold Incorporated, Placer Dredging and Technology, Inc., WGM Inc., Charter Resources, Giant Bay
Resources, Ud., Offshore Exploration and Mining, Queenstake Resources, Ltd., Thurman Oil and Mining, Joe
Manga, and Ron Martin. Contingent upon the Director's decision, and taking into consideration the
recommendations of the cr, the Director may receive and act on indications of interest for OCS minerals other
than oil, gas, and sulphur in the Norton Sound Lease Sale area.
The State of Alaska and the DOl entered into a Cooperative Agreement (No. 14-12-0004-60123) on June 20,
1988, for the purpose of providing for an intergovernmental cooperative project to share expertise in developing
an OCS Mining Program. The original agreement covered a period of 14 months and has been extended an
additional11 months. An additional extension is being processed.
The cr is the mechanism for information exchanges provided to the State of Alaska as an opportunity to
cooperatively participate in the planning and review of prelease documents. Since April 1988, the cr has
extensively participated in the prelease process of the OCS Mining Program, Norton Sound Lease Sale.

cr meetings were held April 1, 1988; July 29, 1988; November 1988 in conjuction with the November 1988
Workshop; January 6, 1989; November 1989 in conjuction with the November 1989 Workshop; February 27,
1990; and September· 28, 1990. In addition, the cr had the opportunity to· review and comment on two
preliminary versions of the November 1988 DEIS, the November 1988 DEIS, first preliminary FEIS in March
and April1989, a second preliminary FEIS in June 1989, a preliminary second DEIS in February 1990, the
second DEIS in June 1990, and a preliminary FEIS in September 1990.
2.
Request for Comments and Nominations and Notice of Intent to Prepare an
Environmental Impact Statement: A Request for Comments and NOJ;ninations (Request) and Notice of Intent
to Prepare an EIS (NOI) were notices published in the Federal Register . inviting the mining industry,
governmental agencies, environmental groups, the State of Alaslca, and the general public to comment on areas
of interest or special concern in the proposed sale area. The Request and NOI for the proposed Norton Sound
Lease Sale were published in the Federal Register on March 11, 1988, (53 FR 8134), requesting comments on
areas of interest; suggested rental amounts, minimum bids, and royalty rates; primary term of lease; technology
presently available or anticipated for mining the OCS; possible conflicts with coastal management programs; and
the possible need for additional geological and geophysical data. Comments on the Request and NOI were to
be received no later than 30 days after publication in the Federal Register. The comments received from the
Request and NOI are discussed under scoping in Section I.A.4 below and Section I.D. The comments submitted
provided information on lease terms and block size and identified significant environmental concerns. The
Request area was located in Norton Sound in the vicinity of Nome, Alaska, and covered approximately 141,000
hectares (approximately 350,000 acres) containing 71 blocks.

Ten comments on the Request were received including comments from the City of Yakutat, Trustees for Alaska,
NMFS, State of Alaska, WGM Inc., Bering Sea FIShermen's Association, University of Alaska, Kawerak Inc.,
EPA, and National Oceanic and Atmospheric Administration. Three expressions of industry interest were
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received from Westgold, WGM, Inc., and Giant Bay. Interest was shown in the entire Request area.
Nominations were also received on 43 blocks outside of the Request area.
3.
Area Identification: Based on information received from the response to the Request-together with recommendations from the MMS, NMFS, and FWS; the Cf; comments from the Governor of
Alaska on technological and socioeconomic information; and the DOl's environmental, technological, and
socioeconomic information--the Director selects an area for further environmental analysis and study. On May
20, 1988, the Assistant Secretary, Lands and Minerals Management selected 40 blocks in the Norton Sound, an
area of 72,148 hectares (approximately 178,282 acres), for EIS analysis as the proposal. The area selected was
based on consideration of the comments received on the Request. Certain selected subsistence use areas were
deleted in the central, western, and eastern parts of the Request (see Sec. I.D.4). In December 1989 six blocks
were deleted from the proposed sale area because of their apparent importance as red king crab habitat. The
proposal area was reduced to 34 whole and partial blocks and approximately 147,050 acres (See Fig. 1-1).
4.
Scoping: The NOI, published in the same document as the Request, announces the scoping
process that would be followed for the EIS. The Council on Environmental Quality defines scoping as "an early
and open process for determining the scope of issues to be addressed in an environmental impact statement and
for identifying the significant issues related to a proposed action" (40 CFR 1501.7). It is a means for early
identification of important issues deserving analysis in an EIS.
Comments were invited from affected Federal, State, and local government agencies; Native groups; the mining
industry; special-interest groups; and any terested persons. Information obtained from the Request and NOI
were considered in scoping the EIS.
Based on information gained through the scoping process--which included MMS staff evaluation and input-major issues, alternatives to the proposed action, and measures that could mitigate the effects of the proposed
action were identified for analysis in the EIS.
The MMS held a scoping meeting in Nome, Alaska, on March 31, 1988. The results of the scoping process for
this proposed sale are presented in Section ID. of the EIS. After publication of the first DEIS in November
1988, MMS continued the scoping process by collecting new data and refining issues when developing the second

.

~a

5.
Endangered Species Consultation: Pursuant to Section 7 of the Endangered Species Act
of 1973, as amended (16 U .S.C. 1536), the MMS consults with the FWS and the NMFS, as appropriate, to
determine whether an activity it authorizes, funds, or conducts may affect a species that is listed as endangered
or threatened and whether a species may be jeopardized by the proposed action. Section 7(c) of the Endangered
Species Act of 1973, as amended, requires that under certain circumstances, a Federal agency prepare a biological
assessment for listed and proposed threatened and endangered species or critical habitat that may be present
in an area of a proposed major Federal action. The assessment evaluates the potential effects of the action and
may also be used to determine whether or not the action will. "adversely affect" any listed species or critical
habitat and thus require formal consultation. The MMS completed a biological assessment for the proposed
OGS Mining Program Norton Sound Lease Sale in March 1988. The biological assessment was submitted to
NMFS and FWS on April4, 1988, for their 30-day review and determination if further Section 7 consultation was
necessary. Both NMFS (May 5, 1988, letter) and FWS concurred with the "no adverse effect" findings of the
biological assessment and concluded that further Section 7 consultation was not required.
The NMFS, in their concurrence letter (May 9, 1988), recommended that a gray whale monitoring program be
required in lease blocks west of 166o W.longitude. The biological assessment addressed a much larger proposed
sale area. Since the assessment was written, the proposed sale area was greatly reduced during Area
Identification and all potential lease blocks are now east of 166o W. longitude. Also, the MMS notified the
NMFS (September 28, 1988) that it had concluded that the new information concerning trace-metal effect would
not change the original decision of the biological assessment "no adverse effect" on the gray whale. Therefore
formal consultation would not be requested.
The FWS recommended in their memorandum of concurrence (May 24, 1988) that protection measures for
nesting peregrine falcons be incorporated into lessees' exploration and mining plans and that water quality meet
Federal water-criteria standards for mercury and cadmium. Subsequent to the assessment, and after review of
available information, MMS determined there was a possibility that water-quality criteria for cadmium and
mercury might be exceeded (see Sec. IV.B.2). Also, FWS then informed MMS that a 1988 peregrine falcon
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survey documented additional nesting sites in the area (Ambrose, 1988, oral comm.). Due to this new
information, MMS requested initiation of formal Section 7 consultation with FWS by a September 21, 1988,
memorandum.
The FWS responded with their June 7,1989, biological opinion which concluded that the proposed OCS mining
activity would not jeopardize the continued existence of the arctic peregrine falcon. The FWS recognized that
there could be an "incidental take" of arctic peregrine falcons due to the activities, and provided MMS with
"reasonable and prudent measures• and "terms and conditions• to minimize the amount or extent of "incidental
take.• Subsequently, in recent state-of-the-art sampling and analysis for trace metals in Norton Sound during
the summer and fall of 1989, the EPA criteria for mercury and cadmium were not exceeded (see Sec. IV.B.2).
Therefore, MMS reinitiated formal Section 7 consultation with the FWS on January 23, 1990 to obtain a new
biological opinion which would reflect this updated information.
The FWS reviewed the new information on water quality and the new data collected on mercury concentrations
in the Norton Sound arctic peregrine falcon population and concluded in their June 26, 1990, second biological
opinion that the proposed mining activity would not jeopardize the continued existence of the arctic peregrine
falcon. This conclusion was "based, in part, on the inclusion of Stipulation No. 2 (prohibition of the use or
storage of mercury on-board the dredge) in the lease conditions and the assumption that the Federal water
quality criteria (marine chronic) for mercury will not be exceeded• The FWS also determined that an
"incidental take" was no longer anticipated, as described in their June 7, 1989 opinion. The FWS recommended
that the arctic peregrine falcon be included in Stipulation No. 1 as a species to be monitored for accumulation
of trace metals and population status.
The NMFS issued an emergency interim rule listing the Steller (northern) sea lion as threatened on April 5, 1990.
The MMS reviewed information on Steller sea lions and determined that no "may affect• situation exists for this
proposed sale. The MMS notified NMFS of this determination (July 25, 1990, letter) and their reply is
incorporated in the FEIS. The NMFS concurred with the MMS conclusion with their October 25, 1990, letter.
(See Appendix B for the biological assessment, biological opinions, and other documentation of the Section 7
consultation process.)
6.
PrQposed Action and Alternatives Memorandum and Update Memorandum <UDM): The
purpose of the Proposed Action and Alternatives Memorandum (PAAM) is to present issues and items for
decision and preliminary preference to the Director of MMS related to the OCS. Mining Program, Norton Sound
Lease Sale. More specifically, the purpose of the PAAM is to provide a framework for the Director to (1) make
decisions on the Proposal and alternatives that are necessary to the structure and analysis of the second draft
ms; and to (2) indicate preliminary preferences for key lease terms and conditions in order to focus external
review and comments. The PAAM contains an up-to-date discussion of the most important issues related to the
proposed sale. This includes summarized public comments on these issues so that the Director has an informed
basis for making preliminary decisions. The PAAM is the preliminary decision document for the DEIS and the
Draft Proposed Leasing Notice.
The PAAM was provided to the cr for review of "the preliminary preferences selected by the Director of MMS
for the second DmS and draft PLN. The PAAM was signed by the Director on January 18, 1990 and copies
are available from MMS. After cr review, an UDM is prepared to present the most current information and
items for decision to the Director of MMS. One of the primary functions of the UDM is to present and address
cr comments on the PAAM, environmental analysis in the preliminary second DmS, and the draft PLN in
accordance with 30 CPR 281.16.
7.
Preparation of the Draft Environmental Impact Statement CDEISl: As required by Section
102(2)(C) of the National Environmental Policy Act (NEPA) of 1969, an EIS is prepared on any major Federal
action significantly affecting the quality of the human environment. The Council of Environmental Quality
regulations also permit an agency to prepare an ms whenever the agency believes it would aid in decision
making.
The DEIS describes the potentially affected marine, onshore, and human environments; presents an analysis of
potential adverse effects on these environments; describes potential mitigating measures to reduce the adverse
effects of offshore leasing and mining and possible alternatives to the proposal; and presents a record of
consultation and coordination with others during the Dms preparation.
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The document is filed with the EPA, and its availability is announced in the Federal Register. Any interested
party may request a copy of the DEIS by contacting the MMS office listed in the Federal Register notice. The
public has 45 days to review and comment on the DEIS.
The first DEIS for the Norton Sound Lease Sale was filed with the EPA on November 23, 1988. The public had
until January 17, 1989, to review and comment on the DEIS. Major effects from the proposal were anticipated
for water quality, commercial fisheries, subsistence-harvest patterns, and sociocultmal systems based on available
data. As defined in the first DEIS, the Proposal did not include stipulations and ITL clauses specifically designed
to mitigate adverse effects from mining. The State, Federal, and local government agencies, as well as members
of the public expressed concern that the information used for the November 1988 DEIS was inadequate for
proper analysis and reasoned decisions. Lack of information was of concern in the following subject areas: the
level of mercury in the water column; the bioaccumulation of mercury in the food chain; levels of mercury in
humans; and the effect of dredging on habitat, particularly for red king crab.
On November 29 through December 1, 1988, MMS sponsored a Workshop on Mercury in the Marine
Environment. Experts in the areas of mercury in water and sediments, mercury accumulation and effects in
organisms, and mercury effects on human health provided their knowledge and expertise to MMS and in
particular, the authors of the EIS.
In January 1989, the period for comment on the DEIS closed. Three major concerns were inadequate data on

trace metals in the water column, mercury levels in humans, and king crab habitat.
In March 1989, the preliminary PElS was sent to the cr. The preliminary PElS incorporated comments on the

DEIS. Review of the preliminary PElS concluded that appropriate Federal public health agencies should review
· the EIS for human health concerns. The preliminary FEIS was sent to Federal public health agencies, including
the Public Health Service (PHS) and the Indian Health Service (IHS) in April1989.
The MMS responded to concerns over the accuracy of existing water-quality data in Norton Sound and in May
1989 contracted with Battelle Northwest to acquire new trace-metal data using state-of-the-art collection and
analytical techniques. A decision was also made to work with PHS and Norton Sound Health Corporation to
obtain hair samples of women of childbearing age for mercury and arsenic analyses.
In June and September 1989, water samples were taken and analyzed under contract by MMS to obtain accurate

data on trace-metal concentrations in the water column. Also in September 1989, a decision was made to
prepare a second DEIS which would reflect the new information on water quality and trace metals in human hair
and to include mitigating measures as part of the Proposal. In December 1989, six blocks were deleted from the
proposed sale area because of their apparent importance as red king crab habitat. The MMS believes that
including the new data on water quality, human health, and the inclusion of the mitigating measures, as well as
the reduced area of the proposal (removal of some crab habitat), would more realistically reflect the anticipated
outcome of the sale.
The MMS restarted the NEPA process and published a second DEIS in June 1990.
.,

8.

Publication of the Proposed Leasing Notice Concurrent with Filing the DEIS with EPA:

Prior to offering OCS minerals in an area for lease, the Director will assess the available information including
recommendations from the cr to determine lease-sale procedures to be prescribed and to develop a Proposed
Leasing Notice which sets out the area to be offered for lease, the proposed primary term of the OCS mineral
leases to be offered; lease stipulations including measures to mitigate potentially adverse effects on the
environment; and such rental, royalty, and other terms and conditions as the Director of MMS may prescribe
in the leasing notice.
The

cr reviewed the draft Proposed Leasing Notice in February 1990.

An Update Decision Memorandum
The
UDM provides the framework for the Director to consider cr comments and make decisions for the PLN. The
Notice of Availability for a Proposed Leasing Notice is published in the Federal Register and is furnished to the
Governor of Alaska. As provided for in 30 CPR 281.16(b), the Governor has 60 days to comment on the PLN.
The PLN would propose the number of blocks to be offered, lease sizes, duration, of lease, mineral to be leased,
environmental stipulations, and financial considerations, which may include rentals, royalties, and bonding
requirements. The PLN was published in the Federal Register on June 15, 1990 (55 FR 24430) with comments
(UDM) to the PAAM is prepared to address issues raised by the
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cr in their review of the draft PLN.

due August 15, 1990. Coniments were received from the State of Alaska, WestGold, Sitnasuak Native
Association, and the Alaska Miners Association.
9.
Public Hearings: Public hearings are held after release of the DEIS, and specific dates and
locations for public hearings are announced in the Federal Register. Oral and written comments are obtained.
A public hearing on the November 23, 1988 first DEIS was held on January 5, 1989, in Nome, Alaska. The
public hearing for the second DEIS was held on July 18, 1990, in Nome, Alaska.
10.
Preparation of tbe Final EIS <FEISl: Oral and written comments received on the DEIS
are addressed in the FEIS, which is then filed with EPA and made available to the public. The availability of the
FEIS is announced in the Federal Register.
The MMS withheld completion of the NEPA process of the November 23, 1988, DEIS leading to a FEIS because
additional, pertinent data on trace metals in the water and humans were being collected in the summer and fall
of 1989. The MMS restarted the NEPA process again with the preparation of a second DEIS published in June
1990.
11.
Decision Memorandum (DMl and Final Leasing Notice: The DM, which is based in part
on the FEIS, includes a discussion of significant information concerning the DOl's proposed lease sale. The DM
provides relevant environmental, economic, social, and technological information to the Director of MMS to
assist him in making a decision on whether to conduct a lease sale and, if so, what terms and conditions to apply
to the sale and to the leases. The entire prelease process culminates in a final decision by the Director of MMS
regarding whether to hold a lease sale and, if so, minerals to be leased, lease size, terms, and conditions. The
Fmal Leasing Notice must be published in the Federal Register at least 30 days prior to the sale date. It may
differ from the Proposed Leasing Notice depending upon the Director's final decision, i.e., size of lease sale,
minerals to be leased, bidding procedures, and mitigating measures.
12.
Lease Sale: The OCS Mining Program, Norton Sound Lease Sale is tentatively scheduled
to be held in June 1991. The Final Leasing Notice will specify which of the bidding procedures will be used.
Individuals bid on blocks and bidding units (those listed in the Fmal Leasing Notice) in a manner specified in
the Final Leasing Notice. The MMS assesses the adequacy of the bids. If the bids are determined to be
acceptable, leases may be awarded to the highest qualified bidders. However, the Director of MMS reserves the
right to withdraw any blocks from the sale prior to written acceptance of a bid, and the right to reject any and
all bids (generally within 90 days of the lease sale).
13.
Lease Operations: Departmental regulations at 30 CPR 282 will govern all operations on
leases issued for this proposed sale. The regulations provide that no exploration, testing, development, or
production activities, except preliminary activities shall be commenced or conducted on any lease except in
accordance with a plan submitted by the lessee and approved by the Director. Plans will not be approved before
the completion of comprehensive technical and environmental evaluations to assure that the activities described
will be carried out in a safe and environmentally responsible manner. The regulations also provide opportunity
for review of plans by State and local governments, other Federal agencies, and other interested parties.
In addition, MMS will conduct environmental assessments on proposed site-specific plans to assess the potential
environmental effects of a proposed activity based on the type of operation, including the number of mining
activities, amount of area to be dredged, volume of dredged material, and type of processing to be used.
The lessees are required by regulation to monitor activities in a manner that develops the data and information
necessary to enable the Director to assess the impacts of exploration, testing, mining, and processing activities
on the environment on and off the lease; to develop and evaluate methods for mitigating adverse environmental
effects; to validate assessments made in previous environmental evaluations; and to ensure compliance with lease
and other requirements for the protection of the environment.
Furthermore, the regulations give MMS the authority to require environmental surveys and the monitoring of
operations to ensure environmentally safe operations. The regulations also provide the authority to inspect
operations and to suspend operations if they result in significant environmental effects, or if operations are in
violation of existing laws, regulations, and lease terms.
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B.

Leasing Hlstorv

No Federal offshore lease sales for minerals other than oil and gas have been conducted on the Alaskan OCS.
Four offshore sand and gravel lease sales were being considered for 1983-1986: three in the Beaufort Sea and
one in the Bering Sea. The Alaska OCS Sand and Gravel Lease Sale I in the Beaufort Sea was proposed for
October 1983 (USDOI, MMS, 1983a). The FEIS was issued in March 1983, but due to the lack of further
industry interest the sale was not held. A second sand and gravel sale in the Beaufort Sea was proposed in
August 1984, but was cancelled due to negative response to a March 1984 Request for Supplemental Information.
There are State mining lease activities adjacent to the area proposed for sale. The State of Alaska first issued
noncompetitive mining leases off Nome in 1966. The State of Alaska currently has 8 offshore mining leases (7
offshore in the Nome area and 1 offshore in the Bluff area). Six of the offshore mining leases in the Nome area
are held by WestGold and one is held by NOMECO. The offshore Bluff lease iS held by Auric Offshore Mining
Company. Offshore mining activities are currently being conducted by WestGold on one of the leases in the
Nome area. No current mining activities have been planned for. the lease in the Bluff area.
The State issued a Fmal Best Interest Fmding on June 22, 1989. Beginning July 1989, the State issued offshore
prospecting permits (OPP's) to the holders of existing OPP applications for selected areas near Nome, Alaska.
The State of Alaska also accepted noncompetitive bids on 19 OPP tracts not under application. As a result, a
total of 53 OPP's were issued in the vicinity of Nome, Alaska. The OPP's were issued with 10-year-terms and
stretch from Sledge Island east to Golovin Bay off the coast of Alaska in the State's area of jurisdiction adjacent
to the sale proposal. Minerals from land under a prospecting permit may not be mined and marketed or used
except for limited amounts necessary for sampling or testing. A permit holder may apply for a noncompetitive
lease when it has been shown to contain workable mineral deposits. Any area under OPP application either in
whole or in part within Safety Sound was rejected by the State. The State deferred determinations on those OPP
applications that were in ..Special Use Areas.. as defined in the Bering Straits Coastal Management Program.
The offshore mining activity by WestGold using the dredge Bima in State waters operated from June 17, 1987
through November 12, 1987, and produced 36,709 troy ounces of gold. The 1988 mining season began May 24,
1988, and ended November 13, 1988, and resulted in gold production of 35,554 troy ounces. The 1989 mining
season began June 8, 1989, and ended November 11, 1989, and resulted in gold production of 30,661 troy ounces.
The 1990 mining season resulted in gold production of approximately 24,00 troy ounces.
The MMS issued two geological and geophysical permits in 1987. Both permits were issued to WestGold, which
operates the Bima in State waters. The MMS issued a geological and geophysical permit to EBA Engineering
in 1990.
C.

Legal Mandates. Authorities. and Federal Regulatoty Responsibilities

The MMS has published three sets of regulations to establish a separate regulatory regime for the leasing,
exploration, and development of minerals other than oil, gas, and. sulphur on the OCS. The prelease regulations
cover geological and geophysical prospecting and scientific research activities conducted prior to lease issuance
(30 CFR 280). The leasing regulations address the leasing procedures and the basic lease conditions. These
regulations set out a framework for the process from the Request for Information .and Interest to conducting the
lease sale. Also, the leasing regulations provide that industry can request a lease sale of minerals or that DOl
on its own initiative can prepare for the leasing of minerals other than oil, gas, and sulphur (30 CFR 281). The
postlease regulations provide the authority to regulate the operations conducted by a lessee or operator on a
lease. This includes establishing requirements for environmental surveys, monitoring programs, inspections of
operations, and the review and approval of delineation, testing, and mining plans and lease operations. The
regulations were written to recognize the special circumstances, issues, and requirements associated with the
exploration and development of minerals other than oil, gas, and sulphur (30 CFR 282).
OCS Report MMS 86-003, •Legal Mandates and Federal Regulatory Responsibilities" (Alaska OCS Region
Technical Report No. 4, Second Edition [Rathbun, 1986]), incorporated herein' by reference, describes legal
mandates and authorities for offshore leasing and outlines Federal regulatory responsibilities. The report
contains summaries of the OCS Lands Act, as amended, a discussion on authorities of other Federal agencies ·
affecting OCS activities, and a summary of significant litigation affecting OCS leasing policy. Although this report
is formatted to the OCS oil and gas leasing program, there is information within the report that would be of
interest regarding the OCS Mining Program. This information includes Parts I.A.1, Summary of OCS Law; I.A.4,
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Environmental Studies Program; IA.5, OCS Advisory Board; II, Authorities of Other Departmental Agencies
having Direct or Indirect Effect on OCS Activities; m, Statutory Laws; IV, Case Law; and V, Federal
Regulations except any information that is specific to oil and gas.
Alaska OCS Region Reference Paper No. 83-1, "Federal and State Coastal Management Programs" (McCrea,
1983) describes the coastal-management legislation and programs of the Federal Government and the State of
Alaska.
D.

Results of the Scoping Process

The scoping process for the OCS Mining Program Norton Sound Lease Sale EIS began with the analysis of the
responses to the Request for Comments and Nominations and Notice of Intent to Prepare ·an EIS. A scoping
meeting held March 31, 1988, in Nome, Alaska; and cr and MMS staff input was solicited. The MMS prepared
a frrst draft EIS on the basis of these comments and the available scientific data.
Major Issues Analvzed in the EIS: The major issues listed in Table I-1 resulted from MMS
1.
staff evaluation of issues raised during the scoping process for this lease sale. The analysis in this EIS is focused
on these issues.
2.
Issues Not Analvzed In the EIS: The following concerns raised during the scoping process
are not analyzed in this EIS for the reasons noted:
Polar Bears and Ribbon Seals: Polar bear and ribbon seals occur infrequently and
a.
in low numbers in Norton Sound. Due to the relative numerical insignificance of these species within the
proposed sale area, they are not discussed further.
Communi~ Infrastructure: Community infrastructure needs are not considered a
b.
major issue with respect to this lease sale. Local residents are assumed to comprise 40 percent of the mining
workforce, similar to the workforce employed by the current offshore operation. The largest population increase
generated by the Proposal is projected to be less than 5 percent of the total population of Nome and this would
occur in the year that mining is assumed to begin. This is true in both the mean and high cases. Total
population increases over the life of the project still would be less than 5 percent of the Nome population in the
base case. This limited increase in population is not expected to stress the current community infrastructure.

c.
Subsistence Activities of Communities Other than Nome: The proposed sale area
is totally within the Nome subsistence-harvest area; therefore, potential effects that occur as a result of the lease
sale will affect Nome primarily. Occasionally, seals and walrus may be harvested by residents of other
communities in the sale area. Migrating subsistence resources may have the potential to be affected within the
sale area and move to other coastal regions, thus, spreading any effects to other coastal communities. This point
is addressed in Section IV.B.10.
d.
Analysis of Alternative Dredging Technologies: The scenario discusses the mining
technologies that are most likely to be used to exploit the potential hard mineral resources of the lease-sale area.
Alternative technologies are mentioned as options and some of the advantages and disadvantages of using these
systems are noted. Regardless of the technologies used, mining the marine-placer deposits in the lease-sale area
will alter the environment in basically the same ways. Excavation will disturl? part of the seafloor and cause
turbidity in the water column in the vicinity of the cutting device. Disposal of the solid wastes also will cause
turbidity in the water column and cover some part of the seafloor with a relatively thick layer of coarse-grained
sediments and a thinner layer of fme-grained sediments; part of the seafloor that is covered by the disposed
sediments most likely will be a previously excavated area. The dispersion of dredged material is affected by many
factors. The environmental factors include (1) the characteristics of the dredged material--particle size and
composition, and (2) the hydrologic characteristics--salinity, currents, and waves. Operational factors affecting
dispersion include (1) dredge type, size, and production rate, (2) cutter configuration and operating rates, (3)
discharge rates and the solids concentration of the slurry, and (4) discharge configuration. The variability
between these different environmental and operational factors makes it difficult to compare the nature and extent
of dredged material dispersion around various types of dredging operations.
e.
Effects Associated with the Onshore Refining and Chemical Treatment of the Placer
Ore Concentrate ("Black Sands"): It is unlikely that there will be any onshore refining in Alaska of the
concentrates from offshore leases in the Norton Sound area. Based on an anticipated low gold content, it is
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Table 1-1
Major Scoping Issues

Issues

Specific Concerns

Discussion
Location in EIS

BIOLQGICAL
RESOURCES

Marine Plants
and Invertebrates
(including Red King
Crab) and FIShes

Effects from:
dredging
from destruction of bottom
habitat
turbidity plumes,
siltation
discharge of dredged
tailings
toxicity and bioaccumulation of mercury and other
trace-metal concentrations
fuel spills
seismic activities
reduction in food sources
on recolonization on migration
patterns of various fish

Marine and
Coastal Birds

Effects from:
noise and disturbance
(vessels, aircraft, and
dredging)
fuel spills
dredging and tailings
deposition
toxicity and bioaccumulation of mercury and other
trace-metal concentrations
seismic activities
reduction in food sources

Endangered
Species
(Arctic Peregrine
Falcon,
Gray Whale)

Effects from:
noise and disturbance
(vessels, aircraft, and
dredging)
habitat alteration and
turbidity
toxicity and bioaccumulation
of mercury and other trace-metal
concentrations
fuel spills
seismic activities
reduction in food sources

-"1

Sections IV.B3
and IV.B.4

Section IV.B.S

Section IV.B.7

Table 1-1
(Page 2 of 4)
Issues

Specific Concerns

Nonendangered
Marine Mammals

Effects from:
noise and disturbance
(vessels, aircraft, and
dredging)
dredging and tailings
deposition
toxicity and bioaccumulation
of mercury and other tracemetal concentratious
fuel spills
seismic activities
reduction in food sources

Biologically
Sensitive Areas
(Sledge Island,
Safety Sound,
Cape Nome, Nome
River, Bluff)

Effects from:
dredging and tailings
deposition

Commercial
FIShing
(Red King Crab,
Herring, arid
Salmon)

Effects from:
the interference of
dredging activities
with fishing operations .
reduction in populations
and harvest levels of fish

Discussion
Location in EIS

Section IV.B.6

Sections IV.B.3,
IV.B.4, IV.B5,
IV.B.6, IV.B.7

Section IV.B.9

SO~IQCULTURAL

ISSUES

Subsistence
Hunting and
FIShing

Effects on:
subsistence resources
from noise and disturbance
(vessels, aircraft, and
dredging)
from fuel spills contaminating
Native foods
from losses of subsistence
resources
accessibility of subsistence
resources

Socioeconomic

Effects on:
employment and population
lifestyle of local residents

"
Section IV.B.lO

Sections IV.B.S
and IV.B.ll

Table 1-1
(Page 3 of 4)
Issues

Specific Concerns

Discussion
Location in EIS

Human Health

Effects on:

Section IV.B.lS

human health from increased
levels of mercury and other
trace metals in the food
chain
Recreation

Effects from:
mining activities on king
crab fishing

Sections IV.B.8
arid IV.B.13

OTHER ISSUES

Water Quality

Effects from:
turbidity
discharge of dredged
tailings
toxic trace metals, particularly mercury
reduced dissolved oxygen
resuspension of sediments
causing toxic levels in
the water
different methods of discharging
Also: Concern about compliance
of discharges with waterquality criteria for metals
and State standards for
turbidity at the edge of the
mining zone

Section IV.B.2

Section IV.B.2

Archaeological
Resources

Effects:
indirect effects from onshore
support facilities

Section IV.B.12

Cumulative
Effects

Effects of cumulative projects
in the area

Sections IV.A.2
andiV.B

Potential
Hazards to
Mining
Operations

Effects on operations of the
following:
-ice
- weather forces
-waves
- current activity
- near-surface faults
- biogenic gas

Section IV.A.3

Table 1-1
(Page 4 of 4)
Issues

Specific Concerns

Discussion
Location in EIS

Coastal Zone
Management

Analysis of potential conflict
between the proposal and the
Alaska Coastal Management
Program and the Alaska
National Maritime Refuge

Section IV.B.14

Need for
Further

Monitor marine mammal and fish
tissues for increases in
toxic metals; monitor abundance of infauna and epifauna
before and after mining; king
crab distnoution and abundance
studies to determine effects
of dredging noise on marine
mammals; thickness and extent
of settled, dredge-generated
sediment and its effect on infauna
and sessile species; effects on

Section D.F

Studies

subsistence
Source: MMS, Alaska OCS Region.

expected that the concentrate recovered from mining operations in Federal waters will be shipped to an existing
domestic (continental U.S.) or foreign commercial refinery; presently there only are a limited number of refiners
that potentially can process low gold concentrate. The concentrate from the Bima contains about 15 to 25
percent gold, and it is estimated that the concentrate obtained from mining in the lease-sale area will have a
similar gold content.
f.
Rr&lamation Plans: Nature may be the major reclaimer. In time, waves and
currents associated with storms and limited ice gouging will alter the characteristics of the bathymetric features
produced by deposition of dredged material. Also, any reclamation efforts would cause additional disturbance
effects. Organisms that begin to populate a mined area would be disturbed by the excavations and the disposal
operations of any reclamation activities. Also, some sediments would be resuspended causing additional turbidity
in the water column and possibly increasing the areas covered by the resuspended sediments.
Most of the deposition of discharged material will occur in the dredged area, so this would help minimize overall
changes to the seafloor bathymetry. The discharge of some fine-grained material may be adjusted to minimize
water-column turbidity, rather than seafloor bathymetry (as noted in Sec. llA.2, there may be a relationship
between the manner in which fine-grained sediments are discharged and the mound of mud such a discharge
creates.) Discharge of material will have to be evaluated to determine water-column turbidity and resuspension
potential of fine-grained material deposited on the seafloor.
3.
Mitigating Measures Suggested During the Scoping Process: The mitigating measures
analyzed to mitigate the possible effects of the Norton Sound Lease Sale are described in Section II.F.2. The
analysis in Section IV of this EIS assumes that the measures are in place with the exception of proposed
Stipulation No. 5, Arctic Peregrine Falcon Monitoring Program. During the scoping process, the following
suggestions for mitigating measures to protect certain resources were received and are discussed below.
a.

Trace metals are a potential problem in food chains terminating with humans so it

was proposed that predisturbance metal levels in tissues of relevant organisms be measured before and monitored
during dredging. It was also proposed that mining operations be suspended or curtailed should monitoring show
that serious harm to important marine species is likely. Mercury is an important concern in regard to this lease
sale and several potential mitigating measures have been developed to address the issue: (1) Stipulation No.!·Environmental Survey and Monitoring Program and Operations Management (see Sec. ll.F.2) that has direct
bearing on this subject, (2) Stipulation No. 2--Prohibition of Use of Mercury in Processing, and (3) Stipulation
No. 3--Baseline and Monitoring Studies on Mercury Levels in Humans. The Regional Supervsior, Field
Operations (RS/FO) "may require the lessee to modify operations plans to ensure that significant biological
populations or habitats deserving protection are not affected."
b.
It was requested that the EIS address the need to require monitoring programs as
a condition of exploration and mining in this area. The regulations of 30 CFR 282.28(c)(l) require the lessee
to monitor activities. Also, see Section ll.F.2, Stipulation No. 1, Environmental Survey and Monitoring Program
and Operations Management.
·
c.
It was requested that mining be prohibited during periods important to subsistence
hunting and during periods that would adversely affect subsistence resources. Since dredging activities can only
occur during the open-water season, the same time as most subsistence activities, mining could not be prohibited
and be succesSful at the same time. During the Area Identification process important subsistence harvest areas
were deleted from the lease sale area. (See Sec. I.D.4.a for more details.) This reduces some potential conflicts
between mining operators and subsistence hunters and fishermen. The MMS will also encourage the lessee to
be aware and considerate of subsistence activities conducted during the open-water period and avoid conflict with
them. See ITL No.3, Information on Subsistence Activities, that details subsistence resources and harvest times.
See also Alternatives IV and V (Sees. IV.E and IV.F) for differences in effects on subsistence harvests with
further reductions in the size of the sale area.
d.
It was proposed that provisions for suppressing the suspension of dredge-generated
sediments should be included in mining plans for operations. Any dredging operation functioning in the sale area
would be required to meet EPA water-quality criteria. There are different techniques for reducing the amount
of material suspended during discharge; some of these methods are discussed in Section llA.2.e. Stipulation No.
1, Environmental Survey and Monitoring Program and Operations Management (Sec. ll.F.2) provides for this
situation. Any exceedence of the EPA criteria would be detected by monitoring. The RS/FO "may require the
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lessee to modify operations plans to e)JSure that significant biological populations or habitats deserving protection
are not affected."
4.

Alternatives Suggested During the Scoping Process:

a.
During the scoping process for the OCS Mining Program, Norton Sound Lease Sale
several commenters suggested three areas for deferral: Cape Nome, Bluff, Sledge Island, and Safety Sound-all important subsistence-resource-use areas of the residents of Nome. During the Area Identification process
for this lease sale, these suggested deferral areas were deleted from the proposal, with the exception of 3 blocks:
NO 3-7; blocks 647, 691, and 735. In December 1989, these three blocks and three additional blocks (NO 37; blocks 646, 690, and 734) were deleted from the proposal due to the apparent importance of this area for red
king crab habitat. Two deferral alternatives are also being analyzed in the EIS in Sections IV.E and IV.F: the
Eastern Deferral Alternative and the Western Deferral Alternative which give further protection to these areas,
particularly Safety Sound (see Figs. 1-2 and 1-3).

b.
The State of Alaska requested that MMS defer leasing of disputed blocks around
the Nome Causeway. At this time, MMS does not consider these blocks as disputed. The State of Alaska signed
a disclaimer to this area on May 9, 1984, prior to the causeway being built. Resolution of this matter is beyond
the scope of this EIS because it is not an environmental issue and may inyolve an agreement between the DOl
and the State at the time of the Fmal Leasing Notice.
c.
Delay further mining until results of research done on the Bima are better
understood. See Alternative ill--Delay the Sale (Sec. IVD). This alternative analyzes the effects of a 3-year
delay that would provide time to review results of monitoring studies on the present dredging activities.
Research done on the activities and effects of these activities is being analyzed as it becomes available. The
MMS Environmental Studies Program has done many studies in the Norton Basin area that apply to the general
knowledge of the environment and some on effects from muds and cuttings from oil and gas drilling that apply
to offshore mining. MMS contracted studies in 1988 and 1989 to gather water-quality data on trace metal
concentration. A study also was conducted in conjunction with the U.S. Indian Health Service and the Norton
Sound Health Corporation to determine levels of mercury in Nome women of child-bearing age. There also are
ongoing environmental studies being conducted by WestGold as a part of the Bima monitoring program to
determine the effects of WestGold's mining operations on State leases offshore of Nome. The EIS incorporates
the new data and contains an extensive analysis of the available information relevant to the potential effects that
may occur as a result of this proposal.
From November 29 through December 1, 1988, the MMS held a workshop entitled "Mercury in the Marine
Environment." Experts in the area of mercury in water and sediments, mercury accumulation and effects in
organisms, and mercury effects on human health provided their knowledge and expertise to MMS. In November
1988, the first DEIS was issued. Major effects from the proposal were anticipated for water quality, commercial
fisheries, subsistence-harvest patterns, and sociocultural systems based on limited available data. As defined in
the first DEIS, the Proposal did not include stipulations and ITL clauses specifically designed to mitigate adverse
effects from mining. The State, Federal, and local government agencies, as well as members of the public
expressed concern that the information used for the first DEIS was inadequate for proper analysis and reasoned
decision. Lack of information was of concern for the actual level of mercury in the water column, the
bioaccumulation of mercury in the food chain, levels of mercury in humans, and the effect of dredging on habitat,
particularly for red king crab. In addition to the State, Federal and local government agencies reviewing the
preliminary FEIS, MMS requested a review from public health agencies, including the U.S. Public Health Service
(including the Indian Health Service (IHS]), the State Dept. of Health and Human Services, and the Norton
Sound Health Corporation (NSHC).
In response to comments that data on mercury levels in humans were inadequate, MMS coordinated with the
IHS and the NSHC in October 1989 to obtain human hair samples to be analyzed for levels of mercury and
arsenic (results of this study are presented in Sees. mD and IV.B.lS).
In response to concerns that the data for the water-quality for the proposed lease sale were insufficient, MMS
sponsored studies by the University of Alaska Fairbanks (USF) in October 1988 (Naidu et al., 1989) and by
Battelle Northwest in June and ·September 1989 (Hood, 1989) to obtain additional trace-metal data for the
ambient sale area and inshore waters (results are discussed in Sees. IDA.8 and IV.B.2).
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The MMS sponsored a monitoring workshop from November 28 through 30, 1989, to determine how studies for
monitoring water quality, habitat alteration, and human health should be designed. Experts in the areas of water
and sediment sampling, effect of trace metals in marine organisms, habitat alternation, and mercury effects of
trace metals in marine organisms, provided their knowledge and expertise to MMS, and in particular, the authors
of the second DEIS.
The MMS decided to prepare a second DEIS to incorporate all of the new information obtained through these
efforts. To accommodate the concern over king crab habitat, six blocks representing prime king crab habitat
were dropped from the sale area. In addition, the MMS chose to include as part of the proposal (and the
deferral alternatives) Stipulations Nos. 1, 2, 3, and 4 and ITL Nos. 1, 2, 3, and 5. The inclusion of these measures
would ensure that any possible adverse effects would quickly surface and be mitigated as appropriate.
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NOTE TO T H E READER:

Mining Scena rio
T he offshore dredge assumed for the scenario used in this E nivronmcntal I mpact Statement is similar to the
Bima, operated by WestGold to mine the offshore placer deposits in State of Alaska waters ncar Nome. In
September 1990, WestGold announced that the Bima would not be operating du ring the 1991 mining season due
to financial difficulties as well as needed repairs. In November 1990 the Bima was placed on the market for sale.
It is considered highly unlikely that the Bima will be operating offshore Nome in the fut ure. In October 1990
WestGold received a 5-year National Pollution Discharge E li mination System permit from Environmental
Protection Agency for the Bima. While the Bima or a Bima-type dredge could be used for the proposed sale,
the type of dredge that will be used is not known for certain at this time. It should be noted that no exploration,
testing, development, or production plans will be approved before completion of a comprehensive environmental
evaluation to assure that the activities described will be carried out in a safe and environme ntally responsible
manner (30 CFR 282.21, 282.25, and 282.28).

II.

ALTERNATIVES INCLUDING THE PROPOSED AcriON

A.

Alternative I - The Proposal

1.
Description of the Proposal: The proposed action consists of 34 whole and partial blocks
(Fig. ll-1) to be offered for lease in June 1991. The total areal extent of the proposed Norton Sound Lease
Sale is approximately 59,510 hectares (147,050 acres). The blocks that comprise the proposed action are located
about 5 to 22 km offshore in water depths that range from about 20 to 30 m. The MMS has estimated that
placer deposits of recoverable gold in the proposed lease-sale area for a base case could be 530,000 troy ounces.
Stipulation Nos. 1, 2, 3, and 4 and ITL Nos. 1, 2, 3, and 5 are part of the proposal (see Sec. II.F).
,.

The lease term for an OCS mineral lease for minerals other than oil, gas, and sUlphur is assumed for this EIS
analysis to be for a primary term of at least 20 years. The lease will continue beyond the specified primary term
for so long thereafter as leased OCS minerals are being produced in accordance with an approved mining plan
or the lessee is otherwise in compliance with provisions of the lease and the regulations under which a lessee can
earn continuance of an OCS mineral lease.
2.

Activities Associated with the Proposed Action <Base-Resource Case):

a.
Introduction: The proposed OCS Mining Program Norton Sound Lease Sale is
the first such sale proposed for the Norton Sound area. Although mining has not yet occurred in Federal waters,
marine placer deposits in State of Alaska waters off the south coast of the Seward Peninsula were mined in the
past and are presently being mined for gold.

The Seward Peninsula lies north of the sale area and contains many active and inactive placer and lode mines
and prospects as well as known occurrences of metalliferous (metal-bearing) minerals. Placer deposits of the
Seward Peninsula have produced gold and other minerals, and the beach placer deposits have been a major
source of gold in the Nome area (Cobb, 1973). The lode mines have produced significant amounts of ore from
deposits of tin, tungsten, and beryllium minerals and gold (Cobb, 1973). Small amounts of other metals also have
been recovered but no currently economic deposits have been identified; uranium, thorium, and rare earth
minerals also are present (Berg and Cobb, 1967).
Placers are mineral deposits formed on the earth's surface by the mechanical concentration of heavy, chemically
resistant mineral particles from weathered debris by alluvial (river), lacustrine (lake), marine, eolian (wind) and
glacial processes; the weathered debris is produced by the decomposition (chemical processes) and disintegration
(mechanical processes) of the metalliferous veins, or lodes, and other rocks. Between 1898 and 1987, the Nome
Mining District produced 4,561,219 troy ounces of refined gold and 533,032 ounces of silver from placer deposits
(State of Alaska, Office of the Governor, 1989); about 76 percent of the historic gold production was derived
from beach or strandline deposits. Also, through 1982, 349,560 troy ounces of gold and 48,938 ounces of silver
were produced from the Solomon-Bluff District; some of the gold production, about 24,000 troy ounces, came
from the Big Hurrah Lode Mine.
Alluvial, glacial, and beach placer deposits were formed on the exposed shelf of the northern Bering Sea/Norton
Sound area during the glacial periods of the Pleistocene Epoch when sea level was lowered (Sec. IIIA3). In
the proposed lease-sale area, the sediments in these placer deposits were derived from the weathering of rocks
on the Seward Peninsula; as noted in Section ill.A.3, marine sediments with high concentrations of metalliferous
minerals occur relatively near known onshore placer or lode deposits containing minerals of these metals. During
the interglacial periods, the placer deposits were modified by the currents and waves of the rising continental
seas. Some of these placer deposits were buried by sediments associated with the last rise in sea level that began
about 12,000 to 13,000 years ago.
Off Daniels Creek, near Bluff, high-grade gold-placer concentrations were mined with a modified high-line
dragline in the 1930's; the dragline operations were done from the ice in the winter (Mulligan, 1971). In 1986,
offshore placer-gold mining operations began in State of Alaska waters near, Nome after several years of
exploration and assessment (Bundtzen et al., 1987); State of Alaska leasing of tracts in the area presently being
mined began in the early 1960's.
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b.
Resource Estimates and Basic Assumptions: The gold resources estimated to be
recovered from the placer deposits in the proposed lease-sale area are reported by MMS for a (1) base
case--530,000 troy ounces-Table 11-1 and (2) a high case-1,060,000 troy ounces--Table 11-2.
At present, gold is the only marketable product that can be recovered from the mining of offshore Norton Sound
placers. Other minerals containing metals may be present and may be recovere~ ~y the same pro~sses used
to recover gold. However, the remote location of the proposed sale area would limtt the types of mmerals that
might be economically recovered (USDOI, BOM, 1987).
There is a high degree of uncertainty associated with the gold resource estimates for the proposed sale area.
The distribution of gold in the sediments of the continental shelf south of the Seward Peninsula is the product
of diverse glacial, marine, fluvial (river), and crustal deformational processes (Kaufamn and Hopkins, 1989). The
uncertanity is also due to the extremely limited offshore data presently available to MMS. Since the State
offshore leases were granted in 1962, over 3,600 boreholes had been drilled on the leases to the end of 1989.
Nearly all of these boreholes were drilled by private industry and the data have been kept proprietary. From
this rather sizeable data set, information on only 51 boreholes in State waters has been available to the Federal
Government. Data from the boreholes in the nearshore area near Nome indicate the largest concentrations of
gold are found in the upper 20 m of the sediment which have been extensively reworked (Kaufman and Hopkins,
1989).
In 1987, seven boreholes were drilled by industry in Federal waters just beyond the State leases. The data from
these boreholes are proprietary and are restricted to a 1-km line within one Federal OCS tract. These are the
only subbottom samples taken within the proposed sale area. Some seismic data are also available in the Federal
tracts. These data resulted from a joint USGS/BOM high-resolution, seismic-reflection survey in 1967. More
than 500 nautical miles of seismic data were collected nearshore Nome adjacent to the western part of the
proposed sale area. Although, most seismic lines were in State waters, some extended into Federal waters. Also,
in 1987, private industry obtained a permit to collect about 100 line mi of seismic data in Federal waters.
However, no borehole or seismic data are available in the eastern part of the proposed sale area. Since an
adequate database is seriously lacking for the resource assessment process, MMS incorporated other information
with the limited borehole and seismic data. This includes: (1) the volume of gold extracted from the Nome area
during the last 90 years; (2) a published estimate of the possible amount of gold that may still be discovered in
the onshore and offshore areas around Nome; (3) using the Bima dredging operation in State waters as an
analog; and (4} studying the general geology and ultimately identifying the sediment types associated with gold
occurrences onshore and in State waters and projecting this information into Federal waters where data permit.
Sources of published data indicated that about 45 million troy ounces of gold have been mined in the Nome
District and about 6 million troy ounces total have been mined on the Seward Peninsula since the turn of the
century. Alaska Construction and Oil (1987) indicated that another 6 million troy ounces of reserves are thought
to exist in the coastal plain between Nome and Anvil Mountain and in the offshore sediments. The source of
this estimate cannot be documented or substantiated, but we believe a relatively small part of this total will exist
in the proposed sale area if the geologic processes associated with gold mineralization extend into Federal waters.
Gold-bearing sediments were transported onto the continental shelf by rivers, and during glaciation periods, by
advancing glaciers. It is known from seafloor mapping that the auriferous (gold-bearing) glacial deposits extend
to approximately the 3-mi limit (Nelson and Hopkins, 1972), which suggests that the resource potential in Federal
waters is less than that of State waters. Fine-grained gold particles may have been carried beyond the glacial
deposits by stream action or ocean currents, but under similar hydrologic conditions coarse-grained gold particles
might not be transported as far. Kaufman and Hopkins, (1990) suggested that gold-bearing material may have
been transported seaward beyond the margins of the presently submerged glacial moraines by slumping and
subaqueous gravity flow, or by melting from the bottom of calving icebergs. If correct, then the gold-bearing
sediments might cover a larger portion of the proposed sale area than previously believed. It is also possible that
buried glacial deposits exist beyond the currently mapped limit, but because of the general absence of borehole
data in Federal waters this has not been determined.

It is not known what the total resource is in the proposed sale area, but by incorporating the above assumptions
with the limited MMS data, we can use the Bima operation in State waters as an analog to estimate base and
high cases. A one-dredge operation similar to the Bima would be the most likely scenario in Federal waters.
For the 1987 and 1988 seasons, the Bima dredged almost 200 acres, and recovered 72,263 troy ounces of gold
from approximately 2.4 million m 3 or 3.1 million yd3 of material. This equates to about 0.030 troy ounces per
3
m or 0.023 troy ounces per yd3 of recoverable gold. For the Federal operatioh, the deeper waters will allow
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Table 11-1
OCS Mining Program Norton Sound Lease Sale
Estimated Exploration and Mining Schedule
Base Case
Activity
No. of
Dredges

YEAR
1991
1992
1993

Lease Sale
Seafloor Surveys, Sampling, and Coring

1994
1995
1996

Dredge Acquisition or Construction
Mining

Area
(Acres)

Mining
Volume
(million m:;

Gold
(Troy Ounces)

1
1

50
100

1.0
1.5

25,000
40,000

1997
1998
1999

1
1
1

100
100
100

1.5
1.5
1.5

40,000
40,000
40,000

2000
2001
2002

1
1
1

100
100
100

1.5
1.5
1.5

40,000
40,000
40,000

1
1
1

100
100
100

1.5
1.5
1.5

40,000
40,000
40,000

1
1
1

100
100
50

1.5
1.5
1.0

40,000
40,000
25,000

1,300

20.0

530,000

2003
2004
2005

I

2006
2007
2008
Totals
Source: USDOI, MMS, Alaska OCS Region.

Table 11-2
OCS Mining Program Norton Sound Lease Sale
Estimated Exploration and Mining Schedule
High Case

Area
(Acres)

Mining
Volume
(million m:;

Gold
(Troy Ounces)

2
2

100
200

2.0
3.0

50,000
80,000

1997
1998
1999

2
2
2

200
200
200

3.0
3.0
3.0

80,000
80,000
80,000

2000
2001
2002

2
2
2

200
200
200

3.0
3.0
3.0

80,000
80,000
80,000

2003
2004
2005

2
2
2

200
200
200

3.0
3.0
3.0

80,000
80,000
80,000

2006
2007.
2008

2
2
2

200
200
100

3.0
3.0
2.0 .

80,000
80,000
50,000

Activity
No. of
Dredges

YEAR
1991
1992
1993

Lease Sale
Seafloor Surveys, Sampling, and Coring

1994
1995
1996

Dredge Acquisition or Construction
Mining

Totals
Source: USDOI, MMS, Alaska OCS Region.

2,600

40.0

1,060,000

more efficient dredging, but the ore grade is expected to be lower due to the physical characteristics of the glacial
advance. Accordingly, the MMS estimated an average dredging rate of 100 acres per year and a gold recovery
troy ounces per m3 or 0.020 troy ounces per yd3 from approximately 15 million m3 or
rate of just over 0.026
3
nearly 2 million yd of sediment. By rounding our estimates, we can expect to recover about 40 000 troy ounces
of gold per year. Next, from available information, the estimated Bima reserves vary widely fro:n about 200 000
troy ounces to 1 million troy ounces of gold, with a project life of anywhere from 5 to 20 years. The MMs'has
estimated a Federal dredging project to last 13 to 14 years. Allowing for partial dredging seasons at startup and
wind-down of the project, the total recoverable gold resource equals 530,000 troy ounces. For the high case
there are not enough data to support varying the recovery rates, etc. to the first dredge; therefore, we assumed
that a second dredge would experience results similar to the first dredge. Under this assumption, the total
recoverable gold for the high case would be 1,060,000 troy ounces. However, it is not certain that coarsegrained gold particles were transported beyond the currently mapped limit of glacial deposits, so these estimates
may be optimistic. Fme-grained gold deposits are more likely to be present, but they would be less economically
viable.
In addition to the excavation process, the assumptions used to develop the scenarios also include the timing of
activities and the mineral concentration process. Due to the low Concentrations of the gold placers, shipping the
dredged material to a refinery where the gold is produced in the purity required by market would be prohibitive.
Therefore, it is expected that the dredged material would be processed aboard the dredging vessel using a gravity
concentration process. The gold ore would be concentrated only to a grade that would be practical for
transportation to a refinery where the gold would be produced in required purity standards. The offshore mining
operations will be conducted during the ice-free period. The period generally lasts from 120 to 150 days ranging
from late May or early June to late October or Early November. Also, because most of the sale area lies in
waters deeper than 20 m, exploration activities are expected to take place during the ice-free period.
The strategies used to explore, assess, mine, and process the potential resources in the proposed sale area may
vary. These variations are the result of uncertainties with regard to the resources and operational conditions
unique to each leaseholder or operator. The development schedules shown in Tables ll-1 and ll-2 assume that
exploration and production operations in the lease-sale area would be a continuation of mining activities in
nearby State of Alaska waters. However, if mining operations in the lease-sale area are separate from those
operations presently being conducted in State waters, more time would be required between the lease-sale date
and the start of mineral production. The additional time, perhaps 6 to 8 years, would be needed to explore the
leased area, evaluate the prospects, and acquire or construct the mining equipment if the deposits are to be
developed.
The types of activities and schedule of events discussed in the scenarios, Sections llA.2.c through llA.3,
represent MMS's estimate of mining-related operations that might occur as a result of the lease sale. These
estimates are based on {1) nonproprietary geological, geophysical, and resource data and (2) exploration and
mining information available to the MMS at the time this EIS was being prepared.
Before significant activity can occur on a lease, the lessee must submit and obtain approval from the Director
of MMS (or an official authorized to act in the Director's behalf) of comprehensive delineation (exploration
activities), testing (optional step that involves a relatively small scale mining operation to evaluate mining or
processing equipment), and mining plans. The fmal rules governing postlease discovery, delineation,
development, and production of minerals other than oil, gas, and sulphur within the OCS of the United States
are given in the Federal Register {1989). These plans must describe the activities to be conducted in detail and
include {1) exploration and mining and mineral processing methods and rates; {2) transportation corridors; (3)
equipment to be used; (4) time periods; (5) locations of activities; (6) the cycle of all material including waste
and the method of discharge and disposal; (7) any expected environmental effects; and (8) measures proposed
to mitigate any potential adverse environmental effects. Any dredging in Federal waters would also be subject
to EPA permit requirements.
The Director shall provide the appropriate State and Federal agencies and other interested parties an opportunity
for review and comment on the delineation, testing, and mining plans and any subsequent modifications to these
plans. These plans will not be approved before completion of comprehensive technical and environmental
evaluations to assure that the activities will be carried out in a safe and environmentally responsible manner.
The strategies and technologies discussed in the following scenarios are hypothetical and are used to identify
general types and levels of activities that might occur as a result of the lease sale. They do not represent a
recommendation, preference, or endorsement by the U.S. Department of the Interior.
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A summary of the estimated level of activities and schedule of events for both the base and high cases is shown

in Table 11-3.
c.
Exnloration Activities for the Base Case (530,000 Troy Ounces): As sh~wn in
Tables 11-1 and 11-3 exploration of the lease sale area is predicted to take about 3 y~~~· If the le.ase sale IS. he~d
in June 1991, the initial exploration would occur from 1991 through 1993; these actiVIties would mclude seJSmtc
surveys and seafloor sampling (coring).
It is assumed that approximately 12,400 line km of seismic surveys will be required to delineate potential gold
placers. (This estimate is based on the following: (1) the total length of the sale area is approximately 52 km
and the width is about 12 km and (2) the survey lines parallel to the shore will be 60 m apart and the lines
perpendicular to the shore will be 305 m apart.) Furthermore, it is assumed that ,about one-third of the survey,
4 200 line km, would be conducted during the 3-year exploration period and the remainder during the mining
phase. Based on the survey rate assumed for OCS oil and gas exploration (site-specific shallow-hazards surveys
of 641ine km in 2 days) (USDOI, MMS, 1987), it is estimated the surveys would take about 135 days. For the
3-year-exploration period, it is assumed approximately 1,400 line km of surveys would be conducted during a
45-day period for each of the 3 years. The seismic surveys would include bathymetry, subbottom profiling (with
up to several tens of meters of seafloor penetration), and sidescan sonar. The range of operating frequencies
of these types of seismic systems varies from several hundred cycles per second to several thousand cycles per
second and the energy varies from about 1/10th to 1/700th of that of the seismic systems used in deep seafloorpenetration-reflection and -refraction surveys used for petroleum exploration (Trabant, 1984).
In addition to the exploration activities during the ftrst 3 years, some seismic activities are expected to occur
during the mining/production phase to further define future mining areas. These activities are estimated to occur
at the rate of about 630 line km per year during a 20-day period. The number of sediment cores that would be
required to locate and define the potential mining areas is estimated to be about 17,280. Coring would be done
by drilling rigs capable of being mounted on vessels that displace about 1,500 tons. During the exploration and
mining periods, 1 coring vessel would be used. The vessel would operate for about 90 days each season and drill
about 1,080 cores--about 12 cores per day. (This estimate is based on a line spacing of about 305 m and a
hole-spacing interval of about 60 m [Cruickshank and Marsden, 1973]; if gold distribution is irregular more cores
may be required.) Exploration activities being conducted in conjunction with mining operations occurring in
State of Alaska waters off Nome are summarized in Table 11-4. The offshore gold-placer mining is presently
being conducted in lease blocks that cover 21,750 acres; these blocks extend from about 2 km east of Nome to
about 16 km west and 4 km offshore (NORTEC, 1985).
d.

Production--Placer Mining Activities for the Base Case (530.000 Troy Ounces):

(1)
Dredge Considerations and Excavation: For the base case, it is assumed that
the gold-placer deposits would be mined from one offshore-mining dredge. Excavation of the placers would be
by a continuous mechanical system such as a bucket-ladder, or bucketline, dredge (Fig. 11-2). This type of dredge
has been used worldwide to mine gold, tin, and platinum placers (Cruickshank et al., 1987). The excavation
system of a bucket-ladder dredge consists of a chain of tandem digging buckets that travel continuously around
a plate-girder ladder. The ladder is raised or lowered as required by a large hoisting winch through a system
of cables and sheaves. Bucket size and speed can be varied with changes in the characteristics of the placer
deposit and the volume of material that can be processed through the gold recovery system. Bucket-ladder
dredges used in gold-placer mining have recovery and waste disposal systems mounted on the same hull as the
excavation system. The U.S. Bureau of Mines (USDOI, BOM, 1987) estimates that the offshore gold placers
in the Nome area would be mined by a large-capacity bucket-ladder dredge capable of excavating and processing
about 1.25 million m3 of sediment in less than 5 months.
Mining in the lease sale area is expected to begin in 1995, about 3 to 4 years arter the lease sale and continue
for 14 years, unti12008. Each year during full production (1995 through 2008), it is estimated that an average
of 1.5 million m3 of sediment from 100 acres would be mined and approximately 40,000 troy ounces of gold
recovered. During the first and last years of the mining operation, approximately 1 million m3 of sediment would
be mined in an area covering 50 acres and 25,000 troy ounces of gold recovered (Table 11-1). Data presently
available to the MMS indicates that dredging to an average depth of about 3.6 m would be required to mine the
potential gold bear?tg placers in the lease sale area. .In mining 1.5 million m3 of sediment, the area directly
affected by excavating to an average depth of 3.6 m IS about 100 acres. (The extent of the surface directly
affecte~ by excav~ting, in part, is a function of the excavation depth in the sediment. If, for example, the average
excavation depth IS 3 m, the affected surface area would be about 120 acres; however, if the average excavation
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Table 11-3
Summary of Basic Scenario Assumptions Regarding
OCS Mining ActJvltles In the Norton Sound Lease-Sale Area
Base Case
(Aitemauves I, IV, V)
Number
or
Amount
ProXosed Sale Area
rea- acres

147,050

Operating Season
No. otbays
Operating Days
(80% of Operating Season)

120-150
1D0-120

Exploration f§ospectlnQl
Seismic urveys
Exploration (Testing)
Une Kilometers
No. of Survey Vessels
No. of Vessel Operating Days
Prospect Assessment
Une Kilometers
No. of Survey Vessels
No. of Vessel Operating Days
Sampling
Exploration
No. of Cores
No. of Vessels
No. of Vessel Operating Days
Prospect Assessment
No. of Cores
No. of Vessels
No. of Vessel Operating Days

Gold Production
Total-Troy OUnces
Yearly Total (Average)
-Troy OUnces
-Troy Ounces
Dredging ~cavated Volume)
Total-m 3
Dally (Average)-m 3
Area Dredged (Excavated)
Total-Acres
Yearly (Average)
-Acres
-Acres
Depth (Average)-m
Seawater-Intake Volume
Gallons/cubic meter mined
Total-billion gallons
Yearly (Average)
-billion gallons
Dally (Average)
-million gallons
Solids-Discharge Volume
Total-m3
Dally (Average)-m3
Seawater-Discharge Volume
Total-bUllon gallons
Dally (Average)
-million gallons

TimeFmme

Hlah Case

Base Case
and
High Case

Number
or
Amount

147.050

Late May or Early June to Late October or Early November

120-150
100-120

4,200
1
135

1991-1993

8,400
2
270

8,200
1

1995-2008

16,400
2
520

3,240
1
270

1992·1994

6,480
2
540

14,040
I
1,170

1995-2008

28,080
2
2,340

1

1995-2008

2

260

1995-2008 (14 years)

530.000
40,000
25,000
20,000,000
12,500-15,000

1,060,000

1996-2007
1995&2008

80,000
50,000

1995-2008

40,000,000
25,00Q-30,000
2,600

1,300
1996-2007
1995-2008

200
100

3,75D-4,500
75-90

1995-2008

7,5Q0-9,000
150-180

5.8o-6.96

1995-2008

11.60-13.92

100
50
3.6

3.6

116.0

58.0
20,000,000
12.,500-15,000

1995-2008

40,000,000
25,00Q-30,000

75-90

1995-2008

150-160
116.0

58.0

Support Activities
Vessels (Anchor Handling
and Supply)
Total No. of Vessel Operating Days
No. of Days/Dredge/Season

1
1,68Q-2,100
120-150

1995-2008

2
3,360-4,200
120-150

Helicopter Flights (Round Trips)
Total
Yearly
Dally/Dredge

5,040-6,300
360-450
3

1995-2008

10,080-12,600
720-900
3

Fuel-()11 Spill (3,500 bbls)
Source: MMS, Alaska OCS Region.

Table ll-4
Summary of Mining Operations in State of
Alaska Waters for 1987 through 1990

1987

1988

1989

1990

14811

17ci'
76

15531
71

24

29

103
67
33

48
15

44

Bima Operations
Operating Tunes
Total Number of Operating Days
Operating Time-Percent
Downtime--Percent
Reasons--Percent
Mechanical
Electrical
Operational
Weather
Area Mined
Acres (approximate)
Gold Production
Troy Ounces (approximate)

66
34

39
5
37

24

6
17

32
18
11

19

13

33

39

54

144

1941

71

36,709

35,554

30,662

15,208

Exploration Activities

None

Number of Cores Drilled
From Landfast Ice
From Drilling Vessel

9151
5487/

Seismic Survey (line km)

1,100101

5'11!,6/
1

90SS

50191

Sources: Jewett et al., 1989; ENSR ConsUlting and Engineering, 1990; WestG~ld, 1990, oral comm.
1/

21
3/
4/
5/
6/

7/
8/
9/
10/

June 17 to November 12
May 25 to November 12.
June 9 to November 11.
The area mined in 1989 includes 16 acres previously mined and 63 acres of new mining.
Late March to Early April (16 days). Average core length = 7.5 m.
February to Apri110.
July 29 to October 12.
June 8 to September 12.
June 15 to July 20.
July 10 to August 12.

FIGURE 11-2.

BUCKET LADDER DREDGE ~SED TO MINE GOLD IN SHELTERED WATERS

NOTE: Spuds are used to control dredge movement In shallow waters. Anchors would be
used to control dredge movement In the deeper, more exposed waters of the
lease sale area (See Fig. II.A.-2.).

Cut Width 100 meters
(may be 60 to 200 meters wide)

,_____ _

-- --r

Source: Bray, 1979.

FIGURE 11-3.

BUCKET LADDER DREDGE OPERATIONS

depth is 9 m the affected surface area would be about 40 acres.) For the base case it is estimated that a total
3
of approxim;tely 530,000 troy ounces of gold would be recovered from the mining of about 20 million m of
sediment in 1,300 acres; mining is expected to occur in a number of separate areas.
Although the ice-free season, as previously noted, was estimated to range from i2o to 150 days, it is estimated
that the dredges will be able to operate only about 80 percent of the time-100 to 120 days per season. The
downtime would be the result of unfavorable weather conditions or operational requirements (moving the
anchors or changing the buckets) and difficulties (mec?anical or electrical problems). The operating ~es of
the dredge presently mining the offshore gold placers m State of Alaska waters off Nome are shown m Table
3
11-4. Thus the average amount of material mined daily is estimated to range from 12,500 to 15,000 m per day
per dredge: (The annual extent of the surface area directly affected by excavation also is a function of the
3
dredge-production capacity. H dredges with capacities less than 12,500 to 15,000 m /day are used, the annual
areal extent of the surface directly affected by excavation will be less than the estimated 100 acres; however, if
dredges with larger capacities are used, the areal extent will be greater.)
The offshore dredge discussed above is assumed to be similar to the Bima which is presently being used to mine
the offshore placer deposits in State of Alaska waters near Nome by WestGold. In September 1990, WestGold
announced that the Bima would not be operating during the 1991 mining season due to fmancial difficulties as
well as needed repairs. It is uncertain at this point whether or not the Bima .will be used in future mining
seasons. In October 1990, WestGold received a 5-year NPDES dredging permit from EPA for the Bima;
however, in November 1990, the Bima was placed on the market for sale. While the Bima or a Bima-type dredge
could be used for the proposed sale, the type of dredge that will be used is not known at this time. Any proposal
for mining would require a thorough assessment of potential environmental effects, including a proposal to use
a different type of dredge.
!

The Bima is approximately 170m {560ft) long, 43 m {140ft) wide and 45 m {148ft) high (ENSR Consulting
and E~eering, 1990~. The bucket ladder is about 88 m (288ft) long and contains 134 buckets each of about
0.85 m (30 ft 3/1.11 yd ) capacity. The dredging system has a maximum speed of 40 buckets per minute and is
capable of dredgiJ!g to a depth of 45 m (148 ft) below the sea surface; the theoretical daily capacity of the dredge
is about 46,000 m3• (Although the dredging system may be capable of operating at 40 buckets per minute, the
physical characteristics of the placer deposits, the sea state, and the capacity of the gold-recovery system will
determine the actual excavation rate.) Most of the sale area lies in waters 20 to 30m deep. Thus, a dredge
capable of excavating to a depth of 45 m would be able to mine to a depth of 15 to 25 m in the sediments. The
dredging rate of the Bima is expected to range from 300 to 1,000 m3 per hour--7,200 to 24,000 m3 per day (ENSR
Consulting and Engineering, 1990). Under maximum sustained operations, thelll.mA is expected to dredge 24,000
m3 per day and use about 58 million gallons of water per day (MGD); the maximum theoretical discharge for
the Bima is about 100.6 MGD but under the present configuration it is about 69.3 MGD.
The bucket-ladder dredging operation consists of a series of back and forth maneuvers across the face of the
excavation; Figure II-3. When the excavation across the face is completed in o~e direction, the dredge moves
forward and begins excavating in the other direction. The width of the dredge area may range from 60 to 100
m and the advance distance from 0.5 to 2 m (Bray, 1979). Based on 1988 mining operations, the average size
of the dredge course for the Bima is about 130 by 240 m {31,200 m2/7.7 acres) (ENSR Consulting and
Engineering, 1990); it takes about 20 days to dredge this area. As the dredge maneuvers laterally and forward,
a heterogeneous mixture of discharged material fills the area previously excavated. A small berm is created at
the discharge end of the mining area and a small trench at the excavation end.
•
The excavated material would be a mixture of marine, river, glacial, and beach· sediments containing a variety
particle sizes that include boulders (particles larger that 256 mm in diameter), cobbles (64-256 ntm in diameter),
gravel (2-64 mm), sand (0.625-2 mm), silt (0.0039-0.0625) and clay (particles smaller than 0.0039 mm). Some
of the sediments, such as cobble, gravel, and, perhaps, sand, substrates in unmined areas are relict features (Sec.
IIIA.3) and may be in various states of consolidation; consolidation is defined as the gradual reduction in the
volume and increase in the density of sediment in response to increased load, and the process by which loose
or soft sediments become coherent and firm. Some of the sediments may be consolidated as a result of glacial
loading during the Pleistocene Epoch (Sec. IIA.2).
U.S. flag and reflagged foreign dredges operating on the OCS are subject to (among others) the appropriate (to
industrial vessels which includes dredges) U.S. Coast Guard (USCG) requir~ments contained in 46 CFR,
Subchapter I and MMS requirements contained in 30 CFR parts 280, 281, and 282. Included in the USCG
requirements are the inspection and certification of the hull and main and auxiliary machinery for self-propelled
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~edges; .~llution prevention equipment; tanks containing dangerous cargo; and safety equipment. Also required
IS

a stability test of the vessel based on the vessel's plans--this test sets forth the operating draft of the vessel.

As part of the mining plan, MMS requires information showing that the equipment to be used (including the
vessel) is capable of performing the intended operation in the environment which will be encountered.

(2)
Ore Processing: The dredge also would contain a processing plant capable
of classifying the dredged material--separating the gold particles from the waste part. Because of the very low
concentration in the placers, the classification is done as close to the deposits as possible to minimize
transportation costs to the refinery where the gold is produced in the purity required by the market. The
characteristics of the gold and other detrital particles in the placer deposits will determine the classification
process. It is assumed that the gold will be separated from the other particles of the mined material by gravity
concentration. This process utilizes differences in particle-settling rates to separate the heavier, more dense gold
from the lighter particles in a solid/fluid mixture. The processing plant consists of a series of screening devices
and gravity concentrators.
Gravity separation is the most widely used process to recover pl~cer gold particles (Silva, 1986). The various
types of modem recovery equipment are able to recover particles that range in size from less than 0.00025 to
about 3 em in size.
Once on board, the excavated material passes through an inclined large-diameter, revolving screen--called a
trammel--into which high-pressure water is sprayed. The rotating action of the screen and the high-pressure
water breaks up most of the mined material. This material consists of a mixture of consolidated glacial, alluvial,
and marine sediments. The smaller particles (less about 2 em in diameter) pass through the openings in the
trammel and are transported to the gravity-concentrating units; the larger particles are discharged into the marine
environment.
Although there are various types of concentrators available, it is assumed that mechanical devices, jigs, and
shaking tables will be used (USDOI, BOM, 1987). In this EIS it is assumed that mercury will not be used
offshore in any beneficiation process. Jigs are used principally for the recovery of gold, platinum, and other
heavy minerals and gemstones (MacDonald, 1983). Jigs consist of perforated flat trays through which water is
pulsated up and down. The solid/fluid mixture flowing across the surface is subjected to the action of upward
and downward currents that tend to preferentially draw the heavier particles downward and keep the lighter
particles in suspension. A slurry, containing gold and other heavy mineral particles, is removed at the bottom
of the unit and the lighter particles pass through the jig as tailings. Shaking tables are designed primarily for the
wet gravity concentration of fine granular materials. A shaking table consists of an inclined surface covered with
riffles and vibrates in a longitudinal plane. As the slurry from the jigs flow across the table, the lighter particles
tend to flow over the riffles while the heavier particles move along the riffles as a result of the back and forth
movement of the table.
The number and size of the jigs and shaking tables will depend on the characteristics of the sediments processed.
The liquid part of the solid/fluid mixture is untreated seawater. For maximum sustained operations for the
Bima, the volume of seawater used in the mechanical processing of the placer materials is estimated to be about
58 MOD per dredge-based on excavating 24,000 m3 per day (ENSR Consulting and Engineering, 1990). The
total volume of water used per season (100-120 days) is estimated to range from about 5.80 to 6.96 billion gallons
and for the life of the prospect the total volume of water used is estimated to range from about 75 to 90 billion
gallons. (For a 1 mi2 lake to contain 75 billion gallons of water it would have to be about 360 ft deep; 23 ft deep
to contain 5.80 billion gallons; and 2 ft deep to contain 58 million gallons.)
The final concentrate will contain gold particles as well as other minerals with relatively high specific gravities
(SG)--greater than about 4.7. These may include zircon (SG = 4.7), ilmenite (SG = 4.7), magnetite (SG = 5.2),
silver and silver minerals (SG = 5.5-10.5), arsenopyrite (SG = 6.07), cassiterite (SG ::: 6.8-7.1), cinnabar (SG
= 8.1), and platinum group elements (SG = 12-19). Based on an anticipated low gold content in the concentrate,
it is expected that the concentrate recovered from mining operations in Federal waters would be shipped to an
existing custom domestic (Continental U.S.) or foreign commercial refmery; the process used to refine the
concentrate will depend on the gold content and composition. The concentrate from the Bima contains 15 to
25 percent gold and it is estimated that the concentrate obtained from mining in the sale area will have a similar
gold content.
(3)
Tailings Disposal: In addition to the excavated area, the seafloor also is
affected by the discharge of material dredged during the placer mining operations. The tailings from the recovery
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plant would be returned to the marine environment through a discharge system.. Be~use ~e.volume of the gold
concentrate recovered is very small when compared to the volume of material mmed, ~t lS as~umed for the
purpose of estimation that essentially all the sediments mined would be returned to the manne enVllonment after
processing. Also, all of the seawater used to process the se~ents on board the dredge would ~e di~charged.
The discharge occurs behind and relatively close to the area bemg dredged; thus, most of the matenal discharged
would be deposited in an excavated area as the dredge moves forward and later~y through the area.
The mined sediments and the seawater used in processing would be discharged through a pipe whose outlet may
be located near the ~eafloor or near the sea surface; the location and configuration of the pipeline-discharge
system would be adjusted to minimize water-column turbidity. Surface sediment ~pies collected as part of the
Bima mining operations contained a mixture of particle sizes that range from gravel and larger (0 to 98% by
weight), sand (1 to 99%) and silt and clay (0 to 22%) (ENSR Consulting an~ Engineering, 1990). When
discharged into the water column, the sand and larger-size particles settle rapidly to the seafloor, but the finegrained particles, the silt and clay sizes, settle slowly and cause turbidity downstream from the discharge point;
fme-grained particles deposited on the seafloor are easily resuspended by waves and currents. In most of the
samples, the silt- and clay-size particles were less than 5 percent (ENSR Consulting and Engineering, 1990).
Based on samples taken from the Bima's bucketline in 1988, the silt content of tile sediments dredged averaged
about 15 percent; samples collected from the bucketline include material excavated from below the seafloor
surface.
As noted in Section m.A, the sediments in Norton Sound with the highest concentration of gold particles are
usually those mainly composed of sand- and larger-size particles; it is anticipated that most of the sediments in
the sale area mined for gold will have a similar grain-size composition.
The sediment-laden waters of the discharge behave as a density current descending rapidly to the seafloor. Some
particle segregation, based on settling velocities of individual particles, occurs within the density current. Mixing
of the discharge with the surrounding water causes some of the fme-grained particles in the mixing zone to
remain in suspension. The impact of the discharge on the seafloor causes the water and sediment to flow
laterally away from the impact zone; some of the discharge also may be directed upward. The turbulence
associated with the impact of the discharge on the seafloor will likely erode and resuspend material deposited
on the seafloor.
Most of the sale area lies in a dynamic marine environment where erosion and reworking of the sediment occurs
from storm-generated waves and currents and grounded ice. The bottom currents in the northern part of Norton
Sound are competent to transport silt- and clay-size particles in suspension (Sec. III.A3.a). During westerly
flow, these particles would be transported into the Bering Sea and the northerly flowing Alaska Coastal Current;
deposition eventually occurs in the central Chukchi Sea. Wmd-generated waves would be effective in
resuspending fine-grained particles deposited during quiescent periods. Storm surges, particularly the larger ones,
have a major effect on the environment. Onshore, these effects can be seen in the flooding of low-lying areas
and the erosion along beaches. In the marine environment, there also would be erosion and reworking of the
sediments that form or are deposited on bathymetric highs. As noted in Section ill.A.5.e, there have been 19
storm surges during the period from 1960 through 1980. Although the number of storms per year varied from
zero to two, the average occurrence of storm surges in Norton Sound is about one per year; the 1974 storm surge
in Norton Sound is estimated to have a once-in-30-year occurrence period.
The amount of material resuspended depends upon the magnitude and duration of the forces that cause
resuspension. The amount of resuspension and the height to which fine-grained sediments are suspended
depends primarily on the depth of water, wave height, and length of time that the fluid mud is exposed to the
wave activity. As these factors increase in magnitude, so does the degree of resuspension. In most cases, typical
tidal current velocities (e.g., 5-10 em/sec) are much greater than wave-induced velocities except during periods
of high winds and waves.
The particles that remain in suspension or are resuspended create a column of turbid water that is continuously
supplied with particulate matter from the discharge. The levels of suspended solids in the water column above
the fluid mud layer generally range from a few tens of milligrams per liter to a few hundred milligrams per liter
(Barnard, 1978). Dredging operations associated with the construction of artificial islands in the Canadian
Beaufort Sea have generated turbidity plumes ranging in length from several hundred meters to 4.8 km (Pessah,
1982). Concentrations rapidly decrease with increasing distance downstream from the discharge point and
laterally away from the plume center-line because of settling and horizontal dispersion of the suspended solids.
The lateral movement depends on existing currents. The turbid water will dissipate through the action of natural
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forces after the discharge has ceased and the turbulence caused by the passage of the sediment mass has
subsided.
(4)
Effects of Placer Dredging on Bathymetr.y and Sediment Characteristics:
The excavation and discharge/fill cycle will alter small-scale bathymetric features and the characteristics of the
sediment deposits in the affected areas. The material returned to the marine environment consists for the most
part, of individual particles that form deposits composed of a mixture of particle sizes; the' particle size
composition of these deposits will reflect the composition of the excavated material. However, the deposits
probably will differ from the excavated material in the amount of compaction and consolidation. Also, if the
excavated material consists of a heterogeneous mixture of particle sizes, the characteristics of the surface of the
discharged material will probably be different than the surface characteristics of the undisturbed sediments. In
some parts of the lease area, particularly those underlain by glacial till, the sediments consist of a heterogeneous
mixture of particle sizes.
.
The specific combination of mixed particles of sand, pebbles, and cobbles in an overconsolidated, silty clay matrix
(Kaufman and Hopkins, 1989) is one of at least two different substrates lumped as "cobble" in reports of the
Bima monitoring program (Rusanowski, Gardner, and Jewett, 1987, 1988; Jewett, Gardner, and Athey, 1989;
Jewett et al., 1990). In the monitoring meetings discussing the Bima operations, this overconsolidated cobble
has been described as a cobble pavement, with the cobbles cemented into the sediment to the extent that divers
could pry them out only with considerable difficulty. Jewett (1990, oral comm.) has observed that the degree of
consolidation of cobble substrates within State waters varies. Cobble substrates support a different biological
community than do adjoining sand areas. Cobble further offshore, in deeper water (18m) was found to support
greater species diversity and biomass than did inshore cobble in shallower water (9 m). This latter difference
is likely due to a lesser frequency of disturbance--ice gouging, wave action, sand-wave migration--in the deeper
offshore, resulting in a more stable biological community.
Because overconsolidated cobble is thought to be a relic landform resulting from glacial pressures, glacial drift,
and subsequent wave erosion as sea level rose after glacier retreat (Tagg and Greene, 1973; Kaufman and
Hopkins, 1989), this now marine landform and its associated biological community may constitute a unique,
limited, and irretrievable resource in Norton Sound. This cobble landform is commonly auriferous and is a target
for offshore gold mining in the sale area and inshore State waters (Nelson and Hopkins, 1972; Hood, 1989).
The overconsolidated cobble is thought to lie mostly in inshore State waters but with some patches extending into
the OCS lease area (see Fig. 4 of Kaufman and Hopkins, 1989). Surface gravel, overconsolidated cobble or
otherwise, is found only in the western basin of Norton Sound, along a narrow, discontinuous strip off of the
southwestern coast of the Seward Peninsula (Nelson et al., 1975). Cobble substrates are not found elsewhere
in Norton Sound, nor would they be expected to be found, given the limited extent of past glaciation into Norton
Sound (Kaufman and Hopkins, 1989) and the widespread deposition of Yukon River sediments elsewhere in
Norton Sound (Nelson et al., 1975). The Yukon River plume is generally blocked within 10 km offshore of the
southwestern coast of the Seward Peninsula (including the area of cobble) by the back and forth. tidal circulation
of Bering Sea water over the coastal trench and by nearshore currents inshore of the trench (Dean and McRoy,
1988).
Another "cobble" substrate discussed in the Bima monitoring reports is that which is formed when cobble-surface pavement or other--is dredged and discharged into tailing piles. The tailing piles are uneven, initially with
a few meters of relief. At the shallower (9 m) sites, the valleys tend to fill with sand while the hills tend to
deflate as sand and fmer material is winnowed out, leaving only coarser materials such as piles of cobbles. The
winnowing at these shallow-water sites has been attributed to wave action in post-dredging monitoring (Jewett
et al., 1990). In the absence of wave action, no similar trend in return to a cobble (pile) substrate has occurred
at the single deep water (18m) cobble site dredged by the Bima. Alteration of substrate type and the potential
loss of stability of cobble substrates can have important ramifications for recolonization and recovery of the
benthic community (Sec. IV.B.3). Unfortunately, the Bima monitoring reports do not distinguish between
consolidated and unconsolidated cobble substrates.
Changes in the characteristics of the seafloor affected by placer dredging can be estimated from models or
surveys conducted over a period of time from several to perhaps many years. The part of the seafloor that lies
within specific depth ranges can be estimated from bathymetric surveys and the part covered by different
sediment types estimated from sidescan sonar sonographs. Models can be used to estimate the area of the
seafloor that might be affected by the discharge of fine-grained sediments because bathymetric and sidescan
sonar surveys cannot distinguish thin layers of very fine-grained sediments.
11-8

To estimate the extent of the seafloor that could be affected by the discharge of dredged material in State waters
off Nome a three-dimensional water and sediment plume model was used. This mode~ DIFCD, was developed
by the
Army Corps of Engineers Hydraulics Laboratory at the Waterways Experiment Station in Vicksburg,
MS (EHI and ENSR Consulting and Engineering, 1988). The model simulates the movement of the discharged
material as it falls through the water column, as it is transported and diffused as suspended sediment by the
ambient current, and as it is deposited on the bottom. The DIFCD is designed to compute the movement of
material discharged in a continuous fashion at a constant rate. The model takes into account the ambient
environment at the disposal site, characteristics of the discharge mate~ the disposal operations, and the general
physics involved in disposing of matter in the open water. For a typical dredge course, 130 x 240 m (7.7 acres),
the results of the modeling indicated that approximately 135 acres of the seafloor could be covered by 1 em or
more of solids settling out of the turbidity plume and the area covered by more than 10 em would be about 12
acres outside of the dredge course. The material that settles out from the plume oonsists of fme-grained material
that would be resuspended by larger waves and stronger currents and transported away from the discharge area.

U.S.

For the placer mining operations in State waters off Nome, ENSR Consulting and Engineering (1990) presents
two cross-sections showing profiles of the area affected by dredging at excavation depths of 1 and 10 m below
the seafloor surface; the size of the dredge course depicted in these cross-sections is 200 by 150 m (30,000 m2
or about 7.4 acres). For an excavation depth of about 1m, the cross-section shows the affected area to be at
least 1.5 times larger than the course area and the tailings berm at the start of ~he dredge course is about 1.2
m higher than the seafloor. For the 10m excavation depth, the affected area is at least 1.8 times larger than the
affected area and the tailings berm at the start of the course rises about 8.5 m above the seafloor. At the end
of the dredge course, depths below the seafloor surface could be as deep as the excavation depth.
Bathymetric surveys in the area dredged in 1986 indicate that the bathymetry in about 9 percent of the area has
changed (ENSR Consulting and Engineering, 1990); Table ll-5a. The area is located about 7 mi west of Nome;
the area surveyed covers about 28.5 acres. In 1987, the bathymetric survey indicated about 10.7 acres had water
depths greater than 14m, 9.5 acres had depths from 8 to 14m, and 8.4 acres had·depths less than 8 m. In 1989,
the survey indicated 10.3 acres had depths greater than 14m, 12.1 acres had depths from 8 to 14 m, and 6.1 acres
had depths less than 8 m. The area affected by these changes covers about 2.6 to 2.7 acres--about 9 percent of
the total area surveyed. The greatest change in bathymetry appears to have occurred between the 1987 and 1988
surveys. (Results of other surveys are shown in ENSR Consulting and Engineering [1990]).
Interpretation of sonographs from sidescan surveys in the area off Nome presently being mined for gold has been
used to indicate some of the changes in the grain-size characteristics of the surface sediments with time (ENSR
Consulting and Engineering, 1990). Based on the acoustic reflectivity of the sediments, the sidescan sonographs
have been interpreted to differentiate four sediment types:
Cobble --coarse textured profile with variable granular materials:

grave~

cobbles, and boulders.

Sand waves --rippled sand veneer usually associated with a fine sand/silt substrate; wave height varies
from 4 to 6 in up to 2 ft.
Sand/fine gravel --Even textured, featureless proftle of predominantly high reflectivity sand with gravel.
Sand/silt -No observed texture, featureless profile of predominantly low reflectivity fine sands and silts
with trace amounts of or complete absence of coarse-grained material.
Side scansonar surveys in the 1986 dredge area, Table ll-Sb, indicate changes in the particle-size composition of
the surface sediments with time (ENSR Consulting and Engineering, 1990); the area covered by these surveys
is about 95 acres. Interpretation of the side scansonar records indicate that between 1987 and 1988 there was
an increase in the areas covered by cobble and sand waves and a decrease in the areas covered by coarse
sand/fine gravel and fine sand/silt sediments. However, between 1988 and 1989, the cobble and sand wave
areas decreased but the coarse sand/fine gravel and fine sand/silt areas increased. Between 1987 and 1989 the
records indicate about an 18-percent increase in the cobble areas and an 18- to 19-percent decrease in the coarse
sand/fine gravel and fine sand/silt areas.
For the control area, Table ll-Sb where no mining has occurred, the sidescan sonar records also show yearly
changes in the area covered by three of the sediment types and that the changes may be positive or negative.
The overall changes in the control area between 1985 and 1989 show about a 5-percent increase in the cobble
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Table li-Sa
Bathymetric Changes in State Leased
Mining Areas off Nome11
Area (acres)
Water Depths (meters)
>14
8-14
<8

Year

10.7
10.2
-0.5
10.3
+0.1
-0.4

1987
1988
Change (1987-1988)
1989
Change (1988-1989)
Overall Change (1987-1989)
1
'

9.5
11.9
+2.4
12.1
+0.2
+2.6

8.4
6.4
-2.0
6.1
-0.3
-2.3

Control Area = 28.5 acres.
Table II-Sb
Sediment Changes in State Leased
Mining Areas off Nome
Sediment Type
(percent of area)

Area

Coarse
Sand/
Fine
Gravel

Fine
Sand/
Silt

Survey

Cobble

Sand
Waves

1987
1988

11.6
41.5
+29.9
29.5
-12.0
+17.9

0.2
5.4
+5.2
1.0
-4.4
+0.8

43.8
11.0
-23.8
24.3
+13.3
-10.5

53.4
42.1
-11.3
45.3
+3.2
-8.1

58.2
62.0
+3.8

3.9
0.7
-3.2

37.8
37.3
-0.5

53.9
-8.1
63.5
+9.6
+5.3

7.0
+6.3
1.2
-5.8
-2.7

0
0
0
No Survey
0
0
0
0
0

1986 Dredge (95 Acres Surveyed)
Change (1987-1988)
1989
Change (1988-1989)
Overall Change (1987-1989)
Control (67 Acres Surveyed)
1985
1986
Change (1985-1986)
1987
1988
Change (1986-1988)
1989
Change (1988-1989)
Overall Change (1985-1989)
Source: ENSR Consulting and Engineering, 1990.

45.4
+8.1
35.3
-10.1
-2.5

area and about a 5-percent decrease in the sand wave and fine sand/silt areas. (Results of other surveys are
shown in ENSR Consulting and Engineering (1990).)
Thus, the area affected by placer mining could range from at least 1.5 to 1.8 (for coarse-grained material) to 2.6
to 18.5 (for fine-grained material) times larger than the excavated area. With resuspension and transport of the
fine-grained material away from the disposal area, the size of the area affected by mining would be reduced and
approach the size of the area affected by excavation and discharge of coarse-gr~ed material. Depending on
the competency of the waves and currents to resuspended and transport fine-grained particles, changes in the
characteristics of the area affected by mining probably would be episodic, but major changes would be expected
during a storm surge.
'
The occurrence of (1) storm surges, (2) sediment distribution (Sec. illA.3.a), (3) current scouring (Sec.
mA.3.b), and (4) bottom currents (Sec. mA.5.c) indicates a dynamic sedimentary environment. Thus, with
time, the surface features of the dredged areas will have characteristics that approach an equilibrium with the
dynamic forces of the overlying marine environment.
The bathymetric and substrate changes observed in the mined area and the control area described above have
taken place in waters 5 to 15 m deep. Similar changes in the characteristics of mined areas in the lease-sale area
are expected to occur more slowly. The action of the forces affecting such changes generally are expected to be
less and, in the case of sea ice, occur less frequently because the sale area lies in deeper waters.
As noted in Table ll-1 a dredge will excavate about 100 acres per year; this is about 0.07 percent of the proposed
sale area. (The proposed sale area consists of about 147,050 acres.) The total excavated area over the life of
the proposed activity is about 1,300 acres or about 0.9 percent of the sale area.

(5)
Sunnorting Activities: Offshore support activities are expected to include
vessels and helicopters. The support vessels would be used principally for anchor handling and dredge
movement; they would be on location at or near the dredge site 100 percent of the time. The movement of the
dredge anchors depends on a number of factors that include sediment dredging depth, length of the dredge area,
and extent of lateral movement. The number of anchors moved at any tinle also varies. During anchor
movement, dredging operations cease. The amount of time involved in moving each anchor would be about 1
hour.
Helicopters also would be used for crew changes and staff transport. These changes would involve about three
roundtrips per day for each unit. Thus, during a season there would be between 360 and 450 roundtrip helicopter
flights from Nome to the dredges; for the life of proposed activity there would be from 5,040 to 6,300 roundtrip
flights.

e.
Scenario Options: Although the above scenario assumes that mining/dredging will
consist of a bucket-ladder dredge and an onboard gravity separation system to mechanically recover and
concentrate the gold, other dredge types and recovery systems may be used. Dredges usually are built for specific
types of mining operations; some of the principal factors that determine the type of mining system are listed in
Section IIA.2.b. Mining in other areas with different operational parameters may require the construction of
a new system or modifications of an existing system. Techniques used to recover the gold from the placer
deposits also may be site specific. The Bima (Sec. llA.2.d) was originally built to mine marine cassiterite (tin)
deposits off Indonesia; the production capacity variously has been reported as 8 million m 3 per year (Mining
Magazine, 1981) and 1,836 m 3 per hour (USDOI, BOM, 1979). After operating for part of a season off Nome
in 1986, the Bima's ore beneficiation system was modified to be more efficient in the recovery of gold. The
primary methods applicable to marine-placer deposits include the bucket-ladder and cutterhead-suction dredges
(Cruickshank et al., 1987). In its 22nd Annual Directory of Worldwide Dredge Fleets, World Dredging Mining
and Marine Construction (1988) lists 110 bucket-ladder dredges used to mine for minerals and 13 l'··cket-wheel
suction dredges. Other. applicable dredge types might include bucket-wheel dredges, plain or anchored suction
dredges, draglines, clamshells, and hydraulic lift dredges.
'
Bucket-wheel dredges (Fig. ll-4) use a small diameter bucket wheel mounted on a suction ladder to excavate the
mate~~ This material is delivered !o the mouth of a suction pipe for transport to the surface. The digging
capability of the bucket wheel dredge IS equal to the bucket-ladder dredge. Bucket-wh~el dredges are being used
to mine alluvial gold deposits in Indonesia (World Dredging and Marine Construction, 1987b) and cassiterite
'
(tin) in Brazil (World Dredging and Marine Construction, 1987a).
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FIGURE 11-4.

BUCKET WHEEL DREDGE FOR USE IN SHELTERED WATERS

NOTE : Spuds are used to control dredge movement In sha llow waters. Anchors would be

used to control dredge movement In the deeper, more exposed waters of the
lease sal e area.

Source : Cru ickshank et al., 1997.

FIGURE 11 - 5.

CUTTERHEAD SUCTION DREDGE

NOTE: Spuds are used to control dredge movement In shallow waters. Anchors would be

used to control dredge movement In tho deeper, more exposed waters of t he
lease sale area.

Assuming that mining in the lease sale area would be a large-scale operation based on experiences in other parts
of the world, the other type of dredge that is likely to be used to mine the offshore placer deposits is the cutterhead-suction dredge (F~g. ll-5). The cutterhead-suction dredge is a hydraulic dredging system that uses a
rotating, cone-shaped head with cutting edges for excavation; the sediment is then drawn into a suction pipe
located within the cutterhead. The cutterhead and suction pipe are mounted on a ladder. The principal uses
of hydraulic dredges have been in: (1) digging, deepening, reshaping, or maintaining harbors, rivers, reservoirs,
and canals; (2) building dams and levees; and (3) landfill and reclamation projects. Hydraulic systems also have
been used to mine sand and gravel, marine-shell deposits, diamonds, and minerals of tin, tungsten, titanium, and
rare-earth elements.
Repetitive mechanical excavators; such as shovels, draglines, and clamshells; primarily have been used in small
operations (Romanowitz, Bennett, and Dare, 1970). The principal disadvantage, of repetitive digging is lack of
control. In offshore placers, the operator of a repetitive system cannot determine the efficiency of the excavation
or where to position the excavator for maximum recovery--especially when the distribution of the sought after
mineral is not uniform.
Plain or anchored suction dredges are widely used to mine sand and gravel (Cruickshank et al., 1987). Removal
of material is accomplished through a pipe extending from the supporting vessel to the seafloor. The pump(s)
used to raise a solid/water slurry from the seafloor may be mounted on the supporting vessel or on the suction
pipe (submersible pump). The use of submersible pumps has increased the effective operating depths of this
type of dredge; an anchored suction dredge has been tested for mining metal-bearing muds at a depth of about
2,000 m in the Red Sea (Cruickshank et al., 1987). The vessels that support this type of dredging system may be
nonself-propelled barges for operating in shallow waters or large, self-propelled vessels with ship-shaped hulls
capable of operating in the open ocean.· Carefully operated, this type of dredge can excavate sediments with very
little turbulence (PIANC, 1977) which would reduce water-column turbidity caused by excavation. The
disadvantage of using a plain or anchored suction dredge, at least for sand and gravel mining, is that the
excavation leaves an irregularly shaped bottom.
Several types of dredging devices that use a combination of negative and positive .pressures to recover sediments
also have been developed. Negative pressure inside the dredge head causes material to flow into the head and
compressed air is used to lift the slurry to the surface. The head may be fitted with cutter-type attachments
(PIANC, 1971) or water jets (Noakes and Cookson, 1987) to excavate comparatively hard or consolidated
sediments. These dredging devices can be used in a variety of environments ranging from the surface zone out
to depths of about 600 m. These devices can also be operated so that there is very little turbulence associated
with the excavating process. Robotic collector systems that are controlled from surface vessels through an
attached electrical umbilical cable also have been developed. The excavated material is transported through
risers to surface mining vessels by hydraulic or airlift systems.
In addition, it might be possible to combine two different dredging systems on a single vessel to mine a placer
deposit that underlies a relatively thick overburden. A dredge with both the cutterhead-suction and bucket-ladder
systems recently has been constructed to mine alluvial gold in the Grey River, South Island, New Zealand (World
Mining Equipment, 1988; Col and Hanson, 1989). The cutterhead-suction system is designed to handle 1,530
m3 per hour of low grade overburden (18-m thick) and the bucket-ladder can handle 800 m3 per hour of ore
from a layer 10-m thick. The cutterhead sweeps the working face in both directions--running either with or
independent of the bucket-ladder.

Although different types of excavation systems may be used, the dredge would have to have an onboard plant
to process the mined material or be connected to another vessel, perhaps a barge, with the processing facilities.
Given the exposed location of the lease area, the mining dredge would probably contain an onboard plant.
However, if the processing plant were separate, the supporting vessel would probably be moored alongside the
dredge.
Material dredged for such activities as (1) port or channel navigational improvements or (2) sand and gravel
recovery are usually discharged at some distance from the excavation sites. Pipelines, barges, or hopper dredges
might be used to transport this material. However, the purpose of dredging placer deposits in the sale area is
to recover gold--a mineral that is present in extremely low concentrations. Transporting the large volumes of
sediment required to recover the gold to disposal sites away from the excavation sites would increase (1) the
mining operating costs, (2) vessel traffic (pipelines would not be used in the open ocean), and (3) areal extent
of the seafloor affected by the mining operations (dumping the solid waste at other sites would generate sediment
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mounds in previously unaffected areas instead of filling in the depressions created by excavating the placer
deposits).
To some extent, the pattern of dredged material disposal is apparently controlled by the configuration of the
pipeline at the discharge point and by the angle and height of the discharge relative to the sea surface (for
above-surface discharges) or the bottom (for submerged discharges) (Barnard, 1978).
In general, a pipeline configuration that discharges vertically into the water column reduces the water-column
turbidity and tends to produce fluid-mud mounds with steep side slopes, maximum thickness, and minimal areal
coverage. Pipeline configurations that direct the discharge horizontally, or at a low angle to the surface, increase
the water column turbidity and tend to produce thin fluid-mud mounds of maximum areal extent. Decreasing
the height of the mud mounds also reduces the amount of material that might be resuspended by waves. In
evaluating the potential short- and long-term effects of disposing of the dredged sediments, the relationship
between mud-mound height and areal extent and the resuspension potential of fine-grained particles should be
considered.
Silt curtains--impervious, floating barriers that extend from the surface to specific water depths--have been used
to control the dispersion of near surface turbid water; however, they are not recommended for operation in the
open ocean, in areas where currents exceed 50 em per second {1 knot), or in areas frequently exposed to high
winds (Barnard, 1978).
Regardless of the system used, mining the marine-placer deposits in the sale area will alter the environment in
basically the same ways. Excavation will disturb part of the seafloor and cause turbidity in the water column in
the vicinity of the cutting device. Disposal of the dredged material also will cause turbidity in the water column
and cover some part of the seafloor with a relatively thick layer of coarse-grained sediments and a thinner layer
of fme-grained sediments; part of the seafloor that is covered by the disposed sediments most likely will be a
previously excavated area. The dispersion of dredged material is affected by many factors. The environmental
factors include (1) the characteristics of the dredged material--particle-size composition, {2) the hydrologic
characteristics--salinity, currents, and waves, and (3) water depth. Operational factors affecting dispersion include
(1) dredge type, size, and production rate, (2) cutter configuration and operating rates, (3) discharge rates and
the solids concentration of the slurry, and (4) discharge con- figuration. The variability between these different
environmental and operational factors makes it difficult to compare the nature and extent of dredged material
dispersion around various types of dredging operations (Barnard, 1978).
During the summer of 1989, WestGold conducted test-mining operations in offshore leased areas along the
southern coast of the Seward Peninsula west of Nome (ENSR Consulting and Engineering, 1990).
(WestGold--Western Gold Exploration and Mining Co.--is the name of the company that presently is mining the
gold placer deposits in State of Alaska waters off Nome with the dredge Bima.) The purpose of the test mining
is to evaluate different types of dredging systems (ENSR, 1989). The test-mining operations were conducted
from a single barge; the barge also supports a small-scale processing plant to recover the gold.
One phase of the testing operation involved the use of a 5-foot diameter bucketwheel mounted on a ladder
structure that can be raised or lowered by a crane; the maximum reach of the bucketwheel-ladder structure is
10.6 m below the sea surface. The bucketwheel could excavate sediments to a depth of 4 or more meters below
the seafloor. The estimated full-production rate of the bucketwheel ranges from 2,700 to 3,000 cubic m3 per day.
The second system tested, Tramrod, consists of jointed suction pipes mounted on a tracked, submersible,
remotely operated vehicle (ROV). The system is capable of operating in all water depths in the Nome area; it
has been successfully used in water depths up to 600 ft in the North Sea. Excavation is limited to 1.5 m below
the seafloor on a single pass. The estimated full-production rate for the ROV dredge system ranges from 2,700
to 3,000 m3 per day.
Excavation rates for the test-mining operations averaged only about 120m3 per day; the maximum rate was about
1,135 m3 per day (ENSR Consulting and Engineering, 1990).
c.

The gold that was recovered as a result of the test-mining program was mechanically concentrated in the
processing plant by passing through a series of screening devices and jigs and over a shaking table.
The testing program also evaluated three different types of discharge configurations. One of these configurations
consisted of a single or double pipe extending 1.5 m below the sea surface. The second configuration was a
11-12

curtain-containment structure surrounding the discharge pipe to a depth of 8 to 10 ft below the sea surface. The
third was a diffuser-like device with multiple discharge ports through which the discharge could be directed to
pipes with outlets at various depths above the seafloor.
As part of the testing operations, an environmental monitoring program was conducted to (1) assess the
water-quality effects and trace-metal releases from the test mining program, (2) provide an adequate database
for evaluating full production, and (3) to provide a basis for predicting spatial water-quality changes for
establishment of a discharge mixing zone. The monitoring aspect of the test mining was difficult because of short
operating periods, frequent shutdowns, and poor weather conditions (ENSR Consulting and Engineering, 1990).

r.

Summary of Effects

or the Base Case:

(1)
Effects on Air Quality: Impacts from air emissions under the base case on
onshore air quality are expected to be less than 5 percent of the maximum allowable PSD-Class-11 increments
and would not make the concentrations of criteria pollutants in the onshore ambient air approach the airquality standards. The effects of air pollutants other than those addressed by standards (effects other than on
human health and welfare) would not be sufficient to cause temporary harm to tundra vegetation by acidification,
and effects from burning a fuel spill would be short term and local. Consequently,
effects on air quality are expected to be NEGLIGIBLE.
(2)
Effects on Water Quality: The area affected by increased turbidity and
arsenic, lead, copper, and nickel concentrations in the water column would be limited to 34 km 2 about the one
dredge in the proposal. Potential modifications identified to date by MMS for a Bima-like dredge would be
insufficient to insure that copper concentrations at the edge of the mixing zone would be less than the acute
criterion, for a MAJOR effect on LOCAL water quality. A NEGLIGffiLE effect from turbidity and
metalliferous-sediment discharges is expected on a REGIONAL basis. The EPA (USEPA, 1990d) considers that
in this case and under projected NPDES discharge limitations (USEPA, 1990a), an occasional exceeding of the
acute criterion for copper at 100 m by total recoverable--but not dissolved--copper concentrations would have
a negligible effect on LOCAL and REGIONAL water quality.
Diesel concentrations within a few kilometers of a spill could reach 1,000 ppb within a day of a spill for a
MINOR effect on LOCAL water quality. Concentrations of the diesel above the chronic standard of 15 ppb
could persist for days to weeks over a few hundred square kilometers, for a MINOR effect on REGIONAL water
quality. The overall effect of all contaminants is MAJOR on LOCAL water quality and MINOR on REGIONAL
water quality.
(3)
Effects on Marine Plants and Invertebrates (Including Red King Crab):
Offshore dredging and spoils discharge have the potential to affect marine plants and invertebrates (including
red king crab) via the effects of habitat alteration, including turbidity; entrainment of organisms; exposure to
trace metals; noise and disturbance; and a fuel spill. Of greatest concern is habitat alteration, which is likely to
lead to a MODERATE effect on red king crabs due to potential loss of critical habitat for juveniles and perhaps
females. Other marine plants and invertebrates also are likely to incur a MODERATE effect from habitat
alteration. Another area of concern is the absorption and possible biomagnification of trace metals. Effects on
marine plants and invertebrates are expected to be NEGLIGIBLE, but consequences may be more severe for
higher-trophic-level organisms. Effects of turbidity, entrainment, and a fuel spill are each expected to be
MINOR. The overall effect of the proposal on marine plants and invertebrates, including red king crab, is
expected to be MODERATE.
(4)
Effects on Fishes: Offshore dredging and sp<?ils discharge have the potential
to affect fishes via the effects of habitat alteration, including turbidity; entrainment of organisms; exposure to
trace metals; noise and disturbance; and a fuel spill. The highest-order effect is likely to come from a fuel spill
that contacted fish in nearshore waters. A MODERATE effect is expected if the spill contacted spawning
herring or capelin, their developing eggs and larvae in nearshore waters, adult salmon congregating in the
nearshore prior to spawning, and outmigrating salmon smolts. MINOR effects on fishes are expected from
habitat alteration, turbidity, entrainment, and noise and disturbance. Exposure to trace metals is expected to lead
to NEGLIGffiLE effects. The overall effect of the proposal on fishes is expected to be MODERATE.
(5)
Effects on Marine and Coastal Birds: Air-traffic disturbance of birds
associated with the proposed mining operations, although brief, could reduced migration fitness and winter
survival of some waterfowl or shorebirds, but such disturbance events are expected to be infrequent and not affect
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overall abundance and distribution of bird populations (MINOR effect). The temporary changes in water
turbidity associated with dredging is not expected to affect the overall abundance and availability of the food
sources of marine and coastal birds that are widely distributed throughout Norton Sound (NEGLIGmLE effect).
The excavation and deposition of sea-bottom material could potentially mobilize and repartition mercury and
other toxic trace metals into the marine environment and could increase the bioaccumulation of these metals in
the food chain and in birds.
However, the levels of arsenic, chromium, lead, cadmium, copper, and nickel measured in association with
current dredging are expected to have NEGUGmLE effects on marine and coastal birds due to the great
dilution of these metal concentrations 100 m beyond the dredge. Similar levels are expected to be measured in
association with the proposal under the monitoring and operations control program (Stipulation No.1). Mercury
is by far the most toxic of the trace metals present in the Nome area, and it can biomagnify in the food chain.
However, recent data on accurate mercury levels in the water column associated with current dredging indicate
that mercury levels are low and do not exceed EPA criteria and that there would not be any significant increase
in mercury bioaccumulation in the food chain or in marine and coastal birds associated with the proposed mining
operations (NEGUGmLE effect). The overall effect of the base case on marine and coastal birds is expected
to be MINOR.
(6)
Effects on Nonendangered Marine Mammals: Disturbance events associated
with the proposed mining operations could include air- and boat-traffic disturbance of seals, walruses, and
belukha whales but such event would be brief. Disturbed seals, walruses, and belukha whales are likely to return
to normal behavior and distribution within an hour to a few hours or within a few days (MINOR effect). Sounds
of dredging operations might displace some marine mammals within a few to several miles of the dredge when
it is operating (MINOR effect). The excavation and deposition of sediments by the dredge are likely to have
· NEGLIGmLE effects on the availability of marine mammal food sources due to the small area affected by the
dredge. Dredging has the potential to mobilize and repartition mercury and other toxic trace metals present in
the sediments and could increase the bioaccumulation of these metals in the food chain. However, the levels of
arsenic, mercury, lead, cadmium, copper, and nickel measured in association with current dredging are expected
to have NEGLIGmLE effects on nonendangered marine mammals. Similar levels of these trace metals are
expected to be measured in association with the proposed dredging under the monitoring and operations control
program (Stipulation No.1). The assumed fuel spill is not likely to reduce the availability of widespread food
sources of marine mammals for more than a few weeks at the most very near the spill site (NEGLIGffiLE
effect). The overall effect of the base case on nonendangered marine mammals is expected to be MINOR.
(7)
Effects on Endangered and Threatened Species: A minor portion of the
regional gray whale population and the local population of six arctic peregrine falcon nest sites could be exposed
to the following potential effect-producing agents from the proposed OCS Mining Program Norton Sound Lease
Sale: habitat alteration, turbidity, trace metals, noise and disturbance, and fuel spills. A few individual gray
whales, or small groups, could be affected over a short time period, especially due to noise and disturbance.
There would be a potential for a MODERATE effect to the regional arctic peregrine falcon population from
trace-metal contamination. However, the effect level would be reduced to NEGLIGffiLE assuming projected
low toxic trace-metal levels released by the proposed mining operation (indicated by recent data) and because
of the incorporation of Stipulation Nos. 1 and 2 as part of the proposal. The overall effect of the proposed OCS
Mining Program Norton Sound Lease Sale on the endangered gray whale and the threatened arctic peregrine
falcon regional populations is expected to be MINOR for the base case.
(8)
Effects on the Economy of Nome: Employment resulting from OCS mining
activity is expected to average approximately 7 percent above the no-sale alternative. An estimated 40 percent
of direct OCS mining jobs will go to area residents. This is expected to decrease unemployment and improve
income conditions within the local economy. A one-time increase in prices may occur but is expected to be
short-lived. The population is expected to average 4 percent above the no-sale case. The effect of the proposal
on the economy of Nome is expected to be MINOR in the base case.
(9)
Effects on Commercial Fisheries: The commercial fisheries in the vicinity
of Nome include harvests of red king crab, salmon, and herring. Red king crab habitat is expected to be
disrupted by dredging and the sedimentation from dredging, although this would be mitigated by a monitoring
program and would result in a MODERATE effect on the fishery. Dredging is expected to cause resuspension
of naturally occurring mercury into the water column. Measured levels of mercury in the water column do not
exceed the Federal water-quality criteria. If increased levels of mercury in the water column were to occur, this
could cause the closure of the commercial crab ftShery for 1 or more years, although a well designed monitoring
11-14

program should prevent this from happening and the effect on the commercial crab fishery would be MINOR.
The effect of a fuel spill on the commercial salmon and herring fisheries would be MODERATE. The effect
of the proposal on commercial fisheries in the Nome area is expected to be MODERATE in the base case.
(10) Effects on Subsistence-Harvest Patterns: Under the base case the alteration
of the sea bottom would cause MODERATE biological effects on the red king crab population in Norton Sound.
While harvests of red king crab may become more difficult and take longer, harvests of red king crab would still
be expected--a MINOR effect--particulary since the primary red king crab subsistence harvest area occurs outside
of the proposed sale area. With an environmental monitoring and operations management program and the
monitoring of human health, it is not likely that the levels of any trace metals could increase to levels that would
affect human health. Thus, subsistence harvests would continue to occur with no decrease in harvests--a
NEGLIGmLE effect on the harvest of subsistence resources. Noise and traffic disturbance is expected to have
no more than short-term and temporary disruptions to subsistence harvests--a MINOR effect. The overall effect
of the proposed OCS Mining Program Norton Sound Lease Sale is expected to be MINOR in the base case.
(11) Effects on Sociocultural Systems: Effects on Nome's sociocultural systems
would occur as a result of industrial activities, changes in population and employment, and effects on subsistenceharvest patterns. These casual agents could affect Nome's Inupiat and Yup'ik social organization, cultural values,
and well-being. Nome's non-Native population should not experience more than NEGLIGffiLE sociocultural
effects from the sale. Nome is a relatively large--for Alaska (population of 3,872 in 1987, 58% Native [see Sec.
m.C.1])--heterogeneous community and should be able to withstand the level of increased population and
changes in employment predicted for the proposed lease sale. Thus, only NEGLffiiLE effects are expected from
changes in population and employment on Nome's sociocultural systems. With, the stipulations in place, only
MINOR effects are expected on subsistence-harvest patterns. MINOR effects on subsistence-harvest patterns
are not expected to result in more than MINOR effects on sociocultural systems.
(12) Effects on Archaeolggical Resources: If archaeological resources in the
proposed sale area were disrupted, Stipulation No. 4 would protect surviving resources. However, it is not likely
that there are any archaeological resources in the sale area. No disturbance to onshore resources is expected.
Therefore, the effects of the base case on archaeological resources are expected to be NEGLIGIBLE.
(13) Effects on Recreation and Tourism Resources: The effects of the base case
would be due mainly to the low probability that offshore recreation and towism resources (particularily
recreational sport fJSbing, boating, and recreational gold dredging) would be affected by the activities of the sale
area. Disturbance to such onshore resources would be modest. Therefore, the effects of the base case on
recreation and towism resources are expected to be MINOR.
(14) Effects on Land Use Plans and Coastal Zone Management Programs:
Dredging associated with the base case of this lease sale would lead to significant changes in the benthic
environment, resuspend toxic trace metals, and create turbidity. Effects on water.quality can be mitigated based
on results from the required monitoring program. However, effects on the benthic environment could have
MODERATE effects on red king crab and the commercial fiShing of red king crab even if monitoring detected
potential effects and plans were modified. This outcome is expected to lead to MODERATE conflicts with the
offshore habitat. The standard for mining and mineral processing requires that mining activities conform with
all other statewide standards of the ACMP. Because effects on the benthic environment could lead to conflict
with the habitat standard, it also leads to a conflict with the statewide standard for mining. MODERATE
conflicts with the ACMP are expected to occur as a result of activities associated with this lease sale.
(15) Effects on Human Health: Under the base case, an increase in the
bioaccumulation of mercury in the marine environment of the Nome area could occur. Mercury is the only trace
metal in Norton Sound that could pose a potentially serious health risk to the people of Nome (prenatal and
natal life) through biomagnification in the food chain. Other trace metals are expected to have NEGLIGffiLE
effects on human health. Mercury is an important issue of the proposal because: (1) previous monitoring reports
had indicated mercury levels were high in the water in association with current dredging; (2) mercury can be very
toxic (as methylmercury) and can biomagnify in the foodchain; (3) natural and man-made sources of mercury
are present in and adjacent to the sale area; and (4) some Nome women of child-bearing age might have hairmercury levels approaching or exceeding the range at which there could be some risk to prenatal and natal life.
It is not likely that levels of any trace metals attributed to the proposed action would be high enough to threaten
human health because: (1) the background levels of mercury in seawater in the Nome area are low (1.0 ppt, see
Sec. IV.B.2.b) and typical of nonpolluted coastal water (Crecelius, Apts, and Lasorsa, 1990); (2) background
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concentrations of mercury in undisturbed sediment samples taken offshore the Nome area are low (0.032-0.038
ppm in three sediment samples); (3) preliminary measurements of mercury levels in the seawater associated with
the current dredging operation indicate there is only a slight increase of mercury (0.4 ppt) at the edge of the
mixing zone (Crecelius, Apts, and Lasorsa, 1990; see Table IV-8) resulting in a total mercury level of 1.4 ppt
which is below the EPA chronic criterion level (25 ppt, see Sec. IV.B.2); (4) mercury released into the water
column from the discharged sediments is rapidly readsorbed to the sediments which are dispersed and resettle
to the seafloor; (5) the repartitioning of mercury in the sediments is not expected to be measurable in the food
chain above background conditions; (6) present indications of mercury levels in subsistence food sources are
unusually low for Arctic waters; and (7) recent information indicates that present levels of methylmercury in
Nome women of child-bearing age are below the 10 to 20 ppm hair-methylmercury range in which effects on
prenatal and natal life could occur (see Sec.IV.B.lS). In addition, with the monitoring of dredge operations,
including mercury levels in the water and in indicator marine species, under Stipulation No. 1 and the monitoring
of mercury levels in women of child-bearing age (Stipulation No. 3), no increase is expected in the exposure of
prenatal and natal life in the Nome area to methylmercury that might be associated with the proposed dredging
operations. The effect of the proposal on human health is expected to be NEGLIGIBLE.
3.

Activities Associated with the High-Case Resource Estimate:

a.
Resource Estimates and Basic Assumptions: As described in Section IIA.2, the
scenarios for the OCS Mining Program Norton Sound Lease Sale are based on the mining of 530,000 troy ounces
of gold--the base-case resow-ce estimate. For a high case, MMS estimates the amount of gold to be recovered
from the lease-sale area to be 1,060,000 troy ounces--twice the amount of gold estimated for the base case.
Because the estimates are preliminary, as noted in Section llA.2, it is assumed that the level of mining activities
associated with the high case would be. two times those of the base case. Thus, two dredges would be used
instead of one, an estimated 2,600 acres would be mined in place of 1,300 acres, and an estimated 40 million m3
of sediment would be excavated and processed rather than 20 million m3• The amount and rates of material
processed for the high case are shown in Table ll-3. The types of mining operation for the high case are
expected to be similar to those estimated for the base case. Bucket-ladder dredges would be used for excavating
the placer deposits and a gravity-concentration process would be used to recover and concentrate the gold. Also,
the level of support activities for the high case are estimated to be double those of the base case--Table ll-3.
The level of exploration activities is based on the size of the proposed lease-sale area and the level of mining
activities-Table ll-3. The size of the area for both the base and high cases is the same; thus, the level of seismic
exploration activities for both cases is estimated to be similar. However, because the level of mining activities
for the high case is estimated to be twice that of the base case, the high-case exploration-sampling activities are
estimated to be about double those of the base case. Potential effects of the high case on the environment are
analyzed in Section IV.G.
b.

Summaa of Effects of the High Case:

(1) Effects on Air Quality: The concentrations would be <5 percent of that
permitted by national ambient air-quality standards, including the PSD-Class-11 increments. The effects of air
pollutants other than those addressed by standards (effects other than on human health and welfare) would not
be sufficient to cause t~mporary harm to tundra vegetation by acidification, and effects from burning a fuel spill
would be short term and local. Consequently, effects on air quality are expected to be NEGLIGIBLE.

(2) Effects on Water Quality: In the high case, increased turbidity would be
evident over twice the area affected by the base case but would still be a MINOR LOCAL and NEGLIGIBLE
REGIONAL effect, the same as for the base case. The area affected by metals discharge to the water column
would be twice that of the base case but would still be a MAJOR LOCAL and NEGLIGIBLE REGIONAL
effect on water quality, the same as for the base case.
One major fuel spill is assumed in the high case. Contamination from such a spill would persist on the order
of days to weeks. The likelihood of such a spill is unknown, but, on a relative basis, it would be twice as likely
in the high case as in the base case. The effect of such a spill on water quality would be the same as estimated
for the base case, a MINOR LOCAL and REGIONAL effect. In summary, under the high case, the areal extent
of elevated turbidity and trace-metal contamination would be doubled, and the likelihood of a fuel spill (but not
its effect) would be doubled. There would be an overall MAJOR effect on LOCAL water quality and a MINOR
effect on REGIONAL water quality in the high case, the same as found for the base case.
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(3) Effects on Marine Plants and Invertebrates Qncluding Red King Crab): In
the high case, two dredges are assumed to operate, resulting in a doubling of the estimated dredged area (from
1,300 to 2,600 acres, Table ll-2). The area affected by changes in bathymetry als~ doubles in the high case, and
an area equivalent to the entire sale area (147,050 acres) could be affected by sedimentation of resuspended
materials over the 14-year production period.
The increase in the area of benthic habitat affected by dredging and sedimentation increases the likelihood of
higher order effects (MODERATE to MAJOR) on red king crabs since a higher proportion of a high-density
area used year-round could be affected, presumably for a number of years. Alteration of gravel or cobble
habitat, especially in the trench area, that may be important to juvenile and possibly adult king crabs contributes
to determining a MODERATE effect under the high case. Monitoring could limit the effect to MODERATE;
without such monitoring, effects could be MAJOR. The effect of habitat alteration on other marine plants and
invertebrates also is expected to be MODERATE under the high case.
Although the volume of water used in processing sediments would double under the high-case scenario, the effect
on marine plants and invertebrates is expected to remain the same level as for the base case, MINOR. This
assessment is based primarily on the broad distnoutions of adults giving rise to planktonic larvae, the naturally
high mortality of planktonic forms, and the assumption that entrainment would affect only some portion of the
larval output of a species in the area.
The effects of trace metals and noise and disturbance are expected to remain NEGLIGffiLE, and the effect of
a fuel spill is expected to remain MINOR, the same levels as under the base case. The overall effects of the
proposal on marine plants and invertebrates (including red king crab) under the high-case scenario is likely to
be MODERATE.
(4)
Effects on Fishes: Habitat alteration could affect the physical structure of
the benthic environment, as well as the distribution and abundance of invertebrates taken as prey by fishes. Even
with local depressions in the invertebrate fauna, benthic feeding fiShes may not be greatly affected, due to their
mobility and opportunistic or generalized diets (Feder and Jewett, 1981; Jewett and Feder, 1980). Local
reductions in invertebrate populations would be expected to affect fish populations only if food is limiting to
benthic feeding fishes. The effect of habitat alteration on fiShes under the high-case scenario is not expected to
be different than that under the base case, MINOR.
The doubling of the volume of water used in the processing of sediments would lead to more fiSh (primarily eggs,
larvae, and juveniles) becoming entrained in the dredging operation and would result in the death of greater
numbers of these fishes. Of concern would be the entrainment of clumped cohorts of eggs, larvae, and juveniles.
The effect under the high case is not expected to be qualitatively different than under the base case and is
expected to remain MINOR.
The effects of trace metals, noise and disturbance, and a fuel spill also are not expected to change in effects level
from those expected under the base case and should remain NEGLIGIBLE, MINOR, and MODERATE,
respectively. Under the high-case scenario, the overall effect of the proposal on fishes is likely to be
MODERATE.
(5)
Effects on Marine and Coastal Birds: The doubling of the amount of air
traffic in support of two dredges under the high case is not expected to significantly increase the frequency or
duration of disturbance of seabirds, waterfow~ and shorebirds because most of the traffic is expected to fly
offshore between the dredges and Nome and avoid passing over coastal concentrations of birds (MINOR effect).
Seabird-food-source abundance and availability beyond a few miles of the two dredges (no more than 4-8% of
the sale area) at the most are not likely to be affected. Thus~ a NEGLIGffiLE effect on the availability of
seabird-food sources is expected. The excavation of 40 million m of seafloor under the high case is not expected
to significantly increase the levels or bioaccumulation of mercury or other trace metals in the food chain or in
marine and coastal birds as under the proposal (see Sec. IV.B.S.). The effect of a fuel spill on birds is expected
to be the same as under the base case (MINOR). The overall effect of the high case on marine and coastal birds
is expected to be MINOR.
(6)
Effects on Nonendangered Marine Mammals: Two dredges are assumed
to operate in the sale area under the high case with about 42 km2 of benthic or potential benthic feeding habitat
of walrus and bearded seal being affected. This represents about 4 to 8 percent of the total sale area and is likely
to have a minimal effect on the abundance and availability of walrus and bearded seal food sources which are
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wide spread throughout Norton Sound. Occasional aircraft disturbance and short-term displacement (for minutes
to no more than a few days) of seals, walruses, and belukha whales is likely to occur (MINOR effect). No
significant increase in the bioaccumulation of mercury or other trace metals in seals, walruses and belukha whales
is likely to occur under the high case. The effect of the proposal is expected to be remain local under the highcase scenario. More widespread changes in benthic habitat and a greater reduction in benthic food sources could
occur if the size of the proposed sale area was expanded to a much larger part of Norton Basin Planning Area.
The effect of a fuel spill on nonendangered marine mammals is expected to be MINOR --the same as under the
base case. The overall effect of the high case on nonendangered marine mammals is expected to be MINOR.
(7)
Effects on Endangered and Threatened Species: The OCS dredging/mining
activity is assumed to double in the high-case scenario (Table II-3). The overall effects on the gray whale and
the arctic peregrine falcon from habitat alteration, turbidity, noise and disturbance, trace metals, and fuel spills
are expected to remain local and not significantly raise the effect lev~ls for regional populations above those
described for the proposal (base case) (see Sec. IV.B.7). Additional dredging/mining operations would increase
the possibility of interaction and effects on the gray whale, but, since few whales frequent the area, the effect is
expected to remain the same as the proposal (base case). The doubling of excavation, deposition, and
resuspension of marine sediments could release additional mercury and other trace metals into the marine system
and increase the risk and extent of potential bioaccumulation in the food chain. However, no significant increase
of mercury and other trace metals is expected, the same as the proposal (see Sees. II.F.1 and IV.B.7). Overall
effects from the high-case scenario are expected to be the same as the proposal (base case)--MINOR for the gray
whale and the arctic peregrine falcon regional populations.
(8)
Effects on the Economy of Nome: Employment resulting from OCS mining
activity in the high case is expected to average approximately 15 percent above the no-sale alternative. An
estimated 40 percent of direct OCS mining jobs will go to area residents. This is expected to improve
unemployment and income conditions within the local economy. The effect of the proposal on the economy of
Nome is expected to be MODERATE in the high case.
(9)
Effects on Commercial Fisheries: The commercial fisheries in the vicinity
of Nome include harvests of red king crab, salmon, and herring. Red king crab habitat is expected to be
disrupted by dredging and the sedimentation from dredging, although this would be mitigated by a monitoring
program and would result in a MODERATE effect on the fiShery. Dredging may cause resuspension of
naturally occurring mercury into the water column. Measured levels of mercury in the water column do not
exceed the Federal water-quality criteria. If increased levels of mercury in the water column were to occur, this
could cause the closure of the commercial crab fiShery for 1 or more years, although a well designed monitoring
program should prevent this from happening, and the effect on the commercial crab fiShery would be MINOR.
The effect of a fuel spill on the commercial salmon and herring fisheries could be MODERATE. The effect of
the proposal on commercial fiSheries in the Nome area is expected to be MODERATE in the high case.
(10) Effects on Subsistence-Harvest Patterns: In the base case, MINOR effects
are already expected on subsistence-harvest patterns. Doubling the dredging activity in the base case would not
increase the MINOR level of effects expected in the base case; however, the effects probably would be
intensified. With an environmental monitoring and operations program in place all subsistence harvests would
continue to occur. Thus, MINOR effects are expected on subsistence-harvest patterns in the high case, the
same as in the base case.
(11) Effects on Sociocultural Systems: The increase in dredging activity under
the high case would cause greater increases in population growth and employment. The increase in population
growth between the base and high cases is not significant enough to cause more than the expected· MINOR level
of effects from population growth in the base case. In the high case, MINOR effects are expected on
subsistence-harvest patterns, the same as in the base case. As in the base case, MINOR effects on subsistenceharvest patterns would cause disruption to the social organization and cultural values and increase leyels of stress
in the community. The likelihood of a MINOR effect on subsistence-harvest patterns occurring would double
in the high case. With Stipulation Nos. 1 through 3 in place, the effects would not be expected to be higher than
MINOR, but the effects would be intensified. Thus, the effect on sociocultural systems in the high case as a
result of the MINOR effect on subsistence-harvest patterns also would be MINOR, the same as for the base
case. The overall effect on sociocultural systems in the high case is expected to be MINOR.
(12) Effects on Archaeological Resources: The effects of this alternative are due
to a higher level of activity from increased dredging affecting submerged archaeological resources and this activity
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also affecting the visits to onshore archaeological sites. Such activity would slightly increase trespassing on Native
lands where onshore archaeological sites are located and such trespassing would accidentally or intentionally
damage sites to a modest degree. Therefore, the effects of the high case on archaeological resources are
expected to be MODERATE.
(13) Effects on Recreation and Tourism Resources: The effects of this alternative
are due to a higher level of activity &om increased dredging affecting offshore recreation and tourism resources
and this activity also affecting the visits to onshore archaeological sites used for recreation and tourism. Such
activity would slightly increase the number of tourists and recreationists, and this would have a positive effect on
the tourism and recreation industry. Therefore, the effects of the high case on recreation and tourism resources
are expected to be MODERATE.
(14) Effects on Land Use Plans and Coastal Management Programs: In the high
case, the types and levels of effects associated with changes in the benthic environment, resuspension of toxic
trace metals, and excessive turbidity are comparable to those identified in the base case of the proposal, although
typically they are intensified or more likely. However, monitoring is expected to prevent changes to the benthic
environment from raising potential MODERATE effects for red king crab to MAJOR. As a result, the potential
for MODERATE conflict with both the overall and the offshore habitat standard of the ACMP, and by extension
the statewide standard for mining and mineral processing, that was noted for the base case remains.
MODERATE conflict with the ACMP is expected to occur as a result of activities associated with the high case
for the lease sale.
(15) Effects on Human Health: The doubling of dredging activity is not likely
to significantly increase the amount of mercury in the water or increase the bioaccumulation of mercury in the
food chain or in subsistence seafoods due to the very low levels measured in association with current dredging
and the expected low levels that would be measured in association with the proposed action under Stipulation
No. 1. Other trace metals are very unlikely to pose any threat to human health even if they exceed EPA criteria
due to the fact that these metals do not generally biomagnify in the food chain and because concentrations of
these metals would be greatly diluted 100m beyond the dredge and would not significantly accumulate in the
food chain. Thus, the effect of the high case on human health is expected to be NEGUGIBLE. The overall effect
of the high case on human health is expected to be NEGUGmLE.

B.

Alternative D - No Sale

This alternative would eliminate the entire area proposed for leasing from further consideration and would
eliminate potential risks to the environment &om mineral development in the sale area as well as potential
economic benefits such as increased employment opportunities.

C.

Altematiye DI - Delay the Sale

This alternative would delay the proposed sale for a J.year period. The action scenario would remain the same.
A 3-year delay in the sale would allow a minimum amount of time for further studies to be conducted in the
lease-sale area to improve the database available for making a decision concerning the leasing of this area for
potential placer mineral development. However, baseline and monitoring data could be collected in a manner
consistent with the requirements of Stipulation Nos. 1 and 3 which will be adequate to protect environmental
resources. Delaying the sale would delay the time during which protential economic benefits would take place,
such as increased employment opportunities.

D.

Altematiye IV - Eastern Deferral Alternative:

1.
Description: This alternative would remove &om the Norton Sound Lease Sale area 15
whole and partial blocks (about 63,593 acres) located southeast of Safety Sound (see Fig. 11-6). These blocks
comprise the Eastern Deferral Area.
2.
Activities Associated With Alternative IV: For purposes of analysis, the exploration and
mining scenarios for this alternative are based on the assumption that the level of activities and timing of events
associated with exploration and mining for the Eastern Deferral Alternative would be the same as for Alternative
I except that all of the activities would occur in that part of the lease area south of Nome. (See Table ll-1 and
ll-19
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Sec. II.A.2 for a complete description.) The MMS estimates that one dredge would operate in the sale area for
14 years and mine approximately 1,300 acres (50-100 acres per year).
Very little sediment, composition, and distribution data are available in the area to be deferred in the Eastern
Deferral Alternative, but glaciation was not extensive in this area. Thus, the primary mechanism for transporting
coarse, particulate gold to the OCS appears to have been limited. Also, samples collected from the surficial lag
deposit contained no gold or only trace amounts (Nelson and Hopkins, 1972). No borehole data have been
collected in the eastern area, so subsurface information is nonexistent.
3.
Summary of Effects of Alternative IV: The analysis in Section IV.E of this EIS shows that
air quality of the shoreline area east of Cape Nome would be more protected from offshore emissions because
the emissions would be further away from industrial activities. However, the effects on the remaining shoreline
would remain NEGLIGmLE, as for the base case. This alternative would have less adverse effect on local water
quality in the area deferred from leasing because dredging discharges and likely the assumed fuel spill would
occur away from this area. Overall effects on water quality would remain a MAJOR LOCAL effect because of
copper contamination and a REGIONAL MINOR effect because of the assumed fuel spill. Under the Eastern
Deferral Alternative, the concentration of activity in the western portion of the sale area could intensify effects
on red king crabs since the likelihood of important red king crab habitat being affected is greater, both directly
from dredging and from turbidity effects. However, the level of effect is expected to remain the same as for the
proposal, MODERATE, based on the inclusion of a monitoring pr~gram and operations management stipulation
and the previous deletion of 6 blocks of presumed prime red king crab habitat. No reduction in effect levels is
expected for fishes since most fishes in the Norton Sound area are very mobile and have broad distributions
within the Sound; effects should remain MODERATE. Noise and disturbance, physical habitat alteration, and
potential toxic trace-metal effects on marine and coastal birds would likely be reduced from MINOR under the
proposal to NEGLIGffiLE. The deferral of lease blocks east of Cape Nome could reduce air and vessel noise
and disturbance effects on spotted and bearded seals, walruses, and belukha whales that occur offshore and along
the coast of Safety Sound and further east. The overall effect level is expected to remain MINOR (same as for
the proposal) for the regional populations of the endangered gray whale and the threatened arctic peregrine
falcon. No reduction in effects from MINOR, the same as for the base case, is anticipated on subsistence-harvest
patterns under this alternative. The effects on nonendangered species of marine mammals, the economy of
Nome, commercial fishing, sociocultural systems, human health, archeological resources, recreation and tourism,
and land use plans and coastal management programs remain the same as the base case.

E.

Alternative V - Western Deferral Alternative:

1.
Description: This alternative would remove from the Norton Sound Lease Sale area 19
whole and partial blocks (about 83,458 acres) located south of Nome (see Fig. ll-7). These blocks comprise the
Western Deferral Area.
2.
Activities Associated With Alternative V: For purposes of analysis, the exploration and
mining scenarios for this alternative are based on the assumption that the level of activities and timing of events
associated with exploration and mining for the Western Deferral Alternative would be the same as for Alternative
I except that all of the activities would occur in that part of the lease area southeast of Safety Sound. (See Table
11-1 and Sec. II.A.2 for a complete description of the scenario.) The MMS estimates one dredge would operate
in the sale area for 14 years and mine approximately 1,300 acres (50-100 acres per year).
The area to be deferred in the Western Deferral Alternative has high resource potential based on available data
and the present state of knowledge. The western area is adjacent to active State leases and current dredging
operations by the Bima, and is known to have favorable geology for placer gold deposits. This area has been
subjected to glaciation that was the primary mechanism for transporting coarse, particulate gold. Available data
indicate that glacial deposits extend to approximately the 3-mi limit in the Western Deferral area south of Nome.
Adjacent blocks in Federal waters probably have high resource potential, especially where enrichment factors
occur such as a submerged strandline or a buried fluvial channel. Nelson and Hopkins (1972) report high gold
values in the surficial lag deposit in the western area.
Summary of Effects of Alternative V: The analysis of Section IV.F of this EIS shows that
3.
air quality of the shoreline area west of Safety Sound would be more protected from offshore emissions because
the emissions would be further away from industrial activities. However, the effects on the remaining shoreline
would remain NEGLIGIBLE, as for the base case. This alternative would have localized benefits for water
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quality in the area deferred from leasing because dredging discharges and likely the assumed fuel spill would
occur away from this area. The overall effect on water quality would remain a MAJOR LOCAL effect because
of copper contamination and a REGIONAL MINOR effect because of the assumed fuel spill. The Western
Deferral Alternative would reduce potential effects on important red king crab habitat from habitat alteration
due to dredging and resulting sedimentation, with the overall effect reduced from MODERATE to MINOR.
Effects to other marine plants and invertebrates are also expected to be reduced from MODERATE to MINOR
based on the deferral of more unique or limited substrates found in the western part of the original lease area.
As a result, potential conflicts with the statewide standard of the Alaska Coastal Management Program (ACMP)
for offshore habitats is reduced; thereby reducing potential conflicts with the ACMP to MINOR. No reduction
in effect levels is expected for fishes since most fiShes in the Norton Sound area are very mobile and have broad
distributions within the Sound. Effects on marine and coastal birds are expected to be the same as for the
proposal. A reduction in effects from noise and disturbance to seals, walruses, and belukha whales frequenting
coastal habitats west of Cape Nome is expected under Alternative V; however, overall effects are expected to
remain the same as for the proposal. Slight reductions in effects on gray whales and arctic peregrine falcons can
be expected, but overall effects would be similar to those for the proposal. No reduction in effects from the
MINOR level estimated for the base case is anticipated on subsistence-harvest patterns under this alternative.
The effects on the economy of Nome, commercial fisheries, subsistence-harvest patterns, sociocultural systems,
human health, archeological resources, and recreation and tourism would be the same as the base case.

F.

Mitigating Measures:

1.
Existing Measures That Are Part of the Pronosed Action and the Alternatives: Existing
laws, regulations, and orders that provide mitigation are considered part of the proposal. The OCSLA grants
broad authority to the Secretary of the Interior to manage and regulate many of the activities that relate to the
leasing, exploration, development, and production of mineral resources of the OCS. In addition to the OCSLA,
the following laws, where applicable, govern the OCS Mining Program:
1.
2.
3.
4.

5.
6.
7.
8.
9.
10.

National Environmental Policy Act
Endangered Species Act of 1973, as amended
Marine Mammal Protection Act, as amended
National Historic Preservation Act, as amended
Clean Air Act, as amended
Coastal Zone Management Act of 1972, as amended
Marine Protection, Research, and Sanctuaries Act of 1972, as amended
Federal Water Pollution Control Act, as amended
Port and Waterways Safety Act
Comprehensive Environmental Response Compensation and Liability Act of 1980
I

The above laws are not inclusive of laws that may regulate the OCS Mining Program. Further, the regulatory
regime implementing these laws may require specific permits. One such permit that would be required is a
National Pollutant Discharge Elimination System Permit (NPDES) permit. The NPDES permit is issued by EPA
in compliance with the Federal Water Pollution Control Act, as amended. At this point, it is believed that no
other permits are required.
The USDOI and other Federal agencies and departments have been given jurisdiction to manage and monitor
activities associated with marine-mineral development within the Exclusive Economic Zone (EEZ). These
agencies use various Federal and State regulations, lease stipulations, and Notices to Lessees (NTL'S) to mitigate
environmental effects or to establish operating standards.
The USCG currently inspects a barge/dredge before it issues a Certificate of Inspection (COl) or a Letter of
Compliance (LOC). The USCG inspections include general safety items such as the mechanical, electrical,
sanitary, and survival systems of the barges/dredges. The USCG administers applicable regulations to ensure
compliance with the conditions of the COl or LOC.
Lessees are required to design, fabricate, and install structures and platforms to assure structural integrity of all
installations and structures for the safe conduct of operations considering the specific environmental conditions,
as described in 30 CFR 282.270). The MMS will approve the use of specific mining structures or vessels, taking
into consideration their design capabilities, anticipated environmental conditions, and the type and level of
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review conducted by the USCG. The USCG issuance of a COl or LOC does not preclude additional
requirements being imposed by the MMS.
The seaworthiness factors of the MMS technical review and approval process for design and fabrication of all
OCS mining facilities involves the consideration of "Design Environmental Conditions." The term "Design
Environmental Conditions" means the environmental factors producing the most unfavorable effects on OCS
facilities. The parameters that describe these conditions re~ect the various environmental events that individually
or collectively represent the most severe conditions that the facilities are anticipated to experience. Such
conditions include, but are not limited to, the following:
1.

The maximum wave (corresponding to a selected recurrence period) together with the
associated wind, current, and appropriate icing and snow effects.

2.

The minimum air and sea temperatures appropriate to the above maximum event.

3.

The maximum water level due to tide and storm surge.

4.

Maximum ice and wind force in the specific operating area.

The MMS may require lessees to submit a contingency plan prior to receiving approval for the commencement
of mining activities involving a dredge (or other mining vessel). The contingency plan would address suspension
of mining operations and actions to move or protect the mining vessel in the event the environmental conditions
exceed the operating capability of the mining vessel. The contingency plan would address items such as
pretension tests and monitoring of the anchoring systems of the vessel to ensure vessel safety under expected
meteorological and ocean conditions, monitoring vessel performance, and monitoring and forecasting weather
conditions.
Leasing and Operating Regulations for Minerals Other Than Oil, Gas, and Sulphur: Final rules for leasing and
operations for minerals other than oil, gas, and sulphur are at 30 CFR 281 and 282, respectively. The regulations
for operations relating to offshore mineral resources consider the following:
• Review and comment on plans by lessees, operators, Federal agencies, adjacent states and other interested
parties
• The Director can request additional environmental data, if needed, to fulfill NEPA requirements
• The Director is responsible for preventing harm or damage to, or waste of any natural resource (including
OCS mineral deposits and oil, gas, and sulphur resources in areas leased or not leased), any life (including
fish or other aquatic life), property, or the marine, coastal, or human environment
• The Director may direct a suspension of operations if necessary for the initiation and conduct of an
environmental evaluation to define mitigating measures to avoid or minimize adverse environmental effects
• The Director may direct a suspension of operations if necessary to facilitate the installation of equipment
necessary for safety and environmental reasons
• Delineation, testing, and mining plans will be required prior to the commencement of any activities, except
for preliminary activities
• Plans will not be approved before completion of any environmental analysis required by NEPA
• Plans must describe potential environmental effects and the measures that will be used to mitigate or
monitor (as appropriate) those effects
• Lessees must notify the Director of accidents, spills, etc., or damage to aquatic life and the environment
• H baseline environmental data are determined inadequate, the Director can require the lessee to collect
additional data
• The lessee will be required to monitor activities to assess environmental effects
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2.
MMS Mitigating Measures That are Part or the Proposed Action and the Alternatives:
The following mitigating measures are part of the proposal and the alternatives to reduce or eliminate potential
adverse effects identified in Section IV.B. The Director already has made a preliminary decision on these
mitigating measures. No mitigating measures are proposed that are not part of the proposed action.
a.
Stipulations: Stipulations are specific requirements placed on the lessee by the
USDOI to reduce or eliminate potential adverse effects. The following stipulations are part of the Norton Sound
Lease Sale:

No. 1 - Environmental Survey and Monitoring Program and Operations Management
No. 2 - Prohibition of Use of Mercury or Other Toxic Substances in Processing
No. 3 - Baseline and Monitoring Studies on Mercury Levels in Humans
No.4- Protection of Archaeological Resources
Stipulation No. I. Environmental Survey and Monitoring Program and Operations Management
The lessee is required to conduct environmental surveys. The survey plan will address water quality, EPA
priority trace metals, and the presence, distn"bution, and composition of biological communities including
organisms such as marine mammals, red king crabs, etc. The lessee also is required to conduct environ-mental
monitoring to identify existing conditions and any trends or changes resulting from the mining activity. The
environmental monitoring program will address measurement of trace metal concentrations in the water and
sediment; bioaccumulation of trace metals in selected organisms such as mollusks, fish, marine mammals, and
the arctic peregrine falcon; turbidity and sedimentation; pre- and postmining bathymetric contours; and rate of
recolonization of benthic communities. The Environmental Survey and Monitoring Program, including quality
contro~ will be approved and monitored by the Regional Supervisor, Field Operations (RS/FO) as part of the
testing or mining plan. The lessee will submit to the RS/FO an annual report with the results of the
Environmental Survey and Monitoring Program including trends in trace-metal accumulation in selected
monitored organisms. The report will be used by the RS/FO in coordination with appropriate State and Federal
agencies to determine if any modification or suspension of operations is necessary to protect the biological
resources. If it is determined that testing, mining, or processing activities are contributing to significant adverse
effects from (1) an increase in trace metals in the selected marine organisms; (2) habitat alteration; or (3)
water-quality degradation, the RS/FO, in consultation with the Environmental Protection Agency (EPA) and the
State of Alaska, will determine what regulatory action is necessary and will order modification or suspension of
activities, as appropriate. Recognizing that marine discharges, including the discharge of dredged materials, are
subject to regulation by the EPA, MMS will coordinate the requirements for the Environmental Survey and
Monitoring Program with EPA. The Environmental Survey and Monitoring Program will be evaluated at least
once a year and the program may be modified, as appropriate, based on the results of prior surveys and other
available information. The lessee shall notify the RS/FO of exceedances of EPA water-quality criteria within
24 hours of becoming aware of such exceedances.
The EPA has the authority to impose requirements on the lessee through the National Pollutant Discharge
Elimination System (NPDES) permit process, in addition to those required under the Environmental Survey and
Monitoring Program.
Purpose or Stipulation No. 1: The purpose of this measure is to require appropriate environmental surveys
and environmental monitoring programs be conducted to determine if lease operations are resulting in significant
effects to the environment. Information obtained from the monitoring program will be used to establish
measures to mitigate the effects of the mining program on the environment.
The lessee's monitoring program would help identify potential problem areas, and the RS/FO, in consultation
with other agencies, will analyze the monitoring results. If this analysis indicates that significant adverse effects
are occurring as a result of OCS mining operations, then the RS/FO would require the lessee to {1) modify its
mining operation to avoid or mitigate such environmental impacts; (2) modify the monitoring program in order
to gather additional, site-specific environmental data; and/or (3) specify particular procedures for mitigating
environmental impacts. The RS/FO would review the operator's proposal to assess if the modifications are
appropriate to protect the environment.
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?CS

Dredging activities ?n the
off of Nome, Alaska raise concer~s regardin.g elevate~ or even toxic .l~vels of
mercury in the marme envrronment, as well as effects due to habttat alteration and Widespread turb1d1ty and
sedimentation.
Of primary concern is the potential effect of elevated mercury levels in the mar.ine.environment (se~ the Purp?se
of Stipulation No.2 [no mercury use]). The EPA has developed Federal cntena for water quabty of marme
waters in order to protect marine resources. The EPA considers more than one exceedance of a criterion in a
3-year period on the average to pose a threat to the resource being protected. The EPA chronic criterion for
mercury was established to ensure that mercury contamination of marine foods would be insufficient to threaten
the health of the average person. The EPA acute criterion for mercury was set to protect sensitive marine
species from mercury toxicity. A special concern for the potential of bioaccumulation of mercury is in the
threatened arctic peregrine falcon population. The June 26, 1990, FWS biological opinion recommends the
monitoring of the Norton Sound arctic pergrine falcon population status and mercury level accumulation (see
Appendix B).
Exceedences of Federal criteria for turbidity, arsenic, lead, copper, and nickel in marine waters are anticipated
for the base case by EPA based on existing water and sediment quality and experience in nearby State waters
(Crecelius, Apts, and Lasorsa, 1990). (See Sec. IV.B.2.b(1) and (2) for a detailed discussion of Federal
water-quality criteria.) Industry monitoring of current gold dredging in State waters has reported turbidity and
trace-metal concentrations in excess of Federal criteria and State standards and permit restrictions (USEPA,
1988a,b; Jewett et al., 1990). An effective MMS monitoring program for the proposed sale would ensure that
if similar exceedences of turbidity and trace-metal criteria did occur that the exceedences would be detected,
resultant effects monitored, and operations ordered modified by the RS /FO as needed.
Another concern regarding this sale is the disruption of the benthic environment. Mining of the sort being
conducted in Norton Sound results in total disruption of the sea bottom at the mining site to whatever depth is
being mined. The sediments are scooped up by large buckets on a bucket-ladder dredge, processed onboard the
dredging vessel, and discharged back into the water. Because of the nature of this mining operation and its
potential effects on red king crab, fish species, other biological resources in the food chain, and their uses as
subsistence foods, biological surveys and environmental monitoring are proposed to determine what types of
habitat and marine resources are there, how they are affected by mining, and if recovery occurs and the recovery
timeframe.
Stipulation No. 2. Prohibition of Use of Mercucy or Other Toxic Substances in Processing
The lessee shall not store or use mercury or any other toxic substance for testing and/ or the beneficiation of
placer minerals onboard the dredging vessel, or ·any other vessel or offshore structure directly associated with
dredging operations. (Beneficiation means: [1] the dressing or processing of ores for the propose of [a]
regulating the size of a desired product, [b] removing unwanted constituents, and [c] improving the quality, purity,
or assay grade of a desired product; and [2] concentration or other preparations of ore for smelting by drying,
flotation, or magnetic separation.)
Purpose of Stipulation No. 2: One of the primary concerns regarding the effects of offshore gold mining in the
Norton Sound area is the effect of toxic levels of mercury in the marine environment. Mercury is sometimes
used in the process of recovering gold and this is why the stipulation is totally restrictive on the lessee; it forbids
the use of mercury onboard the dredging vessel. This measure eliminates the risk of a mercury spill because no
mercury would be on the vessel. Initial studies conducted by UAF (Naidu et al., 1988) indicated mercury levels
in the waters of the sale area were in exceedence of EPA chronic criteria, however, more recent studies
conducted for MMS (Crecelius, Apts, and, Lasorsa, 1989) indicated that mercury levels in the waters of the sale
area did not exceed the EPA chronic criterion for mercury. The Bima does not use mercury in its processing
of gold offshore, and the proposal assumes that mercury will not be used in processing. The June 26, 1990, FWS
biological opinion concluded that the proposed lease sale "will not likely jeopardize the continued existence" of
the threatened arctic peregrine falcon. This conclusion was based on the inclusion of this stipulation (see
Appendix B).
This stipulation would ensure that {1) offshore-processing losses of metallic mercury would not occur from the
dredge and that (2) the unlikely event of a mercury spill could not occur if the dredge were lost in a major
accident.
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Stipulation No.3. Baseline and Monitoring Studies on Mercury Levels in Humans
The lessee will be required to monitor human health in a manner approved by the Regional Supervisor, Field
Operations (RS/FO) if baseline information collected by the MMS or other Federal, State, or regional health
agency indicates potential human health problems associated with mercury, and if site-specific environmental
survey and monitoring or other information indicates lease activities may contribute to mercury levels adversely
affecting human health. The RS/FO may require that monitoring of human health begin at the commencement
of mining operations. The lessee will coordinate the preparation of any such human health monitoring program
with appropriate Federal and State health agencies prior to submitting it to the RS/FO. For purposes of this
stipulation, human health will be considered adversely affected by lease activities if they contribute to mercury
levels in humans which closely approach or are at the safety levels established by the World Health Organization.
The results of any human health monitoring will be used by the RS/FO in coordination with appropriate Federal
and State agencies to determine if any modifications or suspension of operations are necessary to protect human
health. Hit is determined that lease activities are adversely affecting human health, the RS/FO, in consultation
with the Environmental Protection Agency and the State of Alaska will determine what action is necessary and
will require modification or suspension of activities as appropriate. Following the initiation of human health
monitoring, the RS/FO will evaluate annually for at least 2 years, and as frequently thereafter as appropriate,
the need to continue monitoring human health. The annual and any subsequent reviews will be made in
coordination with other appropriate Federal, State, and local health agencies. Based on the results of such
reviews and monitoring or other information, the RS/FO may require that the monitoring program be modified
or eliminated.
Puroose of Stipulation No. 3: The purpose of this stipulation is to inform the lessee that they will be required
to monitor mercury levels in the Nome population if baseline studies indicate elevated mercury levels in humans
according to safety standards set by the WHO and that if the lessee's operations are contributing to mercury
contamination. The RS/FO will suspend or modify dredging operations according to 30 CPR 282.13(b)(2) and
30 CPR 282.14(a)(l) if significant bioaccumulation of mercury is indicated or if water quality exceeds EPA
Water Quality Criteria. The MMS recognizes the need for baseline information on human mercury levels of the
people of Nome. The MMS, in coordination with the U.S ..Indian Health Service and the Norton Sound Health
Corporation, conducted a baseline study of mercury and arsenic levels in women of childbearing age in Nome
in October 1989 (Crecelius, Apts, and Lasorsa, 1989). The MMS is considering collecting additional baseline
information on human mercury levels and is working with the Norton Sound Health Corporation in their
attempts to collect information on the consumption of subsistence foods in Nome. In addition, the MMS has
notified State, Federal, and regional health agencies of this concern and is encouraging collection of baseline
information on human mercury levels in Nome.
Stipulation No. 4. Protection of Archaeological Resources
(a)
"Archaeological resource means any prehistoric or historic district, site, building, structure, or object
(including shipwrecks); such term includes artifacts, records, and remains which are related to such a district,
site, building, structure, or object (Section 301[5] National Historic Preservation Act, as amended, 16 U.S.C.
470w[5]) "Operations means any drilling, mining, or construction, or placement of any structure for exploration,
development, or production of the lease.
H the Regional Supervisor, Field Operations (RS/FO), believes an archaeological resource may exist in
(b)
the lease area, the RS/FO will notify the lessee in writing. The lessee shall then comply with subparagraphs (1}
through (3).

(1)
Prior to commencing any operations, the lessee shall prepare a report, as specified by the RS/FO,
to determine the potential existence of any archaeological resource that may be affected by operations.
The report, prepared by an archaeologist and a geophysicist shall be based on an assessment of data from
remote-sensing surveys and of other pertinent archaeological and environmental information. The lessee
shall submit this report to the RS/FO for review.
(2)

If the evidence suggests that an archaeological resource may be present, the lessee shall either
(i) Locate the site of any operation so as not to adversely affect the area where the archaeological
resource may be; or
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(ii) Establish to the satisfaction of the RS /FO that an archaeological resource does not exist or
will not be adversely affected by operations. This shall be done by further archaeological
investigation, conducted by an archaeologist and a geophysicist, using survey equipment and
techniques deemed necessary by the RS/FO. A report on the investigation shall be submitted to
the RS/FO for review.
(3)
If the RS/FO determines that an archaeological resource is likely to be present in the lease area
and may be adversely affected by operations, the RS/FO will notify the lessee immediately. The lessee
shall take no action that may adversely affect the archaeological resource until the RS /FO has told the
lessee how to protect it.
(c)
If the lessee discovers any archaeological resource while conducting operations in the lease area, the lessee
shall report the discovery immediately to the RS/FO. The lessee shall make every reasonable effort to preserve
the archaeological resource until the RS /FO has told the lessee how to protect it.
Purnose of Stipulation No. 4: This measure applies to all lease blocks. It protects prehistoric and historic
archaeological resources found on lease blocks by surveying the. area before exploration and dredging if the
RS /FO determines that a resource may exist. Therefore, it also protects historic resources such as shipwrecks
if these are found on any lease blocks. The MMS Archaeological Update Report for the OCS Mining Program
(see Appendix A) states that the seafloor is locally scoured by the coastal currents and winnowed by storm waves.
Ice gouging is present but only to a limited extent due to the divergent flow of this current. Offshore sediments
are modern silts to the east of Solomon and relict glacial gravels to the west. Further offshore, these gravels are
replaced by modem silts, relict sands, and mixtures of both. Bathymetry, likewise, reveals both modern and relict
bedforms. To the west of Cape Nome, modem sand waves and sand ribbons coexist with relict shoreline shoals.
Shipwrecks could potentially survive coastal currents, storm waves, and limited ice gouging. Such wrecks, if they
exist, would be protected by this stipulation even if exposed on the seafloor.
b.
Information to Lessees: The mitigating measures considered as information to
lessees (ITL's) either {1) state MMS policy and practices that are carried out and enforced, {2) inform lessees
about special concerns in or near the lease area, or {3) advise or inform lessees of existing legal requirements
of MMS and other Federal agencies. These measures provide positive mitigation by creating greater awareness
of these issues on the part of the lessees.
The following ITL's are part of the Norton Sound Lease Sale:
No.1- Information on Bird and Marine Mammal Protection
No.2- Information on Arctic Peregrine Falcon
·
No. 3 - Information on Subsistence Activities
No.4- Information on Coastal Zone Management
No. 5 - Information on Postlease Monitoring
ITL No. 1-Information on Bird and Marine Mammal Protection
Lessees are advised that during the conduct of all activities related to leases issued as a result of this sale, the
lessee and its agents, contractors, and subcontractors will be subject to, among others, the provisions of the
Marine Mammal Protection Act (MMPA) of 1972, as amended (16 U.S.C. 1361 et seq.); the Endangered Species
Act {ESA), as amended {16 U.S.C. 1531 et seq.); and applicable International Treaties.
Lessees and their contractors should be aware that disturbance of wildlife could be determined to constitute harm
or harassment and thereby be in violation of existing laws and treaties. With respect to endangered species
and marine mammals, disturbance could be determined to constitute a "taking" situation. Under the ESA, the
term "take" is defmed to mean "harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to
attempt to engage in such conduct." Under the MMPA, "take" means "harass, hunt, capture, or kill, or attempt
to harass, hunt, capture, or kill any marine mammal." Violations under these Acts and applicable Treaties may
be reported to the National Marine Fisheries Service (NMFS) or the U.S. Fish and Wildlife Service (FWS), as
appropriate.
Incidental taking of marine mammals and endangered and threatened species is allowed only when the statutory
requirements of the MMPA and/or the ESA are met. Section 101{a)(5) of the MMPA allows for the taking of
small numbers of marine mammals incidental to a specified activity within a specified geographical area. Section
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7(b)(4) of the ESA allows for the incidental taking of endangered and threatened species under certain
circumstances. H a marine mammal species is listed as endangered or threatened under the ESA, the
requirements of both the MMPA and the ESA must be met before the incidental take can be allowed.
Under the MMPA, the NMFS is responsible for species of the order Cetacea (whales and dolphins) and the
suborder Pinnipedia (seals and sea lions) except walrus; the FWS is responsible in Alaskan waters for polar
bears, sea otters, and walrus. Procedural regulations implementing the provisions of the MMPA are found at
50 CFR Part 18.27 for FWS, and at 50 CFR P~t 228 for NMFS.
Lessees are advised that specific regulations must be applied for and in place and the Letters of Authorization
must be obtained by those proposing the activity to allow the incidental take of marine mammals whether or not
they are endangered or threatened. The regulatory process may require one year or longer.
Of particular concern is disturbance at major wildlife concentration areas, including bird colonies, marine
mammal haulout and breeding areas, and wildlife refuges and parks. Maps depicting major wildlife concentration
areas in the lease area are available from the Regional Supervisor, Field Operations. Lessees are also
encouraged to confer with the FWS and NMFS in planning transportation routes between support bases and
leaseholdings.
Behavioral disturbance of most birds and mammals found in or near the lease area would be unlikely if aircraft
and vessels maintain at least a 1-mile horizontal distance and aircraft maintain at least a 1,500-foot vertical
distance above known or observed wildlife concentration areas, such as bird colonies and marine mammal
haulout and breeding areas.
For the protection of endangered whales and marine mammals throughout the lease area, it is recommended
that all aircraft operators maintain a minimum 1,500-foot altitude when in transit between support bases and
exploration sites. Lessees and their contractors are encouraged to minimize or reroute trips to and from the
leasehold by aircraft and vessels when endangered whales are likely to be in the area. Human safety should take
precedence at all times over these recommendations.
Pumose of ITL No. 1: Conformance by lessees with the recommendations described above would help to ensure
that behavioral disturbance of wildlife, particularly at known concentration areas, would be minimized. Norton
Sound is important habitat for some nonendangered marine mammals and locally important marine birds,
waterfowl, and the arctic peregrine falcon. The same area is of lesser importance to endangered cetaceans with
only a few gray whales using the area. Of particular concern are the seabird colonies at Bluff and Safety Sound,
coastal peregrine falcon nest sites near the proposed sale area, and seal haulout areas at Cape Nome to Safety
Sound. Compliance with this measure could substantially reduce disturbance and possible injury or mortality of
marine birds, arctic peregrine falcons, walruses, seals, and cetaceans by mining activities. Maps available in this
EIS or from the RS/FO designate locations habitually used as concentration areas. Block-specific
recommendations may be made by the RS/FO, as appropriate. Appropriate authorities may issue more specific
regulations under existing legislation that could further minimize behavioral disturbance to wildlife.
ITL No. 2 (Information on Arctic Peregrine Falcon) provides additional and more specific guidance to the lessee
for protection of the arctic peregrine falcon nest sites. However, total compliance with aircraft-flight restrictions
is not likely to be achieved--different companies and their subcontracters use different air charters, and the
awareness or diligence of the different pilots in complying with such restrictions may vary.
Due to the advisory nature of this measure and the characteristics of aircraft and vessel controls, it is likely that
some marine mammals (including a few endangered gray whales) and birds would interact with some industrial
activities associated with mining operations over the 14-year life of the proposal. It cannot be assumed that
inadvertent conflict can be avoided completely or that incidental "taking" would not occur. Some disturbance
effects on whales, walruses, seals, and seabirds can be expected.
ITL No.2. Information on Arctic Peregrine Falcon
Lessees are advised that the arctic peregrine falcon (Falco peregrinus tundrius) is listed as threatened by the U.S.
Department of the Interior and is protected by the Endangered Species Act of 1973, as amended (16 U .S.C. 1531
et seq.).
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Peregrines are generally present in the vicinity of the sale area from April to September and are most disturbed
by human activities near nest sites. There are 20 known nest sites along the northern shore of Norton Sound
(from Cape Prince of Wales to Unalakleet) and six sites are located near the sale area. The conduct of OCS
mining activities will not conflict with ~rctic pere~e falco~ if the activi~ies are lo~ate~ away from known nest
sites. The lessee should contact the FISh and Wildlife Semce (FWS) (FISh and Wildlife Enhancement Office,
Fairbanks, Alaska) for information and protection criteria for the known nest sites of arctic peregrine falcons.
The FWS will review delineation, testing, and mining plans submitted by lessees to the MMS and therefore the
lessee should include arctic peregrine falcon protection measures as part of their plans. The FWS review may
determine that certain restrictions could apply to further protect arctic peregrine falcon habitats. Lessees should
advise their contractors and/or operators of the protection measures to further assure the protection of the arctic
peregrine falcon.
Pumose of ITL No. 2: The June 7, 1989, FWS biological opinion recommended that the Norton Sound arctic
peregrine falcon population be protected from noise and disturbance resulting from the proposal activities (see
Appendix B). Also, according to the Alaska Peregrine Falcon Recovery Team, the primary threat to peregrines
during the nesting season is human disturbance. Noise and disturbance from OCS offshore mining and support
activities may produce from no effect to severe effects on peregrine falcons adjacent to the sale area, depending
upon the nearness and persistence of the disturbance. Compliance by lessees with the recommendations
described above should eliminate adverse disturbance effects on peregrines. Likewise, it is believed that
disturbance effects can be precluded by consulting with FWS to determine protection measures to incorporate
in the lessee's mining plans.
ITL No. 3. Information on Subsistence Activities
Federal and State policies recognize subsistence as a priority use of wildlife resources. Lessees are therefore
advised that operations should be conducted so as to avoid unnecessary interference with subsistence harvests.
Consideration should be given to species harvested during the open-water season (from mid-May to midNovember) as follows:
1.

From the beginning of June through September: marine fish, including salmon, smelt, and herring are
harvested along the coast adjacent to the entire sale area, and from the beginning of October through
May, tom cod are harvested along the coast adjacent to the entire sale area.

2.

From the beginning of December to the end of June and from the beginning of August to October: seals
are harvested in the entire sale area.

3.

From the beginning of April through the end of June: walruses are harvested in the entire sale area.

4.

From mid-April through the beginning of November: waterfowl are harvested throughout the sale area.

Industry is encouraged to consult with local village and regional organizations, including the Eskimo Walrus
Commission, Nome Eskimo Community, Sitnasuak Native Corporation, King Island Community, Kawerak Inc.,
Bering Straits Native Corporation, and the Bering Straits Coastal Management Program during all delineation,
testing, and mining activities to minimize disturbance of subsistence activities.
Purpose of ITL No.3: The activities, attitudes, and values that surround subsistence form the core of Native
culture and is the foundation of the region's economy in the Norton Sound area. Local concerns about effects
on subsistence are a major scoping issue. The intent of this ITL is to encourage lessees to conduct themselves
in a responsible manner with regard to subsistence activities and thus avoid adverse effects on local subsistence
harvests and cultural values.
·ITL No.4. Information on Coastal Zone Management
Lessees are ad\dsed that activities described in delineation, testing, and mining plans under leases resulting from
this sale that may affect any land or water use or natural resource of the coastal zone are subject to State coastal
consistency review pursuant to Section 307(c)(3)(B) of the Coastal Zone Management Act.
Lessees are encouraged to consult and coordinate early with State and local agencies involved in coastal
management review while preparing delineation, testing, and mining plans to ensure they are fully aware of
policies and requirements of the Alaska Coastal Management Program and approved local coastal management
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programs (CMP's). The City of Nome, Cenaliulriit, and Bering Straits Coastal Resource Service Area CMP's
have been approved by the State and Federal governments.
pgroose of ITL No. 4: The purpose of this ITL is to alert lessees to the fact that when an activity would affect
any land or water use or natural resource of the coastal zone, the State reviews the activity for consistency with
these pertinent policy areas contained in the ACMP. Furthermore, it informs the lessee that district ACMP
policies that supplement the broad statewide standards also may be pertinent. This ITL may help to alleviate
potential conflicts with coastal management polices by alerting lessees that Alaska has an approved CMP that
has been amended by the CMP's of the city of Nome, Cenaliulriit, and Bering Straits Coastal Resource Service
Area.
ITL No. 5. Information on Postlease Norton Sound Review
Lessees are advised that, as provided in 30 CFR 282.4, a Postlease Review Team will be established to provide
opportunity for representatives from Federal and State agencies and local government organizations to review
proposed postlease OCS mining activities. The Review Team also will provide a forum for the exchange of
information relating to mining activities. The Review Team will review proposed OCS Delineation, Testing, and
Mining Plans and National Pollutant Discharge Elimination System permits, including any associated
environmental survey and monitoring plans required by regulation (30 CFR 282), permit, or Lease Stipulation
No.1, and subsequent results.
The Review team will be established in lieu of continuing the Prelease Coordination Team.
Purpose of ITL No. 5: The purpose of this ITL is to advise the lessees that a postlease review team is being
established. The specifics of this review team have not been decided. The intent of this ITL is to inform the
lessee of how the review team will be a part of monitoring in general.
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III.

DESCRIPTION OF THE AFFECTED ENVIRONMENT

A.

Physical Considerations

1.
Introduction: The OCS Mining Program Norton Sound. Lease Sale area is located in the
northern part of Norton Sound off the southern coast of the Seward Peninsula. The FEIS for Norton Basin OCS
Oil and Gas Lease Sale 100 (USDOI, MMS, 1985a) contained a description of the physical environment of the
northern Alaska Bering Sea continental shelf; this includes the Chirikov Basin--the area west of the Yukon River
Delta and north of St. Lawrence Island--and Norton Sound. The Mining Program sale area is composed of 2
areas lying in the northwestern part of Norton Sound and from about 5 to 22 km offshore. The western part of
the sale area extends along the coast about 20 km west and east of Nome, and the eastern part lies east of Safety
Sound and extends along the coast for about 25 km. The geographic position of the Mining Program sale area
exposes it to many of the geological, oceanographic, meteorological, and sea-ice processes that affect the Sale
100 area. Thus, the description of the sale area as contained in Section IliA of the Sale 100 FEIS (USDOI,
MMS, 1985a) is incorporated by reference and summarized below. The description of the affected environment
also contains information specific to the OCS Mining Program Norton Sound Lease Sale area.
2.
Bathymetry: Water depths within the sale area range from about 20m to slightly more than
30 m; Figure m-1. The principal bathymetric feature is an east-west trending trough extending through the
western two-thirds of the sale area. The axis of the trough lies parallel to the shoreline and is slightly more than
30m deep.
The sale area lies in the northwestern part of Norton Sound which is a broad embayment in the northeastern
Bering Sea. The seafloor within Norton Sound generally lies at depths between 10 to 20 m and slopes to the
west. The Chirikov Basin seafloor generally slopes to the northwest and lies at depths of 30 to 50 m.
3.
Marine Geology: The geologic characteristics of the {1) Pleistocene and Recent geologic
history of the northern Alaska Bering Sea continental shelf and the Seward Peninsula, {2) terrestrial placer
deposits, and (3) distribution of gold and trace metals in the marine-surface sediments provide a basis for
understanding the sediments, the potential for gold placer deposits, and the distnoution of trace metals in the
sale area.

a.
Sedimentar,y Processes. Geologic History. and Sediment Distribution: The sediments
of the continental shelf are part of a sedimentary environment that has been affected by glacial, alluvial, eolian
(wind), and marine sedimentary processes. During the glacial periods of the Late Pliocene and Pleistocene
Epochs when sea level was lower, the present-day continental shelf of the Chirikov Basin and Norton Sound
became part of a continental regime. Rivers and streams cut channels throughout the exposed shelf (Hess and
Nelson, 1982). Valley glaciers formed in the hills and mountains north of Nome and extended into the present
day marine environment off the Seward Peninsula (Hess and Nelson, 1982). These glaciers eroded mineralized
bedrock, marine, and older alluvial and beach placers and deposited gold-bearing sediments as much as 5 km
beyond the present shoreline of the Seward Peninsula (Nelson and Hopkins, 1972; Kaufman and Hopkins, 1990);
the coastal plain of Nome has been overridden by glacial ice at least twice during the Late Pliocene/Pleistocene.
The glacial moraine and outwash deposits are composed of a hetergeneous mixture of silt, sand-, gravel-, cobble, and larger size particles. Data from boreholes drilled in the nearshore area near Nome indicate the sediments
in the upper 20 m are composed of mixed particles sizes including sand, pebbles, and cobbles in a silty clay
matrix; some of these deposits may be consolidated (Kaufman and Hopkins, 1989). (Consolidation is the gradual
reduction in the volume and increase in the density of soil in response to increased load and the process by
which loose or soft sediments become coherent and firm.) The continental streams also eroded material from
the glacial deposits.
Cobble and fine sand/silt have been described as the principle surface substrates in targeted nearshore mining
locations for the Bima (Rusanowski, Gardner, and Jewett, 1987, 1888; Jewett, Gardner, and Athey, 1989; Jewett
et al., 1990). Based on discussions during quarterly meetings for the Bima monitoring program, the predredging
substrate described as "cobble" in these monitoring reports is the specific combination of mixed particles of
sand, pebbles, and cobbles in an overconsolidated, silty clay matrix identified by Kaufman and Hopkins (1989)
as the primary texture in the nearshore boreholes.
The Seward Peninsula contains many active and inactive lode and placer mines and prospects as well as known
occurrences of metal-bearing minerals. The metal-bearing lodes, or veins, that contain important resources or
m-1

GLDEIS02

Proposed Norton Sound
Lease Sole Area
~

Generalized Bathymetry

o......_ in Meters

NORTON

---I

0

10

+
20

30 Statuto Milos

---===--====--==:::J

0

10

20

Figure 111-1.

30 Kllomotors

Generalized Bathymetry (in Meters)

164"

Source:

Larsen et al., 1981 : NOAA, 1983.

that have produced significant amounts of ore include deposits of tin (cassiterite), tungsten (scheelite), and
beryllium ores, and gold (Cobb, 1973). Small amounts of antimony, bismuth, copper, silver, lead, and mercury
also have been recovered but no currently economic deposits of these metals have been identified. Zinc, arsenic,
molybdenum, uranium, thorium, and rare-earth minerals are also present (Berg and Cobb, 1967; Cobb, 1981).
Placer deposits of the Seward Peninsula also have produced gold and other minerals and the beach deposits have
been a major source of gold in the Nome area (Cobb, 1973). Common heavy minerals (specific gravity greater
than 4.0) include scheelite, magnetite, ilmenite, hematite, stibnite, cassiterite, garnet, and bismuthinite (Cobb,
1973).
During the interglacial periods, sea level rose and sediments deposited during the transgression buried many
features and filled the stream channels; these sediments consist of marine sandy silt interbedded with very fine
sand layers. Currents and waves of the transgressing and regressing seas removed the fmer and lighter particles
from exposed glacial and weathered bedrock deposits; this winnowing process produced the lag gravel deposits
that overlay the glacial deposits and bedrock. Beaches were also formed by the transgressing sea where the
shoreline changed less rapidly (Nelson and Hopkins 1972). Relict beach deposits have been observed on the
present-day shelf south of Nome, at depths of about 11, 20, and 24m (Fig. III-2).
The last transgression began about 16,000 years ago (Kaufman and Hopkins, 1990). The period between 8,000
and 11,000 years before the present was a time of substantial climatic warming accompanied by flooding of the
continental shelf; this period represents a transition from the late Pleistocene to the early part of the Holocene
(Recent or Modem) Epoch (Kaufman and Hopkins, 1985).
Thus, the surface sediments of the Chirikov Basin and Norton Sound are both relict and modem. The relict
sediments were deposited prior to and during the last transgression. They cover most of the surface of the
seafloor in the Chirikov Basin and the northern part of Norton Sound. Gravels (and larger size particles) occur
as lag deposits that overlie bedrock and glacial deposits (Hess and Nelson, 1982). Gravels that overlie bedrock
are found (1) off the northwestern and north-eastern coasts of St. Lawrence Island, (2) in the Bering Strait, and
(3) along the coast of the Seward Peninsula between Cape Prince of Wales and Port Clarence, from Cape
Rodney to Sledge Island, and off Cape Nome. Glacial lag gravels occur off the northcentral coast of St.
Lawrence Island, in the Bering Strait, off the Chukchi Peninsula coast, and off the Seward Peninsula coast east
of Cape Nome and in the vicinity of Nome. These lag deposits are relatively thin; they may be as much as 60
em thick, but the average thickness is about 30 em (Nelson and Hopkins, 1972).
Relict, fme sand covers most of the northeastern Bering Sea seafloor (Hess and Nelson, 1982). The sands in the
deeper part of the area were derived from the Chukchi Peninsula. In the shallower northeastern part of the area,
the sands came from the Seward Peninsula (McManus et al., 1972). The relict sands of the western part of the
Sphanberg Strait, which separates St. Lawrence Island from the Yukon River Delta, consist of fme sands from
the Yukon River. Relict sands also are found as surface sediments in the northern part of Norton Sound (Fig.
ill-3). These sediments consist of sand-size particles derived from the Seward Peninsula, fme sands from the
Yukon River, or a mixture of the two.
The Recent or Modem sediments consist principally of very fme sand- and silt-size particles from the Yukon
River (McManus et al., 1977). The Yukon furnishes about 90 percent of the sediment entering the Bering Sea,
and the sediment load is estimated to range between 70 and 90 million metric tons per year (t/yr) (Larsen et
al., 1981). The summer sediment load of the Yukon River is generally estimated to be about 20 to 30 percent
very fme sand, 60 to 70 percent silt, and 10 percent clay (Drake et al., 1980). These sediments cover the southern
and central parts of Norton Sound, the eastern part of the Sphanberg Strait, and the northeastern part of Norton
Sound (the sediment also includes Norton Bay silt). The Yukon silts and very fine sands also are found in the
northern part of Norton Sound but in this region they are mixed with the relic sands derived from the Seward
Peninsula. The Yukon River silt deposits in the northern part of Norton Sound only are a temporary feature
(McManus et al., 1977); the deposition of these silts in this area is not seen as a northerly extension of the
sedimentary environment of the central and southern parts.
The oceanographic regime of the northern part of Norton Sound is dynamic for fme-grained sediments
(McManus et ai, 1977). The bottom currents-whether driven by the northerly flow of water through the Bering
Sea, the winds, or the tides--are competent to move very fme sand-, silt-, and clay-size particles in suspension·
the average velocities of the various bottom currents in Norton Sound are a few tens of em per second. Wind
generated waves are effective in initiating the motion of fme-grained sediment particles deposited in waters as
deep as about 20 m; waves generated during storms could initiate particles motion in deeper waters. Silt size
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particles have been observed in suspension in bottom waters off Nome and in Norton Sound and this water is
transported out of Norton Sound by those bottom currents with a westerly flow.
A substantial amount of the Yukon River silt- and clay-size particles by-passes Norton Sound and the Chirikov
Basin and accumulates in the relatively deeper basins of the Chukchi Sea (Drake et al., 1980). A well defined
turbidity plume extends north and northwest of the Yukon Delta; Section illA.8.a. The suspended sediment in
this plume is mostly fme silt and clay and the water is a mixture of Alaskan Coastal Water (or Alaska Coastal
Current) and Yukon River Water. The general northward drift of the water through the northern Bering Sea
transports the suspended sediments and coastal and river water past Norton Sound, through the Bering Strait,
and into the Chukchi Sea.
Also, part of the Alaskan Coastal Water and Yukon River Water circulates through Norton Sound in a
counterclockwise manner. Some of the sediments being transported by these water masses are deposited in
Norton Sound (Drake et al., 1980). However, part of the Yukon River sediments deposited in Norton Sound
periodically may be resuspended by storm generated waves and currents and transported out of the sound,
through the Bering Strait, and into the Chukchi Sea (Larsen et al., 1980).
Surface sediments in the OCS Mining Program Norton Sound Lease Sale area consist principally of modem silt
and medium grain-size sand. The silt is derived from the Yukon River and the sand from the Seward Peninsula.
In the eastern part of the sale area, the surface sediments consist principally of a mixture of medium sand and
silt and of fine sand. The surface sediments of the western part of the sale area consist of medium sand in the
northern part of the area and silt and a mixture of medium sand and silt in the southern part.
The surface sediments lying north of the western part of the sale area are composed of (1) a relatively narrow
band of medium sand in a zone of active longshore drift adjacent to the beach, (2) a band (that parallels the
shoreline) of gravel interrupted by patches of recently deposited muddy sand, and (3) relict sandy beach gravels
at depths of 11 to 13m, 20 to 22m, and 24m (Nelson and Hopkins, 1972); Figure ill-3. The relict, lag gravels
and muddy sands are relatively thin deposits overlying glacial till and outwash and alluvium deposits. The muddy
sands occur in depressions and suggest that strong, bottom currents prevent deposition of modern sediments on
the rises.
About one-half of the beaches along the Seward Peninsula north of the sale area are classified by Sears and
Zimmerman {1977) as gravels, about 25 percent as sand, 15 percent as boulder, and 10 percent as bedrock.
{1)
Distribution of Gold Particles: The relative gold content of samples from
the Chirikov Basin and Norton Sound was determined by panning a preconcentrated sample containing all gold
particles larger than 0.010 mm in diameter and then counting the number of gold particles and estimating their
size; the actual gold content was determined by amalgamation or atomic absorption techniques of the
preconcentrate (Nelson and Hopkins, 1972). (Expert panning normally will recover all visible gold particles, but
it is highly variable and poor for subvisible particles. Visible gold particles include spheres larger than 0.07 mm
in diameter and flakes larger than 0.125 mm in diameter; subvisible gold includes the smaller particles [Nelson
and Hopkins, 1972]).
The distribution of gold particles of various sizes in the unconsolidated surface sediments throughout the Chirikov
Basin and Norton Sound area suggests the sedimentary processes that have affected their dispersal. The
mechanical concentration of heavy, chemically resistant minerals, and gold particles from weathered debris by
alluvial (river), marine, and glacial processes forms placer deposits. The weathered debris is produced by the
decomposition (chemical processes) and disintegration (mechanical processes) of mineral-bearing rocks. The
fine-grained sediments of the area contain small quantities of the smallest visible and subvisible-size gold particles
(Nelson and Hopkins, 1972). The general background for the regional median value of pannable particulate gold
is about 1 part per billion (ppb) or less. Most gold flakes 1 mm or larger in diameter are found in deposits
(1) of offshore glacial drift, (2) near outcrops of mineralized rock on land, or (3) in the vicinity of bedrock
exposures on the seafloor.
The surface sediments with the highest gold content and the coarsest particles are the relict lag gravels that
overlie the glacial drift (Nelson and Hopkins, 1972). The amount of gold in samples obtained from these gravels
is quite variable but about one-third of the samples contained more than 600 ppb: some samples contained as
much as 2,500 ppb. The average amount of gold in the underlying glacial till is about 70 ppb.
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The maximum observed gold content of the submerged beach ridges is about 58 ppb and is generally highest in
places where the submerged beaches cross the glacial drift (Nelson and Hopkins, 1972). The same processes
that concentrated gold in the relict gravel overlying the glacial drift also should have operated in the welldefined submerged beaches in places where they consist mostly of material reworked from gold-bearing drift.
Also, high concentrations of gold may be present at depth. Seismic-reflection studies across submerged beaches
show that the internal structure is similar to that of modem beaches. The highest gold concentrations found
during the mining of beaches off Nome early in the 1900's commonly were found at the base of the beach
sediments, several feet below the surface. The modal size of the gold particles ranges from about 0.062 to 0.3
mm in diameter and is similar to the size of gold particles in modem beaches.
The gold in the surface samples of the Nome River outwash fan is made up of relatively fine gold particles; the
average content is only slightly above the regional background, and the richest samples contained only about 10
ppb (Nelson and Hopkins, 1972). However, some buried and submerged river deposits do have significant gold
concentrations. Onshore, the highest gold concentrations in any river and outwash deposits occur at the base
while the upper part is relatively barren.
Between Cape Nome and the Solomon River, the gold content in the coarse, nearshore sediment is generally low
(Nelson and Hopkins, 1972). Although most of the onshore placer gold in this area has been produced from the
Solomon River and its tributaries, the area offshore of the Solomon River is near the eastern margin of the
glaciated area and the glaciers have carried the terrestrial debris only a short distance offshore. Also, there are
only a few onshore placer deposits between Cape Nome and the Solomon River and this may indicate a low gold
content in the adjacent offshore sediments. The largest and some of the trace-size (0.125 mm in diameter)
particles in the offshore area have been transported there by glaciers, but most of these size particles were
probably carried from offshore Nome sources by longshore drift when sea level was lower.
The content (up to 318 ppb) and coarseness (0.6 to 1.00 mm modal diameter) of the particles suggests that the
gold in the Sledge Island area was derived from mineralized bedrock in the offshore area (Nelson and Hopkins,
1972). Also, gold placers are widely dispersed on the nearby mainland.
The gold content of samples taken from the sediments along the Seward Peninsula coast from Cape Rodney to
Cape Prince of Wales has average values that are slightly above the regional background--from about 1 ppb to
maximum values of about 90 ppb (Nelson and Hopkins, 1972). The· presence of coarse-gold particles in the
sediments between Cape Rodney and Point Spencer (Port Clarence) and the small and sparsely distnouted
onshore placers suggest that the gold in this area also may be derived from nearby mineralized bedrock sources.
The small maximum size of the gold particles, the low gold content of the sediments, and the lack of gold placers
in the adjacent land suggest the gold in the sediment off the Port Clarence/Cape Prince of Wales area has come
from distant sources.
The muddy sands that occur in depressions in and adjacent to the sale area also contain gold. However, the
content is only slightly higher than the regional background and the particles range in size from the smaller size
of the visible range (about 0.125 mm in diameter) to the subvisible range (less than 0.125 mm in diameter). The
principal source of this gold is probably the offshore deposits of glacial till. The smallest visible- and subvisiblesize particles are carried laterally from the drift along with other fine sediment by longshore currents.
Data from boreholes drilled in the nearshore area near Nome show the sediments in the upper 20 m consist of
complex sequences of interbeddeed glacial, marine, and fluvial sediments (Kaufman and Hopkins, 1989). The
boreholes were drilled as part of an exploratory drilling program conducted by the USDOI in 1967. Fifty-one
boreholes were drilled to depths of 30 to 15 m below the sea surface. Changes in the amino acid concentration
of molluskan shells indicate the sediments in the upper 20 m of the boreholes were extensively reworked.
Reworking is the result of fluctuating sea levels, migrating river channels, and advancing glaciers and crustal
deformation following the marine transgression at the end of the Tertiary Period about 2 million years ago. The
relative gold content of the sediments is richest in the upper 20 m of the boreholes. The abundant coarsegrained constituents of glacial debris provide an ideal substrate for trapping gold and other heavy minerals grains.
Below the 20-meter-borehole depths, the sediments are fine-grained and accumulated in a marine environment;
they contain minor amounts of particulate gold transported away from terrestrial sources by rivers and streams.
Also, within the area investigated (a relatively narrow tract coinciding with the inferred limits of glacial till), the
borehole samples did not show any apparent seaward decline in gold concentration within the upper 20 m.
Although the glacial advances since the Late Pliocene-Pleistocene may have ended about S km beyond the
present shoreline of the southern coast of the Seward Peninsula, coarse grained potentially gold-bearing
sediments could be carried beyond the glacier terminus by submarine debris flows and ice rafting.
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(2)
Distribution of Trace Metals: The normal concentration of mercury in the
sediments of the northern Alaska Bering Sea appears to range from less than 0.01 to 0.1 parts per million (ppm)
(Nelson et al., 1975). The surface and subsurface samples containing the highest content were obtained within
40 krn of the shoreline. The mercury content of marine surface samples ranged from less than 0.01 to 0.23 ppm
and subsurface samples ranged from Jess than 0.01 to 0.16 ppm. The mercury content of samples from beaches
along the southern Seward Peninsula ranged from 0.03 to 1.30 ppm.
Mercury is found in the altered zones of metamorphic rocks on the Seward Peninsula and local cinnabar (a
mercury-bearing mineral with a relatively high specific gravity--8.10) deposits constitute potential sources of
mercury. As with gold, the mercury-bearing minerals may have been carried to offshore areas by glacial and
fluvial transport.
In the marine environment, the mercury-bearing minerals may be diluted by the influx and mixing of sediments
from other sources (especially Yukon River ftne sand or silt) or concentrated by stream and beach processes
(during the transgressing and regressing seas) that removed the finer and lighter particles.
Although beach and glacial drift concentrations may be high, the distribution of mercury in the surface sediments
is comparable to normal concentrations in unpolluted marine and freshwater sediments in the world (Nelson et
al., 1975).
The distribution of other trace metals in the surface sediments of the Chirikov Basin and Norton Sound is also
related to the regional sediment sources (Larsen et al., 1980). The association of such metals as aluminum,
barium, and potassium, correspond to areas of Recent Yukon River sediment deposition.
Sediments along the coast of Seward Peninsula contain a group of associated metals that include iron, calcium,
zinc, copper, and manganese. The relict transgressive sediments of the Chirikov Basin are best represented by
the association of boron and vanadium.
The trace metals also may be used to indicate (1) potential placer deposits, (2) areas with naturally occurring
high concentrations of potentially toxic metals, and (3) environmental changes (Larsen et al., 1980) . Tin,
chromium, zirconium, and cerium are found in minerals that are heavy and stable enough to be mechanically
concentrated. Anomalously high values of these metals may indicate placer as well as lode deposits.
Cerium is classified with a group of chemically similar elements known as lanthanides. These elements usually
occur together and their most common source mineral is monazite (Larsen et al., 1980) . Monazite is relatively
· rare and often concentrated in beach placers. The presence of cerium and other lanthanide elements in the same
samples indicates the presence of monazite. The high values of lanthanide elements occur in the sediments on
the Yukon Delta; in the southeastern, northeastern, and central parts of Norton Sound; and off Cape Nome and
between Cape Rodney and Cape Prince of Wales.
The distribution of chromium, nickel, copper, and zinc in the surface sediments show high concentrations on
the Yukon River D elta and along the southern and eastern coasts of Norton Sound (Sharma, 1979); the content
of these trace metals generally decreases seaward. The concentration ranges of chromium (30-80 ppm), nickel
(20-35 ppm), copper (20-50 ppm), and zinc (20-100 ppm) are similar to concentrations in sediments off other
coastal areas of the world. The distribution of these metals suggests they are derived mainly from the Yukon
River.
Relatively high concentrations of copper (up to about 25 ppm) and zinc (up to 120 ppm) as well as lead (20-30
ppm), arsenic, and antimony also have been noted along the southern coast of the Seward Peninsula (Larsen et
al., 1980); lead (20-30 ppm) is present in the sediments of the Yukon River Delta and southern Norton Sound
in relatively high concentrations. The highest values of copper (700 ppm), zinc (1,000 ppm), and lead (500
ppm) were from beach samples near Bluff close to known terrestrial sources of minerals containing these metals.
Other naturally occuring, potentially toxic metals detected in beach samples near Bluff include arsenic (maximum
3,000 ppm) and antimony (maximum 1,000 ppm). Cadmium was not detected in any of samples reported by
Larsen et al. (1980) (the lower limit of detection was 7 ppm).
Iron and manganese are quite responsive to changing oxidation and reduction environments and often
disassociate from their originating minerals (Larsen et al., 1980). If sediments rich in these elements are
deposited in a reducing environment, such as one rich in organic debris, the iron and manganese are reduced
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and go into solution. When the solution rises, the iron and manganese are precipitated in the oxidizing
environment at the sediment-water interface. (Additional information on trace-metal concentration in the
sediments of the Norton Basin are shown in Table 111-3.)
b. · Gas-Charged Sediments and Craters and Current Scouring: Some of the other
sedimentary features that occur in the Norton Basin Planning Area also may be found in the sale area.
Geological investigations in support of the OCS oil and gas leasing program and in support of other projects have
either been reconnaissance in nature and covered relatively large parts of the planning area or have been more
specific and covered smaller areas with unique features. The sale area is a very small part (less than 1%) of the
planning area. Sedimentary features observed in areas adjacent to the sale area include gas-charged sediments
and craters and current scouring.
Gas-charged sediments underlie parts of the Norton Sound and Chirikov Basin seafloors. The composition
indicates that the gas forms by microbial decomposition of buried organic matter (possibly the Pleistocene
tundra peats) underlying the recent sediments.
Craters have been observed in association with the gas-charged sediments and with buried peaty muds. These
associations suggest that the release of gas from the sediments is the likely cause of the craters. The gas
generated in the peaty muds builds up with time and is trapped relatively close to the surface. When the
sediments are subjected to the fluctuating load of the cyclical storm waves, the gas is vented and the sediment
collapses, forming a surface crater. The craters are found in a 20,000-km2 area of the seafloor in the central and
eastern parts of Norton Sound.
Areas in Norton Sound where broad, shallow depressions have been observed include an area southeast of Nome
in the central part of the Sound. Scour depressions are formed by strong currents eroding the sediments. Some
of these currents may be of limited duration and occur during storms. The presence of ripples indicates that
bottom currents in some of the scour areas are stronger than in other parts of Norton Sound with similarly sized
seafloor sediments. Bottom-current speeds in the scour areas range from 10 to 35 em per second during
nonstorm conditions. The smaller depressions are more or less elliptical in shape with 10- to 30-m diameters,
while the larger depressions are irregularly shaped and 80 to 150 m across; the depressions are usually less than
1m deep.
c.
Faults and Earthguakes: Earthquakes are associated with the displacement of rocks
or partially consolidated sediments along fault surfaces. Seismic studies indicate the presence of many deepseated and near-surface faults in Norton Sound. The maximum magnitude of earthquakes occurring in Norton
Sound over the past several years is 4.2. Two earthquakes with magnitudes of 6.0 and 6.5 have occurred on the
Seward Peninsula within the last 30 years. Many of the faults in Norton Sound lack surface expression suggesting
that movement along the surface may not have occurred in recent times; movement may have taken place
continuously during subsidence of the Norton Basin.
4.
Climate and Meteorology: The climate of the area is primarily influenced by maritime air
from the Pacific Ocean in the summer and by arctic and continental air from the north and east in the winter.
a.
Atmospheric Pressure and Winds: During the summer, the atmospheric pressure
regime of the northern part of the Pacific Ocean to the Arctic Ocean region is more variable than the winter
regime. Low-pressure systems are frequently found overlying the part of the region from the north-eastern
Bering Sea to the eastern Beaufort Sea. From June through August, the winds usually are from a southwesterly
to southeasterly direction. The summertime windspeeds usually range from about 4 to 9 m/sec. Wind velocities
of more than 21 m/sec per second occur less than 10 percent of the time.
During the period from September to May, the atmospheric pressure regime from the northern part of the
Pacific Ocean to the Arctic Ocean is most frequently characterized by low-pressure systems lying over the
southern part of the region and high-pressure systems in the northern part. Although the low-pressure systems
tend to be persistent, when they do move, these systems are often displaced to the south or southwest. Highpressure systems force the air to flow in a spiral fashion toward areas of low pressure and in the winter produce
strong northeasterly winds. Surface winds along the coast of the northeastern Bering Sea and Norton Sound are
most commonly from the northeast from September through May; in the eastern part of Norton Sound, the winds
usually are from the east. The speed of winter time winds usually ranges from 4 to 11m/sec.
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b.
Temperature and Precigitation: Along the coast of the Chirikov Basin and Norton
Sound, the average winter temperature ranges from -24° to -7'C, the average summer temperature from 0° to
10°C, and the extremes from -48° to 30°C. The average annual precipitation, which includes snowfall, ranges
from about 25 to 42 em; snowfall ranges from about 96 to 203 em.
c.
.fQg: Fog may be present in the planning area anytime throughout the year. During
the open period, fog (visibility < 05 nautical miles) occurs about 5 to 30 percent of the time in the lease-sale
area (Brower, Diaz, and Prechtel, 1988).

5.

Physical Oceanography:

a.
Temperature and Salinity: The long-term seasonal, thermal, and saline properties
of the northeastern Bering Sea water reflect the seasonal variations in freshwater runoff, solar radiation, and ice
cover. The surface layer is more affected by these variations than is the underlying water, and this difference
leads to changes in the stratification of the water column. In mid-summer, the surface layer in the Chirikov
Basin is about 10 to 15m thick and in Norton Sound it is about 5 to 10m thick. By July, the mean surface
temperatures for most of the surface water ranges from 6° to 10°C. In Norton Sound the mean surface
temperature ranges from about 10°C in the central part to 16°C in the eastern part. The mean temperature of
the bottom water increases from 2° or 3°C in the western part of the area to about 8°C in the eastern part of
Norton Sound.
In July, the mean salinities of the Chirikov Basin surface water range from about 31 to 32 parts per thousand,

while in the bottom waters they range from 32 to 33 parts per thousand. In Norton Sound, the surface salinities
range from about 30 parts per thousand in the western part to about 20 parts per thousand in the eastern part
to about 16 parts per thousand along the Yukon Delta. The mean salinities of the bottom waters show the same
general trend, but they are several parts per thousand greater.
From fall to early spring, convective cooling affects the water column from the surface to the seafloor and forms
a layer that has nearly the same temperature--about 1.5°C--and salinities which range from 32 to 33 parts per
thousand. The convective cycle also aerates the water and replaces the oxygen that was used in the lower parts
of the water column.
b.
Bering Sea Circulation: The general direction of water movement through the
Bering Sea is northerly. The basic driving force may be related to a difference in the mean sea level elevation,
which is thought to be about 1 m higher in the Pacific Ocean than it is in the Arctic Ocean. Occasionally, the
northward water flow also appears to be driven, at least in part, by winds from the south. The major southerly
flow reversals occur when strong northerly winds develop over the entire no~thern Bering Sea and force enough
water off the northern Bering Shelf so that the sea level through the Bering Strait region slopes down to the
south. The southerly flow of water through the Bering Strait is episodic, but there is some indication that it is
more common in the fall and winter than in the spring and summer.
The Alaska Coastal Water is a major, northerly-flowing water mass that moves parallel to the Alaska coast
through the Bering Sea and Strait and into the Chukchi Sea. Velocities of the Alaska Coastal Water have been
variously reported as having (1) pulses of 50 to 100 em/sec for several days, (2) a net northward flow of 15
em/sec, (3) surface velocities of 20 em/sec in seaward areas, but increasing to 30 to 40 em/sec within 30 km of
the shore, (4) 10 em/sec along the bottom, and (5) up to 180 em/sec in the Bering Strait. Most of the Yukon
River Water is entrained in the Alaska Coastal Water. A branch of the Alaska Coastal Water flows through the
western part of Norton Sound in a counterclockwise direction.
c.
Norton Sound Circulation: Norton Sound is a shallow embayment divided
hydrographically into western and eastern portions by the constriction between Cape Darby and Stuart Island.
The general circulation pattern in Norton sound is cyclonic (counterclockwise) and may be driven, at least in part,
by the northward flow of water through the Bering Sea. Water enters the southern part of the Sound and flows
out along the northern part. The westward flow of water along the south coast of the Seward Peninsula is a
common feature, but it may vary in intensity and extent.
The circulation pattern also extends, with varying intensity, into the eastern part of Norton Sound. Here, the
upper layer is more affected while circulation in the lower layer appears to be, for the most part, sluggish.
During the summer, waters in the eastern part of the Sound show a tendency to become more strongly stratified
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than the western waters.
stratification.

However, severe summer and fall storms are capable of breaking down this

The mean speed of surface currents in the western part of Norton Sound ranges from about 5 to 20 cm./sec; the
maximum velocity is about 50 em/sec. Bottom-current speeds are about 10 to 20 em/sec in the western part of
the Sound and less than 10 em/sec in the eastern part.
d.
Yukon River Discharge: Most of the Yukon River Water is discharged directly into
the Bering Sea from the west side of the Delta. The discharge mixes with the water flowing northwesterly past
the entrance to Norton Sound, but some of this water may enter the southern part of the Sound as part of the
general circulation pattern. A minor amount of river water is discharged directly into the southern part of the
Sound. The discharge of Yukon River water varies seasonally. The lowest discharge rate occur from December
through March. In April, the discharge rate begins to increase rapidly and reaches a maximum in June, but, at
peak discharge, the Yukon River contributes only about 2 percent of the water flowing through the Bering Strait.
From July through November, the discharge rate decreases rapidly.
The waters discharged from the Yukon River are quite turbid. Satellite photographs show bands of turbid water
extending along the western and northern sides of the Delta and across the entrance to Norton Sound. The
concentration of suspended material in the surface water is greatest near the river mouths and decreases seaward.
The suspended matter from the Yukon River enters Norton Sound principally from the southwest and is
transported through the Sound in a counterclockwise manner.
Storm Surges: When deep low-pressure systems move north-east across the Bering
e.
Sea toward Norton Sound, the level of water along the coast rises because of {1) a decrease in atmospheric
·pressure, {2) wind induced mass transport of water toward the shore (wind setup), and (3) an increase in the
height of the surface due to breaking waves (wave setup). These events constitute a storm surge. The
hydrographic factor which contributes most to a storm surge is a broad expanse of open water across which the
winds blow. Thus, the southern and southwestern coast of the Seward Peninsula, the southern coast of St.
Lawrence Island, and the western part of the Yukon Delta are directly susceptible to storm surges. Although
the eastern and southern parts of Norton Sound--including the northern part of the Yukon Delta--are not located
directly at the end of a broad expanse of open water, they are nevertheless affected because of the general rise
in sea level that occurs throughout Norton Sound during a storm surge. Between 1960 and 1981, 19 storm surges
have affected the Norton Sound area (Wise, Comiskey, and Becker, 1981); in some years there were no storm
surges but in other years there have been two.
Storm surges usually occur in late summer or early fall. They cause the water to rise from 1 to 3.5 m above sea
level and flood low-lying coastal areas. Of the 13 reported instances of flooding in Nome, 11 have occurred in
the fall, as have 9 of the 10 reported flooding events at Unalakleet (Wise et al., 1981). The major storm event
that occurred in the Norton Sound area in November 1974 was estimated to be a once-in-30-years occurrence
(Brower et al., 1977). During the storm, maximum sustained winds of about 20m/sec with gusts to 36m/sec
were recorded. Wave heights were estimated to be between 3 and 5 m.
f.
Tides: Throughout much of the Bering Sea continental shelf area, tides are of the
mixed, predominately semidiumal (2 highs and 2 lows per day) type, but in Norton Sound, diurnal (1 high and
1low/day) tides dominate. The average differences in height between mean-higher high water and mean-lower
low water range from about 0.5 m at Nome to about 2 m at Cape Romanof.
6.
Sea Ice: The sea ice of the northern Bering Sea is primarily first-year ice. The main
features of the sea-ice regime are the shorefast ice, the pack-ice zones, and the persistent polynyas (the seaice zones are shown in Fig. ill-4). Shorefast ice forms along most of the shorelines of the Chirikov Basin and
Norton Sound. The pack ice consists largely of floes which usually are transported southward. Polynyas generally
form off the leeward side of east-west-trending coasts and are relatively large open-water areas surrounded by
ice where new ice forms during the winter and early spring. Typically, by the fust of July the sea ice in the
northeastern Bering Sea and Norton Sound has either been transported away or has melted (Wise et al., 1983).
a.
Shorefast-Ice Zone: The shorefast-ice zone consists of ice formed along the shore
or transported landward by winds or currents. Freezeup along the coasts usually occurs in November but might
begin as early as the first part of September or as late as the last part of December.
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FIGURE 111-4.

SEA-ICE ZONATION IN NORTON SOUND.

/A-·-·-·-·~ ~ ~ ~ ~
:·:·:·:

The thickness of undeformed first-year ice is variable, but in Norton Sound it may be about 1.2 m. Thus, along
the shore out to a depth of about a meter or so, the fast ice is attached to the seafloor. However, in places, the
fast ice can extend out to the 20-m isobath. Consequently, most of the fast ice is floating. The seaward edge
of the shorefast ice generally lies between the 10-and 20-m isobaths and is often anchored by the keels of ridges.
The shorefast-ice zone between Sledge Island and Rocky Point may extend from several to about 20 km offshore,
the average distance in February/ March is about 10 km. Thus, the northern part of the sale area lies within
the average fast-ice zone.
(1)
Pileuns and Rideups: The onshore movement of sea ice may also cause the
ice to form pileups in the shallow water or on the beaches or force the ice to ride up over the beaches. A rise
in sea level can lift the fast ice from the seafloor and shore and, when accompanied by strong onshore winds,
may move the fast ice (along with some pack ice) inland. Ice pileups and rideups have been observed along
much of the Norton Sound and adjacent Bering Sea coastlines. Rideups typically may move inland about 10 m.
(2)
Ridges and Rubble Fields: Pack ice moving against the fast ice causes the
ice to deform and generate ridges and rubble fields. The ridges have keels which may extend far enough below
sea level to become grounded on the seafloor. The grounded ridge zone often determines the boundary between
the shorefast ice and the pack ice; this zone has been referred to as the stamukhi zone. This boundary is
gradational and varies geographically, seasonally, and yearly. Flaw leads often occur seaward of the grounded
ridges.
(3)
Ice Gouges: Shoreward of the 30-m isobath, linear depressions have been
cut into the seafloor sediments by the plowing action of keels of drifting ice ridges; the gouges are most dense
in waters 10 to 20 m deep. Typically, the gouges trend parallel to the pack-ice movement, which generally
parallels the bathymetry. Thus, in Norton Sound, the gouges generally trend east to west and in the Chirikov
Basin they generally trend north to south. Gouge-incision depth usually ranges from 0.25 to 0.5 m deep but may
be as deep as 1 m. Ice-gouge widths of 15 to 25 m are most common, but the range is from 5 to 60 m.
The presence of ice gouges indicates an interaction of the moving sea ice with the sediments of the seafloor.
The seafloor in the sale area lies at depths between 20 and 30 m. Thus, the surface sediments in the sale area
may be affected by the keels of moving ice masses.
b.
Pack Ice: The pack ice of the northern Bering Sea and Norton Sound is largely firstyear ice that forms in situ. Under the influence of prevailing winds, the pack ice generally moves away from the
areas where it forms into more open areas where the floes diverge. The southern part of the sale area lies within
the pack-ice zone.
In November, most of Norton Sound is covered by sea ice and the edge of the pack ice in the Chirikov Basin
is moving south. From December or January through mid-April, the pack-ice edge will probably be south of the
Norton Sound Planning Area. The concentration of ice in the northeastern Bering Sea and Norton Sound
appears to be greatest in February when 90 to 100 percent of the area is covered with ice. Although the edge
of the. pack ice remains south of the planning area through May, ice coverage begins to decrease in March-initially in Norton Sound and then throughout the planning area.

Under the influence of predominately northerly winds, the pack ice that forms in the Chirikov Basin usually
moves southward through the Anadyr and Sphanberg Straits. The movement of the pack ice also responds to
changes in meteorological events. Winds from the south may reverse the southerly flow and move the ice
northward. The northerly flow of ice occurs about 14 percent of the time. Also,, easterly winds move the Bering
Sea pack ice westward; the westerly flow of ice takes place about 26 percent of the time.
The seasonal pack of Norton Sound usually moves to the west or southwest in response to winds that are
predominately from the northeast and tends to merge with the Bering Sea ice along a shear zone at the entrance
to the Sound. However, about 30 percent of the time, Bering Sea pack-ice floes are transported into Norton
Sound through an area that lies north of the fast-ice zone off the Yukon Delta. Ice movements into Norton
Sound may occur when the ice in the Bering Sea is moving either north or south. At other times, the pack ice
in Norton Sound circulates in a counterclockwise gyre while the Bering Sea ice flows past the entrance in a
southerly direction. The gyre develops north of the fast-ice zone off the Yukon Delta and acts as a transition
phase between the inbound and outbound flow of ice.
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c.
Polynyas: Because of the dominant north-northeast wind regime, polynyas are found
in the northeastern Bering Sea and in Norton Sound on the leeward side of east-to-west-trending landmasses.
Areas where persistent, relatively large polynyas form are south of St. Lawrence Island, along the south coast
of the Seward Peninsula between Cape Prince of Wales and Cape Nome, and in the northeastern part of Norton
Sound. These polynyas lie seaward of the shorefast-ice zone. New ice forms in the polynyas but is forced out
by the winds which generated the polynya. Thus, parts of the sale area lie within an area where polynyas form.
When the winds shift to south-southwest, polynyas form on the north side of east-to-west-trending shorelines and
close on the south side. The time required for the shift in the polynya location to occur is about 3 days.
d.
Breakup: Breakup, or the disappearance of sea ice from along the coast, is a
relatively brief event. Breakup usually begins about the middle of May but may not take place until the latter
part of June. In April and May, the ice floes begin to move northerly. The dominant northerly winds of winter
are subsiding, allowing the northerly currents to carry the ice northward. As the Bering Sea ice is retreating
northward, the ice in the eastern part of Norton Sound begins to move toward the southwest, leaving open water
behind.
7.
Air Oualit]: The existing onshore air quality adjacent to the Norton Sound sale area is
considered to be relatively pristine, with concentrations of regulated air pollutants that are far less than the
maxima allowed by the National Ambient Air Quality Standards (National standards) and State air-quality
statutes and regulations. These standards are designed to protect human health. Under provisions of the
Prevention of Significant Deterioration Program (PSD) of the Clean Air Act, existing air quality that is superior
to the National standards is protected by additional limitations on nitrogen dioxide, sulfur dioxide, and total
suspended particulate matter. Areas in Alaska are currently designated as PSD Class I or ll. Class I air-quality
designation is the most restrictive and applies to certain National parks, monuments, and wilderness areas. There
are no Class I areas in or near the proposed sale area. The entire adjacent shoreline area is designated Class
ll. The applicable standards and maximum allowable PSD-Class-I, -ll, and -m increments are listed in Table
m-1.
Emissions originate from widely scattered small sources, principally from residences, small village diesel-electric
generators, refuse disposal {dumps), and seasonal activities such as gold mining. The Environmental Protection
Agency (USEPA, 1978) prepared emissions-inventory and ambient air-quality estimates for areas mAlaska with
relatively low populations. These estimates were derived from general emission-factor relationships with the
local economic base and demographic data and indicate compliance with existing air-quality requirements. Since
1978, there has not been any notable increase in emissions sources in the sale area other than from gold dredging
offshore of Nome during 1986 and 1987. However, there is little available air-quality-monitoring information
from the area with which to quantify ambient pollutant concentrations. The State of Alaska (State of Alaska,
DEC, 1987) recently prepared a Preliminary Technical Analysis Document in support of a proposed air-quality
permit for the proposed Red Dog mining project, which is located approximately 300 km north of Norton Sound.
Based primarily on experience and limited information from similar remote sites, the analysis anticipates that
concentrations of most background pollutants will be at or less than the level detectable by air-qualitymonitoring instruments, and that the ambient annual average 1-hour concentration for ozone is approximately
SO micrograms per cubic meter (p.fm3), while the standard is 235 (p./m3).
8.
Water Quality: Aspects of water quality which are of concern are: turbidity, trace-metal
concentrations, oxygen concentrations, and hydrocarbon concentrations. In particular, high background
concentrations of trace metals occur locally in sediments of northwestern Norton Sound, the area surrounding
and including the sale area. Likely existing sources of trace metals and other impurities are river runoff, coastal
erosion, onshore and offshore mining activities, oil and gas activities, past fuel spills, and at least one known gas
seep.
Very high concentrations of most EPA-priority trace metals have also been reported in waters of Northwestern
Norton Sound in recent years (Rusanowski, Gardner, and Jewett, 1987, 1988b; Jewett, Gardner, and Athey, 1989;
and Naidu et al., 1989), but these data are now. considered erroneous, for the reasons discussed in Section
mA.8.b. The most recent {1989) data for water quality, using state-of-the-art sampling and analytical
procedures, indicate that ambient concentrations of trace metals in sale-area waters within northwestern Norton
Sound meet EPA criteria and State standards (Crecelius, Apts, and Lasorsa, 1990).
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Table ill-1
Ambient Air-Quality Standards Relevent
to the OCS Mining Program Norton Sound Lease Sale
(measured in micrograms per cubic meter)

Averaging Time
Criteria
Pollutant11

Annual

Total Suspended
Particulates21
Class 141
Class W1
Class m41

Nitrogen
Dioxide
Class 141
aass ~/
Class ffi41
lnhalable
Particulate
Matter (PM10)81
Lead
Sulfur Dioxide
Class ~1
Class 1141
Class 11141
Reduced Sulfur
Compounds21·121
Sources:

1/

2/
3/
4/

5/

6/

7/
8/
9/

10/
11/

12/

3hr

8hr

150
10
37
75

•
•

*

•

*

6031
53/
1931
3731

Carbon Monoxide

24hr

30 min

1hr

*

*
*

*

*
*

•
*
•

10,000

*

40,000

*

•

*

23SS1

•

10071
2.57/
257/

*

*

*

•

5071

*

*
*

*

•
*
•
*

•
•
•

*

*

•

*

*

•

•

•

1,300

*

*

•

25
512
700

•
•
•

•
•
•
•
•

•

•

*

50

5091

•
•

15010/

1.511/

•

807/
27/

365

1Jj71

407/

91
182

•

*

5

*
*

•

•

•

•

*

•
•
*

State of Alaska, Dept. of Environmental Conservation, 1982, 80 18 AAC 50.010, 18 AAC
50.020; 40 CFR 52.21 ( 43 FR 26388); 40 CPR 50.6 (52 FR 24663); 40 CFR 51.166 (53 FR
40671).

All averaging times may not be exceeded more than once each year, except that annual means may
not be exceeded.
State of Alaska air-quality standard (not National standards).
Annual geometric mean.
Class n standards refer to the Prevention of Significant Deterioration Program. The standards are the
maximum allowable increments in pollutants allowable above previously established baseline
concentrations.
The State ozone standard compares with National standards for photochemical oxidants, which are
measured as ozone.
The 1-hour standard for ozone is based on a statistical rather than a deterministic allowance for an
"expected exceedence" during a year.
·
Annual arithmetic mean.
PM10 is the particulate matter less than 10 micrometers in aerodynamic diameter.
Attained when the expected annual arithmetic mean concentration, as determined in accordance with
40 CFR 50 subpart K, is equal to or less than 50 ug/m3•
Attained when the expected number of days per calendar year with a 24-hour average concentration
above 150 ug/m3, as determined in accordance with 40 CFR 50, subpart K, is equal to or less than 1.
Calendar quarter arithmetic mean.
Measured as sulfur dioxide.

In the discussion of individual parameters, first the existing environment of Norton Basin is described, and then
the environment of northwestern Norton Sound is described--the vicinity of and including the sale area near
Nome.
a.
Suspended-Sediment Load and Turbidity: Turbidity is usually described as either
the amount of dry-weight sediment per volume of waters in terms of the light-scattering ability (nephelometric
turbidity), or in terms of light-blocking ability (Jackson turbidity) of the suspended-sediment load. Each measure
of turbidity is based on different physics and is not comparable with or convertible into units of the others. This
section will discuss turbidity in terms of suspended-sediment loads, generally the most accepted measure in
quantitative oceanographic research, and the measurement unit in which most background Norton Sound data
have been collected.
{1)
Norton Basin: The waters of Norton Basin, particularly waters within Norton
Sound, are more turbid--contain higher sediment loads and are more opaque--than offshore waters elsewhere
in the Alaskan Outer Continental Shelf (OCS). During open water, this greater turbidity is governed by two
separate regimes: a quiescent period and a higher turbidity, stormy period in September through November
(Cacchione and Drake, 1979). The quiescent regime has relatively low levels of suspended sediment, sediment
transport, and sediment caused by tides, mean circulation, and surface waves, but includes the time of peak
Yukon River discharge. Storms cause more than 50 percent of annual resuspension and sediment transport.
Mid-Sound suspended-matter concentration can increase tenfold during storms because of resuspension of
bottom sediments (ECOMAR Marine Consulting, 1983).

Gray whales, as they feed on the bottom, resuspend an estimated 120 million m3 ( =220 million metric tons [t])
of sediment into Norton Basin waters each summer, mostly in the Chirikov Basin (Johnson and Nelson, 1984).
Most of the annual suspended load of the Yukon River, 70 to 90 million t, enters the Norton Basin during the
summer (Sec. ill.A.3). In summer, the surface distribution of suspended matter in much of Norton Sound is
dominated by this discharge (Fig. ill-5). Concentrations of suspende~ matter are highest at the Yukon River
mouth, reaching concentrations of 100 to 154 parts· per million dry weight (ppm), and about 90 percent of
suspended load is moved in a plume to the north and northwest across the mouth of Norton Sound (Feely,
Massoth, and Paulson, 1981; Dean and McRoy, 1988).
However, surface waters in the plume with high (up to 30 ppm dry weight) or moderately high (3-5 ppm dry
weight) turbidity extend less than half of the distance between the Yukon Delta and Nome (Dean and McRoy,
1988). Plumes with low concentrations of Yukon silt occasionally extend further north but result in near-surface
turbidity on the order of only 1 to 5 ppm dry weight. These latter Yukon plumes can extend to within about 10
km of the north shore of Norton Sound where they are blocked by the back and forth cifculation of Bering Sea
water over the coastal trench (see Fig. ill-1) and by nearshore currents inshore of the trench.
Near-bottom concentrations of suspended matter (Fig. ill-6) in Norton Basin tend to be higher than surface
concentrations, suggesting resuspension and/or slower sedimentation of materials through the denser bottom
waters (Feely, Massoth, and Paulson, 1981). Tidal mixing appears to break down water-column stability and
resuspend sediments in bottom waters seaward of the trench. This resuspension causes the local maximum in
suspended-matter concentrations evident southwest of Nome.
(2)
Northwestern Norton Sound: Suspended-sediment concentrations in surface
waters of northernmost Norton Sound are lower than elsewhere in the Sound during quiescent summer periods,
ranging from less than 1 ppm up to 7 ppm (Fig. m-5; Sharma, 1974). There is no east/west trend in suspended
load nor evidence of a turbidity plume from the Snake River. Surface concentrations are highest near the
shoreline as a result of coastal inputs of sediments and tidal and wave resuspension of sediments in very shallow
waters, averaging over 6 ppm within 2 km of shore, and generally less than 3 ppm in the proposed sale area 5
km to 20 km from shore. Offshore of the sale area, suspended-sediment loads occasionally increase in surface
waters during the most northward excursions of the Yukon River plume (Sec. illA8{1)). Suspended-sediment
loads at 1 to 5 ppm dry weight range only slightly higher than background in these northward plume excursions.
The sale area itself is centered over a shallow trench which allows less turbid Bering Sea water to enter and
circulate in northwestern Norton Sound. Thus, the sale area represents a turbidity minimum in western Norton
Sound, having the lowest suspended-load concentrations along a north/south transect from the Yukon River to
Nome. Bottom water concentrations are higher than surface concentrations, ranging between 1 and 17 ppm of
suspended sediments. Higher bottom-water concentrations of 30 ppm occur offshore of the sale area and have
been attributed to resuspension of sediments by locally strong tidal mixing; such high concentrations may
m-11
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occasionally extend northward into the sale area. Suspended-sediment levels during storms would be on the
order of tenfold higher than quiescent values throughout the water column. Such elevated suspendedsediment loads, however, would persist from only a few hours up to 2 or 3 days.
In addition, current gold dredging in State inshore waters in the open-water season has a permitted discharge
rate of 11,000 t of solids per day (Northern Technical Services, 1986), or about 1.2 million t of solids per year.
This mining activity has resulted in a measurable increase in local turbidity over the entire mining season,
particularly in mid-depth and bottom waters, extending beyond 500 m downcurrent from the dredge (see Fig.
5.2-14 in Rusanowski, Gardner, and Jewett, 1988). This increase in turbidity near the dredge is much greater
than that which would occur in the same location from storm resuspension.
b.

Trace Meta]s:

(1)
Norton Basin: Insufficient trace-metal data exist to characterize Norton
Basin waters away from northwestern Norton Sound (Table ill-2). Considerable data, indicating locally elevated
levels of trace metals, exist for surface sediments.

Water Column: Measurements of water-column concentrations over most of Norton Basin are suspect in the
sense that recent advances in sampling and storage technology for trace metals in water were not incorporated
in any sampling program in Norton Sound until June 1989. Improvements in state-of-the-art sampling for trace
metals in water almost invariably lead to lower estimates of trace-metal concentrations. Thirtyfold reductions
in mercury concentrations, for example, have been observed elsewhere when the newer sampling technology is
used (Gill and Fitzgerald, 1985). Improvements in both sampling and analytical metholodogy used in
northwestern Norton Sound studies between 1986 and 1989 have resulted in a several-hundredfold decrease in
reported mercury levels.
Data for only five trace metals (chromium, mercury, lead, zinc, and copper) at only one station have been
identified for the area outside of northwestern Norton Sound. Only the reported values for mercury at 0.06 ppb
and zinc at 17 ppb are elevated above the other, more recently reported values for marine waters. These two
high values are likely artifacts, indicative of sample contamination and of the older technology, rather than of real
concentrations. Over most of Norton Basin, concentrations of trace metals are probably well within Federal
criteria.
One exception is the area within about 10 to 30 km off the Yukon Delta where suspended sediment
concentrations exceed 30 ppm suspended matter (Figs. m-5, ill-6). With 60 ppm dry weight copper in suspended
matter in Norton Sound (Table ID-4), the large suspended-matter loads near the Delta should result in total
copper concentrations in the water that exceed the EPA acute criterion of 2.9 ppb copper.
Sediments: Trace-metal concentrations have been relatively well studied in bottom sediments in Norton Basin
(Table ID-3). Natural, background concentrations of cadmium range atypically high; some Basin sediments
could be classified as heavily polluted with cadmium under a classification scheme developed and formerly used
by the Environmental Protection Agency (EPA), Region V. (The EPA, Region X--the local EPA Region-has never used this classification and EPA in general no longer uses total sediment concentrations to evaluate
sediment pollution or toxicity, but, instead, uses weak-extract concentrations--elutriate and EP-toxicity tests
[see Sec. IV.B.2]). The situation is more nebulous for chromium, ranging into the heavily polluted classification,
and for zinc, copper, and nickel which range into the polluted classification. For these latter metals, the EPA
classification would describe some typical coastal ocean concentrations as polluted. On the other hand, the
concentrations that were considered by EPA to represent heavy pollution are also similar in magnitude to soil
concentrations causing documented, hazardous contamination of food crops and terrestrial food chains (Kloke,
Sauerbeck, and Vetter, 1984). In any case, the EPA classification should be considered to highlight high
concentration rather than demonstrate anthropogenic contamination.
The Seward Peninsula and St. Lawrence Island are highly mineralized, resulting in potentially high local
concentrations of many trace metals in Norton Basin sediments. Along the southern coast of the Seward
Peninsula, the highest values for arsenic (3,000 ppm), copper (700 ppm), zinc (1,000 ppm), and lead (500 ppm)
are reported from modem beaches near Bluff in northwestern Norton Sound (Larsen et al., 1980; Nelson et al.,
197~. ~e ~ copper, lead, and zinc valu~ extend 20 km offshore. The overall mercury average for Norton
Basm sediment JS only 0.03 ppm. Most of this mercury was thought to be present as the heavy mineral cinnabar;
however, a recent EPA study looked for but did not detect any cinnabar in soil and sediments with similar
mercury levels near Nome (USEPA, 1987b). Bioavailability of this mercury is discussed in Sec. IV.B.2.6. At
ID-12

Table ill-2
Trace-Metal Concentrations in Norton Basin Waters
(parts per billion)

Arsenic
Snake River Estuary

3.9

Northwestern Norton Sound21

0.8

Remainder of
Norton Basin31

Chromium
__1/

0.9

Mercury

Lead

0.004

0.4

0.001

Zinc

Cadmium

Copper

Nickel

2.8

0.02

1.0

1.7

0.1

<0.65

0.06

1.0

1.7

0.0641

0.2

17

0.2

Southeastern Alaska

1.1

0.0004

0.1

1.0

0.1

0.6

0.6

PugetSound

1.7

0.001

0.1

1.0

0.1

0.5

0.5

Typical Worldwide
Marine Total51

26/

0.3

o.oof'

0.01

1

0.04

0.3

0.3

0.025

5.6

86

9.3

NONE

8.3

95

43

2.9

75

EPA Marine Criteria81
Chronic

369/

5010/

Acute

6991

1,110101

2.1

140

Sources: Hood, 1989; Crecelius, Apts, and Lasorsa, 1990.
1/ Dashes denote no data.
2/ At least 2,000 m from Bima, most samples from sale area.
3/ One station in southwestern Norton Basin; Burrell, 1978; U.S.S.R. State Committee on Hydrometeorology and
Environmental Control and USDOI, FWS, 1982.
4/ Single underlining denotes values that exceed EPA chronic criteria.
5/ Bernhard and Andreae (1984).
6/ Burton and Statham (1982) in Langston (1990). .
7/ Gill and Fitzgerald (1985).
8/ RecoverableJ USEPA (1986a); Federal Register (1986, 1987).
9/ As Arsenic+ •
101 As Chromium+6.

Table III-3
Trace-Metal Concentrations In Norton Basin Sediments
(parts per million dry weight)''

Snake River

Estua~

Arsenic

Chromium

Mercury

Lead

22-160
--=-

10-ll

<0.1-0.44

7-28

<0.002-0.41

o.s-s

3-400

0.01-.!2

2.5-60

2.9-17.1

<0.2-38

<0.02-4.2

<0.2-5.3

Zinc

__,,

Cadmium

Copper

Nickel

-

<2.6-,2

<0.01-0.15

Northwestern Norton Sound''
Total51

2.7-.M.e,

4-101
-==-

Strong Reducing
Acid Extractable''

o.s-y

<0.2-2.7

Weak Acid
Extractable''

-

5.1

0.6

1.4

20-!!,!!

3-~

7-.2,2

2.5-9.1

0.3-2.2

1.8-4.3

Remainder of
Norton Basin
10-~

Total''

<0.01-0.2311

7-~

Weak Acid
Extractable 111
Average Total,
World Coastal
Oceans 121

10-100

0.01-0.07 131

2-20

5-~

<1

<40

<90

<25

<20

40-60

90-200

25-50

20-50

>60

>200

>50

>50

~

0.2-3.0

16-47

Pollution Classification'''
Nonpolluted

<3

<25

Moderately
Polluted

3-8

25-75

Heavily
Polluted

>8

>75

1/

.,
21

3/
I/

.,
6/
1/

!I/
10/

U/

U/

..,
l2/

>1

>6

Single underlining denotes values which could be classified as moderately polluted and double underlining
denotes values which could be classified as heavily polluted.
Surface sediments only (0 to s2 feet): USDOD; COE, 1990.
Dashes denote no data or standard •
Including proposed sale area.
Sharma, 1974; Nelson et al., 1975; Robertson and Abel, 1979; Larsen et al., 1980; Northern Technical Services,
1985, 1986a: Rusanowski, Gardner, and Jewett, 1988; Jewett, Gardner, and Athey, 1989; Naidu et al., 1989;
USDOD, COE, 1989; Crecelius, Apts, and Lasorsa, 1990. Locally, higher anomalies of arsenic (3,000 ppm),
mercury (1.3 ppm), lead (500 ppm), zinc (1,000 ppm), copper (700 ppm) and nickel are present nearshore (Larsen
et al., 1980).
Naidu et al., 1989.
One sample (Burrell et al., 1981) •
Sharma, 1979; Larsen et al., 1980; Robertson and Abel, 1979. Locally, higher anomalies of chromium (1,000 ppm)
and mercury (0.96 ppm), and also zinc, copper, and nickel are present (Larsen et al., 1980; Nelson et al.,
1975).
Nelson et al., 1975.
Sharma, 1974.
Burrell et al., 1981.
Sale 87 FEIS (USDOI, MMS, 1984b).
Central Bering Shelf and Chukchi Sea (Nelson et al., 1975) •
Former standard used by EPA Region V (Engler, 1980); see text.

Table ill-4
Trace-Metal Concentrations in Norton Basin
Suspended Sediments
(parts per million dry weight)11
Chromium

Mercury

Alakanuk

147

__2/

Pilot Station

48

49-142

24-148

Estuary,
surface

120

180

60

59

Eastern

170

240

61

54

Central

55-14031

220

60

58

90

170

40

30

Lead

Zinc

Cadmium

Copper

Nickel

320

109

Yukon River

Norton Sound

Norton Basin
Western

Sources: As indicated in footnotes 1 and 3.
1
'

Feely, Massoth, and Paulson, 1981.
Dashes denote no data.
31 ECOMAR Marine Consulting, 1983. Sampled during high winds, up to 40 km/hr.
21

least mercury and gold are concentrated in relict gravels in Norton Basin (see Nelson et al., 1972, 1975; Nelson
and Hopkins, 19'n; Sec. m.A.3). Tin concentrations of the order of 10 ppm are found off Cape Prince of Wales
(Nelson, 1971). Local concentrations of tin up to 20,000 ppm occur very close to shore in State waters off of
Cape Prince of Wales.
Sumended Sediments: Data for suspended sediments in the water column exist for only four metals: chromium,
zinc, copper, and nickel (Table ill-4). The suspended sediments are enriched relative to bottom sediments for
all four metals. Feely, Massoth, and Paulson (1981) concluded that chromium, copper, and nickel, but not zinc,
in the suspended sediments of Norton Sound are primarily associated with inorganic clay minerals derived from
the Yukon River and resuspended sediments. The particulate copper concentrations in Norton Sound waters
offshore of the Yukon Delta exceed the EPA acute criterion of 2.9 ppb copper when converted to units of the
criterion.
The enrichnlent of copper and these other metals in the suspended sediments, relative to their concentration
in bottom sediments, suggests that metals are concentrated in the finer sized sediments. This enrichment in
waterborne metals is in contrast to the situation in bottom sediments where the deposition of Yukon River
sediments appears to dilute background trace-metal concentrations.
(2)

Northwestern Norton Sound:

Water Column: Water-column data for seven trace metals were collected in June and September 1989 for the
sale area and inshore waters using state-of-the-art sampling and analytical procedures (Table m-2). These new
data, unlike earlier data collected with lesser methods that were not state-of-the-art, indicate that ambient
concentrations of arsenic, mercury, lead, zinc, cadmium, copper, and nickel in the sale area and most inshore
· waters are below EPA criteria. The concentrations of copper and nickel are high when compared with
measurements from other waters. Most of the mercury, cadimum, copper, and nickel is in dissolved form, and
most of the lead is particulate. Data are not yet available to characterize arsenic, chromium, or zinc partitioning
between dissolved and particulate phases. Unpublished WestGold d~ta for June and July 1989, indicate that
chromium concentrations both upcurrent and downcurrent of the Bima inshore State waters are below EPA
criteria and State standards.
Measurements made for MMS downcurrent of the Bima on three dates in 1989 indicate local exceedance of the
EPA acute criterion for copper at 100. meters downcurrent of the dredge, and suggest local exceedance of EPA
chronic criteria for lead and nickel downcurrent of the dredge (Crecelius, Apts, and Lasorsa, 1990).
Sediments: In the sediments, concentrations of chromium, zinc, cadmium, copper, nickel, and probably arsenic
and lead range higher in northwestern Norton Sound than elsewhere in Norton Basin. Based on metal content,
any sale area sediments with metal content in the upper concentration range could be classified as heavily
contaminated with regard to arsenic, chromium, lead, zinc, cadmium, copper, and nickel. In particular,
concentrations of arsenic and cadmium appear to range exceptionally high.
Roughly 10 percent of the over 200 sediment samples taken by Nelson et a1. (1975) in Norton Basin exceeded
0.10 ppm mercury, particularly those collected along the southern coast of the Seward Peninsula (Fig. W-6a).
Some of this mercury may be mineralized; cinnibar is present on the Seward Peninsula (Moffit, 1906; Brooks,
1908, 1914, 1921; Cathcart, 1922; Nelson et al., 1975; Larsen et al., 1980). However, locally near Nome, some
metallic mercury has been derived from losses during onshore gold mining and processing. In the estuary of
the Snake River, which has been subject to such mining and processing activities, mercury concentrations are
relatively high, with three of six surface-sediment samples reaching at least 0.29 ppm mercury (USDOD, COE,
1990). Mercury was used in amalgamation in almost all gold-placer mining at least into the 1930's (Gardner and
Johnson, 1934). Mercury use continued in the Nome mining district (including the Snake River watershed) into
1985 (USEPA, 1987a). Gold production from onshore-beach strandlines in the Nome mining district from 1898
to 1987 was 3,449,000 troy ounces (State of Alaska, Office of the Governor, 1989). In addition, placer gold
produced from the Solomon-Bluff District immediately onshore of the· eastern lease blocks totaled 325,560 troy
ounces. Total strand-line production between the two districts totaled 3,774,560 troy ounces of gold. Historically,
using the mercury amalgamation process, the amount of mercury lost was equal in weight to the amount of gold
recovered (Wise, 1966; McCredie, 1983).
Based on this relationship, on the order of 120 metric tons of mercury may have been discharged to the soils,
sediments, and tailing piles in the Nome mining district since 1898. Metallic mercury, in fact, could still be
panned from Nome beaches at least 7 decades after discharge (Nelson et al., 1975).
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Distribution of Mercury (ppm) in Surface Sediments (0-1 0 em) in Northwestern Norton Sound

The marine sediments offshore of Nome, also contain high gold concentrations; the richest part of one such
deposit averaged 920 parts per billion (ppb) gold (Nelson and Hopkins, 1972). Modem beaches near Bluff are
very high in arsenic, mercury, lead, zinc, copper, and antimony (Larsen et al., 1980).
Gold, tin, antimony, arsenic, chromium, lead, and mercury are concentrated in the heavy-mineral fraction of the
sediments by the same depositional and erosional processes in Norton Sound, and, therefore, higher
concentrations of gold should be accompanied by higher concentrations of these elements (see Sec. ill.A.3;
Cathcart, 1922; Fleischer, 1970; McCarthy et al., 1970; Sharma, 1974; Green, Bundtzen, and Hansen, 1988; Nelson
et al., 1975, 19'n; Jewett et al., 1990). Past mining activities in and around the Snake River are the suspected
source of high arsenic concentrations (150 ppm) in surface sediments (0 to~ 2 feet) in the turning basin of the
Snake River estuary (USDOD, COB, 1990). Offshore, an association between mercury and gold has been
obvious in the Bima monitoring data. Reported mercury concentrations in sediments being mined for gold
(Rusanowski, Gardner, and Jewett, 1988) are severalfold higher than anticipated on the basis of mercury
concentrations measured earlier in sediments collected without regard to gold' content in pre-mine sampling
(Northern Technical Services, 1985). Concentrations of copper, cadmium, and zinc, on the other hand, are
associated with clay and organic carbon rather than with the heavy-mineral component of the sediment in Norton
Sound (Sharma, 1974); concentrations of these metals would not be expected to covary with gold concentrations.
It is not clear how well the behavior of metallic mercury would mimic that of mineralized mercury because of
metallic mercury's recent (in a geologic context) addition to the environment.
In suspended sediments within the water column, concentrations of three of the four metals studied, copper,
nickel, and chromium, do not appear to vary significantly across Norton Sound. Factors controlling these three
metals would be the same as those controlling for Norton Basin as a whole, as discussed in Section m.A.8.b(1).

Concentrations of zinc in suspended sediments in northern Norton Sound, however, are higher than elsewhere
in the Sound (Feely, Massoth, and Paulson, 1981). The high zinc values have been attributed to remineralization
(= solubilization) of zinc in the sediments with subsequent release of the zinc into the water column. This zinc
is then coprecipitated or adsorbed onto the finer particulates in the water column. Chemical partitioning of
samples with high zinc values in experiments indicated that the bulk of zinc in the suspended sediments is weakly
bound, and, therefore should be considered biologically available. Because the zinc is concentrated on the finer
particulates, the zinc would also tend to remain in suspension, with concentrations on a per-dry-weight basis
increasing as less-enriched, coarser particulates settled.
c.

OX)'gen:

(1)
Norton Basin: Cold-climate waters such as those in Norton Basin generally
contain more oxygen than warmer climate waters because of the greater solubility of oxygen in colder water.
Norton Sound stratification breaks down in the fall as surface waters cool, and convective mixing from fall to
early spring aerates the bottom waters and replenishes its oxygen content (Sec. ill.A.S). In addition, the colder
water temperatures limit decomposition and consequent oxygen demand throughout the water column in winter,
and also in the deeper, and still cold, bottom waters in summer. Concentrations of oxygen in temperate oceans
of the world range up to 5 milliliters (ml) dissolved oxygen per liter, while northern oceans range around 6 to
7 m1 oxygen per liter (Home, 1969).
(2)
Northwestern Norton Sound: Oxygen concentrations are high both in surface
and bottom waters. Oxygen concentrations of almost 9 ml per liter persist even in the bottom waters in summer
(Hood et al., 1974)--concentrations that are about 20-percent higher than those that occur elsewhere in northern
oceans.
d.

Hydrocarbons:

(1)
Norton Basin: Outer Continental Shelf Environmental Assessment Program
(OCSEAP) investigators have analyzed the sediments of Norton Basin for total carbon, organic carbon, aliphatic
hydrocarbons, aromatic hydrocarbons, and pelagic tars. The data indicate that Norton Basin has not been
subject to measurable hydrocarbon pollution.
There is no evidence of petroleum hydrocarbons in the water column of Norton Basin. Background hydrocarbon
concentrations in the water averaged 0.7 ppb (Shaw, 1977). Shaw also made 13 tows of 740 m2 each to collect
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floating tar in Norton Basin in 1976 (Shaw, 1981). No tar was found in any sample. A gas seep has been located
in central Norton Sound, south of Nome. The seep is primarily composed of thermogenic carbon dioxide with
lesser quantities of thermogenic natural gas (Kvenvolden et al, 1981). Concentrations of dissolved hydrocarbon
gases in near-bottom waters--where highest concentrations should occur--are on the order of 0.14 to 1.4 ppb by
weight (Cline, Feely, and Young, 1978). The larger value is the result of strong thermal stratification at the time
of sampling. About 99 percent of the hydrocarbon gas is methane, indicative of natural, and not pollutant, origin.
Organic carbon in the sediment is mostly terrestrial in origin, having been carried into the Basin by the Yukon
River (Verkatesan et al., 1981). Only 0.02 to 0.5 percent of the organic carbon is hydrocarbon. Aliphatic
hydrocarbons average 5.9 ppm of sediment dry weight and aromatic hydrocarbons only 2.7 ppm (OCSEAP data,
National Ocean Data Center (NODC]/NOAA data bank). Such concentrations are the typical levels found in
unpolluted marine or freshwater sediments. Even samples taken near a thermogenic gas seep in Norton Sound
appeared to be uncontaminated (Verkatesan et al., 1981).
(2)
Northwestern Norton Sound:
Water concentrations of petroleum
hydrocarbons have not been analyzed within northwestern Norton Sound, but are likely low and similar to the
0.7 ppb found in other Norton Basin waters. However, minor fuel spills near Nome (such as the 1977 spill of
140 bbl of diesel [one-third recovered] from an onshore tank onto the shoreline and into the Snake River [Allen,
1978]), and any residue of a major underground fuel leak in Nome that was cleaned up in 1985 could contribute
to local hydrocarbon concentrations near Nome and in the sale area. A plume of dissolved ethane in bottom
waters (0.003 ppb, tenfold background) extends from the gas seep 40 km south of Nome through the portion of
northwestern Norton Sound containing the sale area; however, ethane and higher-molecular-weight gases
contribute negligibly to the total content of dissolved hydrocarbon gases ·in area waters (Cline and Holmes, 1978).
The overall concentration of dissolved hydrocarbon gases in near-bottom waters--where highest concentrations
should occur--are on the order of 0.3 to 0.4 ppb by weight, and are almost entirely methane in the sale area and
other portions of northwestern Norton Sound.
On the basis of three stations, aliphatic hydrocarbons averaged 63 ppm of sediment dry weight and aromatic
hydrocarbons averaged 3.6 ppm of sediment dry weight (OCSEAP data, NODC/NOAA data bank). Both
averages for northwestern Norton Sound are greater than the basin-wide averages, and both result from the
relatively high hydrocarbon content (9.6 ppm total aliphatic hydrocarbons and 7.5 ppm total aromatic
hydrocarbons) of the single sediment sample offshore of Nome and within the sale area. Even these latter
values, however, fall within the range typical for unpolluted sediments.
Within the Snake River estuary, the several fuel spills that have occurred over the last few years have affected
sediment hydrocarbon concentrations (USDOD, COB, 1990). Aliphatic hydrocarbons averaged 12 ppm in three
sediment samples and diesel was detected at more than 1 ppm (34 ppm) in one of five surface samples (0-2 ft;
USDOD, COB, 1990). These concentrations are too low to make the estuary a significant source of
hydrocarbons to the marine environment
The apparent absence of significant petroleum contamination in water and sediment is substantiated by the
measured rates of petroleum-related bacterial activity in sediment and water samples from the sale area and
other parts of northwestern Norton Sound (and Norton Basin) and also indicate a lack of exposure to petroleum
pollution (Haines and Atlas, 1983).

B.

Biolo&ical Resources

1.
Marine Plants and Invertebrates Oncludlng Red King Crab): In this section, the pertinent
information on marine plants and invertebrates in pelagic and benthic communities is summarized.
a.
Pelagic Community: This section concerns the pelagic community and concentrates
on planktonic organisms living in the water column; pelagic fishes are discussed Section III.B.2, Fishes.
Planktonic organisms are those organisms occurring in the water column that are subject to the vagaries of the
water's movements; they are unable to swim very effectively against currents. Two basic groups comprise the
plankton: (1) phytoplankton, the primary producers or plants of the plankton, and (2) zooplankton, the animal
component of the plankton.
Phytoplankton: Primary productivity measured near Nome in July 1973 ranged from 238 to 498 milligrams of
carbon per square meter per day (mg of carbon/m2/day), comparing favorably with average summer estimates
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for the southeastern Bering Sea (Goering, 1972). Annual values, however, could be expected to be relatively
lower for Norton Sound due to the shorter ice-free period (Redburn, 1976).
The transfer of the- organic matter produced at the ice edge, under the ice, or in open-water phytoplankton
blooms to primary consumers or higher trophic levels depends on the structure of the grazing community within
the water column. Where phytoplankton are efficiently grazed, there is little direct transfer of carbon from the
primary producers to the benthos (those animals living in association with the bottom). With changes in
zooplankton composition across Norton Basin, the extent to which phytoplankton are efficiently grazed may
vary, thus affecting the input of carbon to the benthos.
ZoOJ?lankton: The zooplankton assemblages found in the proposed lease area can be termed: the middleshelf/coastal assemblage and the nearshore assemblage, based on the distribution of zooplankton species (see
Fig. m-B-2 in the Sale 100 FEIS [USDOI, MMS, 1985a] for distribution and species composition of these
assemblages). Some detailed information on the abundance of the ·nearshore assemblage can be found in
Neimark (1979).
These distribution patterns are basically known from summer observations; there also may be species shifts
seasonally. For example, Neimark (1979) found Acartia clausi to be the predominant zooplankter in the
nearshore region of Norton Sound. As he sampled further offshore, the predominance of A. clausi diminished,
and A. longiremis increased in abundance. A. longiremis is typically a more oceanic species with a more
northerly, cold-water distribution (Brodskii, 1964). Neimark (1979) postulates that during autumn, A. longiremis
might succeed A. ~ in the nearshore regions in response to seasonal changes in the environment. In
general, nearshore regions of Norton Sound evince a lower species diversity, presumably because fewer species
can tolerate the wide-ranging salinities and temperatures.
The differences in zooplankton in the various regions (nearshore, mid-shelf, and oceanic/outer shelf) are .
reflected in general differences in body size and life history. In the nearshore and inner Norton Sound regions,
the zooplankton is dominated by small-bodied copepods (e.g., Acartia spp. and Eur,yt:emora spp., approximately
1 mm long). In the offshore, more pelagic environments, larger zooplankton like Calanus spp. (2-8 mm long)
are abundant (Cooney, 1977).
In the middle and inner coastal shelf regions, smaller herbivorous and omnivorous copepods predominate.

These zooplankton overwinter as adults and must first feed before reproducing. Generation time for these
copepods in the cold (usually less than 1o C) shelf water of the early spring is 1 to 2 months. This results in a
lag period between the initiation of the bloom and an increased abundance of grazers. Peak densities of grazers
are reached after the end of the spring bloom. Also, the small copepods skew the grazing pressure to the smaller
plant cells in the primary producer group. The larger cells and active chain formers then "bloom• under relaxed
grazing stress (Alexander and Cooney, 1979; Goering and Iverson, 1981). As the season progresses, vertical
mixing of the water column by storms and tidal exchange increases nutrient recycling and prolan~ the bloom
(Cooney, 1981). The mean-consumption rate of phytoplankton is about 200 mg of carbon/m /day in the
southeastern Bering Sea (Lewbe~ 1983). Cooney (1981) calculates the grazing efficiency for the middle and inner
shelves to be 2 percent and 3 percent; respectively. As a consequence, over three times as much phytoplankton
remains ungrazed in the midshelf region as in the outer shelf (Dagg et al., 1980). Sinking of the ungrazed
phytoplankton provides a large carbon source for the benthos. The presence of a rich stock of benthic
invertebrates (Johnson, 1953, as cited by Redburn, 1976) in Norton Sound is suggested by the high abundance
of the pelagic larvae of echinoderms, mollusks, and annelids present during July and August.
b.

Benthic Communities:

Invertebrates (Subtidal Communities): The marine benthos within Norton Sound tends to reflect overlying
water-mass-transport and productivity regimes. In the more sluggishly rotating eastern section of Norton Sound,
large amounts of detrital organic carbon from the Yukon River and o~er sources accumulate, and soft organic
sediments rich with microbial populations are found. Deposit feeders (e.g., polychaete worms, small clams,
cockles) and associated predators (large snails, crabs, and bottomfishes) are common in this area.
The western section of inner Norton Sound (still east of the boundary zone) is also a depositional environment,
but sediments here are resuspended and redistributed by more vigorous currents. Species present are
characteristic of unstable depositional environments (e.g., the polychaete worm, Pectinaria; the sand dollar,
Echinarachnius; the clam, Yoldia; Menzel and Wright, 1982).
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Collectively, the invertebrate epibenthos (organisms living on the surface of the bottom) in the Norton Basin
is dominated by echinoderms. This group comprises 80 percent of the invertebrate biomass (Jewett and Feder,
1981) and over 60 percent of the combined invertebrate and demersal (living close to or associated with the
bottom) fish biomass (Wolotira et al., 1977). Starfish are the primary group of echinoderms present. A5terias
amurensis dominates this group, making up 51.9 percent of the total invertebrate biomass in the Norton Basin
(Jewett and Feder, 1981). Other relatively abundant echinoderms include the starfish Asterias rathbuni
Evasterias echinosoma (largest catch was southwest of Nome), Lethasterias nanimensis (greatest density 80 km
southwest of Nome), and Leptasterias.l!Q!m:is acervata; the green sea urchin, Strongylocentrotus droebachiensis;
and the basket star, Gorgonocephalus ,go1. In the Norton Basin, the starfish A. amurensis feeds primarily on
the green , sea urchin,~- droebachiensis, and the sand dollar, Echinarachnius parma, while L. polaris acervata
feeds on E. parma. the bivalves Cyclocardia spp. and Serripes spp., and barnacles. The starfish, E. echinosoma
feeds also on Serripes groenlandicus, the Greenland cockle (Feder and Jewett, 1981).
Although echinoderms dominate biomass estimates, the most species-rich group is the mollusks, contn"buting
76 of the 211 species in 13 phyla sampled in Norton Basin by Jewett and Feder {1981). Mollusks account for
5.1 percent of the biomass in Norton Basin, and gastropod mollusks are the most abundant invertebrates of
potential economic importance in the region (Wolotira, 1980). The whelk, Neptunea heros, is the dominant
mollusk both in biomass and abundance (Wolotira, 1980). In Norton Basin, this species accounts for 75 percent
of the region's snail biomass and is estimated to have a population of 56 million snails (Wolotira, Sample, and
Morin, 1977). Neptunea heros has centers of distribution in two areas of Norton Basin: (1) nearshore, west
of Golovnin Bay and (2) somewhat offshore and east of St. Lawrence Island (Wolotira, 1980). This species has
potential for a commercial fishery, as it is abundant, and its average size (4" shell) and weight (0.25 lb) are
similar to snails commercially harvested by Japan in the eastern Bering Sea (Wolotira, 1980).
Arthropods contribute 8.4 percent of the biomass and 52 species to ~e invertebrate benthos of Norton Basin
(Jewett and Feder, 1981). The red king crab is the most important component of the arthropod biomass (Jewett
and Feder, 1981). Two species of king crab are found in the Norton Basin, differing in their distributions and
abundances. The red king crab is found in the more central and eastern parts of the Basin generally between
166o or 167oW.longitude and 163oW.longitude (Figs. ill-7, lli-8, and ill-9). Results of seven crab pot surveys
conducted between 1976 and 1982 indicated that red king crab were concentrated in a 111-km2 area to the
southeast of Sledge Island (Powell, Peterson, and Schwartz, 1983). Results of commercial fishing activities also
substantiate this distn"bution (ADF&G, 1986). Of particular note is the extremely high concentration of legal
male red king crabs south of Cape Nome, at a station just outside of the lease area (Fig. m-9). The population
in 1976 was.estimated at 5 million individuals with a biomass of approximately 3,500 t (Wolotira, Sample, and
Morin, 1977). Estimates of the population size of legal male crabs are shown in Table m-5.
According to ADF&G (1984a):
'The Norton Sound king crab population in 1976 was largely composed of recruit and prerecruit
crab. Crab abundance reached its peak in 1978 when it is estimated there were 11 million pounds
of legal male crab. From 1979 to 1982 the population experienced very low recruitment and the
fishery was almost entirely supported by older postrecruit crab. This is apparent from the average
weights of the commercial catch, which have increased from 2.7 to 3.7 pounds. As a result of
fishing and natural mortality the abundance of legal crab dropped to an estimated 1.3 million
pounds in 1982. Increased abundance of sublegal crab in both the National Marine FISheries
Service (NMFS) and the Alaska Department of Fish and Game (ADFG) 1982 research surveys
indicated that improved recruitment should result in a moderate increase in the abundance of
legal crab."
The blue king crab is found in the more western areas of Norton Basin (see Fig. m-B-6 in the Sale 100 FEIS;
USDOI, MMS, 1985a), and it may be found in the westernmost part of the lease area near Sledge Island
(Wolotira, Sample, and Morin, 1977).
Several life-history characteristics of both species' populations in Norton Basin differ from populations in other
shelf regions of Alaska. Both species appear to have much slower growth rates in Norton Basin (Wolotira,
1980), and females mature at sizes 30-percent smaller than other populations in the southern Bering Sea (Otto,
Macintosh, and Fukuyama, 1979). The maximum size of king crabs in this region also seems smaller than in
other. areas: 99 percent of the crabs collected in the 1976 demersal (bottom) survey were smaller than the
minimum sizes associated with commercial fiSheries in other regions (Wolotira, 1980). Based on the sizem-11
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Table ID-S
Commercial Harvest of Red King Crabs in
Norton Sound, Summer Fishery, 1977-1 ~86

Year
1976 2141
1977 51
1978 51
1979 41
1980
1981
1982
1983
1984
1985
1986 61
,,

21
3
'

41
5
'
6

1

Legal Male
Pop. Est. 11

Commercial
Harvest 21

Number of
Vessels

8.1
10.0
11.0
5.4
6.6
4.7
1.3
2.1
2.7
2.4
2.8

N.A.
0.52
2.09
2.93
1.19
1.38
0.23
0.37
0.39
0.43
0.33

N.A.
7
8
34
9
36
11
23
8
6
9

Population estimate prior to fishery in given year in millions of pounds.
No commercial fishery in 1976.
Millions of pounds.
Population estimate derived by National Marine Fisheries Service.
Population estimate derived from catch per pot from commercial fishery.
ADF&G, 1987.

/

Crab/
Pot
N.A.
36
64
28
29
11
6
12
14
11
10

Avg.
Wt.
N.A.
2.7
3.0
3.0
3.6
3.7
3.6
2.8
2.8
2.9
3.2

Exvessel
Price
N.A.
0.75
0.95
0.75
0.75
0.85
2.00
1.50
1.02
1.00
1.50

Fishery Value
Millions$
N.A.
0.229
1.897
1.878
0.890
1.172
0.405
0.537
0.395
0.427
0.491

maturity differences observed, Wolotira (1980) suggests that the Norton Basin stocks of red and blue king crab
may be independent from stocks inhabiting other regions of Alaska.
Red king crabs in Norton Sound spend their entire lives in shallow water (less than 36 m), probably due to the
absence of deeper water in which to migrate (Powell et al., 1983). This is unlike king crabs in more southerly
parts of Alaska that migrate in spring into shallow water to molt, mate, and spawn, and then in the fall, migrate
into deeper waters to feed (Lewbel, 1983, citing Powell and Nickerson, 1965a, 1965b; Powell, 1969). There
are seasonal movements of at least the adult male red king crabs. Crabs are found in the winter right up
against the beach (Len Schwarz, 1985, oral comm.), but in the summer, males move seaward in a southwesterly
direction and presumably return northeastwardly in the fall (Powell et al., 1983). Since many tagged crabs have
been picked up during the commercial fiShery, there may be a bias in our knowledge of movements based on
the areas that are open to fishing.
Female crabs may carry up to 200,000 eggs in their brood pouch for a year. After the larvae hatch, they pass
through four molts in the plankton and then settle as juveniles (Lewbe~ 1983). At least in some regions, king
crabs mature after 4 or 5 years (Gusey, 1979). Juvenile red king crabs in Norton Sound appear to have a fairly
similar distribution to the adults, with areas of higher abundance somewhat south of Nome (Powell et al.,
1983).
Diets of adult red king crabs in northern Norton Sound have been examined in offshore and inshore areas
(Feder and Jewett, 1978, 1981; Rusanowski, Gardner, and Jewett, 1988) and the results of the various studies
are compared by Rusanowski, Gardner, and Jewett (1988). The diet information suggests that red king crabs
are opportunistic, generalized feeders; the most frequently consumed prey items varied in rank order of
occurrence in each of the studies, with the exception of fishes, which had the highest frequency of occurrence
in both 1986 and 1987. Frequently eaten prey include: fishes, bivalves, brittle stars, crabs and other crustaceans,
polychaete worms, sand dollars, hydroids, sea urchins, and gastropods (snails). Postlarval crabs in the Kodiak
region feed on small epibenthic organisms settling out from the water column ( eg., diatoms, copepods, ostracods,
etc.) and detrital material (Jewett and Feder, 1982).
In Norton Sound there are both commercial and subsistence fisheries for red king crab. The commercial king
crab fishery (based mainly on red king crabs) in Norton Sound was started in 1977. Areas of most intense
fishing pressure are in the northern portion of the Sound-particularly the region from Cape Rodney to Rocky
Point and extending south to 63°N. latitude. The region 25 km south of Cape Nome is also an area where king
crab and many other epifaunal species (sea stars, urchins, shrimp, two species of hermit crabs, the crab .l:IIM,
and gastropods) occur in high abundance (Jewett and Feder, 1981). Subsistence fishing for king crabs occurs
near most Norton Sound communities during the winter (ADF&G, 1984a).

Another arthropod species, the tanner crab (Chionoecetes opiliq), was the most abundant crab species in Norton
Basin in 1976 and 1985 demersal surveys, but the individuals were small and were nearly all juveniles (Wolotira,
1980; Stevens and Macintosh, 1986; Fig. ill-10). Biomass was estimated to be 1,400 t with a population size of
52 million crabs in 1976 (Wolotira, Sample, and Morin, 1977). The population estimate for the 1985 NMFS
survey was approximately 87 million crabs, virtually all of which were immature (Stevens and Macintosh, 1986).
In the 1976 survey, few adult females were found, but their size at maturity was similar to that of other eastern
Bering Sea stocks (Otto, Macintosh, and Fukuyama, 1979). Tanner crabs in Norton Basin appear to be basically
the juvenile portion of a crab population which extends out of the Basin (Wolotira, 1980). The major prey of
the tanner crab are bivalves (Nucula spp.), brittle stars, sea urchins, sand dollars, polychaetes, and shrimp
(Lewbe~ 1983).
Stoker (1981) conducted an extensive survey of infauna (and some epifauna) from the southeastern Bering Sea
into the Chukchi Sea, including intensive sampling in the western section of Norton Basin. Cluster analysis was
performed on ~e benthic samples, yielding a broad geographical pattern in location of associated groups of
species. The physical factor most directly correlated with the distnoution of faunal assemblages and major
individual species was sediment type. He suggests that the summer bottom temperature (see Neiman, 1968;
Filatova and Barsanova, 1964) and water-mass distribution also critically affect faunal distributions.
Several other studies, in addition to Stoker's, have examined infauna (and sometimes epifauna as well) in more
restricted areas near or within the lease area. As suggested by Stoker, substrate type and water-mass
characteristics influence faunal assemblages. Stoker (1978, 1981) found that the biomass of benthic animals
was dominated by bivalve mollusks and echinoderms, with large numbers of sedentary polychaetes also present.
The number and biomass of crustaceans was much lower than in the central and western parts of the northern
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Estimated Number (1 O's) of Sublegal (~77 mm Carapace Length) Tanner Crab Males per Square Nautical
Mile at Stations Sampled in Norton Sound in 1985

Bering Sea. The cluster group predominating in Norton Sound included the bivalve mollusk, Serripes
groenlandicus; the polychaetes, Myriochele heeri and Sternapsis scutata; the brittle star, Diamphiodia
craterodmeta; and the basket star, Gorgonocephalus.go1. Oliver et al. (1983a) sampled infauna near or within
the lease area while sampling sites where walruses had been feeding. Near Sledge Island, at a depth of 24 m,
the small brittle star, D. craterodmeta, was most abundant, sometimes forming a dense carpet of inter-woven
arms. There were apparently few large living bivalves; those present were mostly Macoma spp., plus some Mya
truncata. Near Cape Nome, at a depth of 17m, the abundant infaunal organisms were the tube-building polychaete worm, Myriochele oculata.; the tube-building amphipod, Protomedeia fasciata; and the infaunal tunicate,
Rhizomogula sp. .M!il truncata was the only abundant large bivalve found (greater than 5/m~, and was the
major walrus prey taken at Cape Nome. Oliver et al. (1983) also noted that starfish (primarily Asterias
amurensis) increased in number from Cape Rodney to Cape Nome, and were the predominant large epifaunal
animals observed.
Feder and Mueller (1974) sampled the benthos near Nome, at depths from 13 to 34 m. Most of the reported
sampling was conducted within 3 mi of the coast and thus was outside of the lease area. In sandy, gravel/rock
habitats, they found echinoderms to be most common and the greatest contributor to benthic biomass. The soft
coral, Eunephthya, and some shrimps were also common. In mud/sand areas, polychaete worms were more
important, and the brittlestar, D. craterodmeta, was abundant in all of the grab samples.
In the Rusanowski, Gardner, and Jewett study (1987, 1988), both sand and cobble substrates at varying depths

(8-48ft) were sampled. At sand stations, polychaete worms and crustaceans were the predominant groups, with
polychaetes accounting for from 57 to 95 percent of the total invertebrate density. In the cobble areas at
intermediate depths (23-25 ft), most of the invertebrate density was contributed by crustaceans, polychaetes, and
mollusks. At the deeper stations (30-35 ft), polychaete worms predominated. Mollusks, crustaceans, and
echinoderms were relatively more important in the cobble versus sand communities.
Rusanowski, Gardner, and Jewett (1987) found that:
"The sand infaunal community is dominated by several polychaete worms including Magelona
sacculata. Spiophanes bombyx.. Travisia ~ Nepthtys ~ and by the clams, Macoma lama
and Tellina lutea. The sand dollar, Echinarachnius parma. is also a visible member of the
community. The cobble benthic community is dominated by the mollusc[s], Mytilus~ and
[crustacean] Balanus [Semibalanus) balanoides; several polychaetes, including Spirorbis cf.
abnormis; the echinoderms, Diamphiodia craterodmeta and Strongylocentrotus droebachiensis.
The amphipod, Anonyx sp., is also abundant in cobble areas. Those organisms appearing to be
somewhat ubiquitous for both sand and cobble habitats include the polychaetes Glycinde .Pi£m,
Myriocbele occulta. Spio cf. filicornis, Scoloplos armiger. '[mosyllis altemata and Ampharete
acutifrons; ribbon worms (Cerebratulus sp.); the cumacean, Lamprops qyadriplicata: and the
amphipods Bathymedon sp., Westwoodilla caecula and Acanthostepheia berhingiensis."
2.
Fishes: The fishes and invertebrates in Norton Basin are derived from both subarcticboreal and arctic-marine communities. The approximately 87 fish species found in the Norton Basin can be
divided into three distinct groups (Wolotira, 1984, oral comm.): (1) coldwater fishes indigenous to arctic-marine
waters (e.g., arctic cod, longhead dab, and arctic flounder; (2) subarctic-boreal fishes whose distribution is
centered south of Norton Basin in the Bering Sea or the Pacific Ocean (e.g., salmons, saffron cod, yellowfin sole,
starry flounder, and Pacific herring; and (3) anadromous freshwater fishes (e.g., Dolly Varden, whitefishes, and
smelts).

The areas extending offshore from Nome and coastally from Bluff to Golovnin Bay contain some of the highest
biomasses of fishes and invertebrates in the Norton Basin area (Fig. ill-11).
The following discussion considers frrst, demersal fiShes, followed by pelagic fishes, and then "other" fishes.
a.
Demersal Fishes: The demersal fishes of Norton Basin are dominated by cods and
flatfishes, which comprised over 75 percent of the demersal fish biomass estimated in 1976 (Wolotira, Sample,
and Morin, 1977). Saffron cod and starry flounder are the predominant demersal forms; saffron cod is by far
the most abundant (see Table 111-3 in the Sale 100 FEIS; USDOI, MMS, 1985a). Several other demersal fish
species are relatively abundant, including the shorthorn sculpin, yellowfin sole, and Alaska plaice.
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DISTRIBUTION AND RELATIVE ABUNDANCE OF TOTAL FISH AND INVERTEBRATES IN NORTON BASIN AS SURVEYED IN 1976

Saffron cod is the most important demersal fish species in the Norton Basin in terms of abundance and biomass;
it figures importantly in marine mammal diets and is harvested for subsistence purposes.
Saffron cod accounted for nearly one-half of the demersal fish biomass in the Norton Basin in 1976 (Wolotira,
Sample, and Morin, 1977). It was frequently encountered in nearshore areas during ice-free months, with highest
abundances found in the Port Clarence/Grantley Harbor area and in Golovnin Bay (Wolotira, Sample, and
Morin, 1977; Barton, 1978; Figs. Ill-12 and ill-13). During the summer, offshore concentrations have been found
in outer Norton Sound, west of 163° W. longitude out to about the 25-m isobath. Most individuals have been
found in depths less than 50 m throughout the northeastern Bering Sea and Norton Sound, with most occurring
in depths less than 40 m (Wolotira, 1984). In other regions, adult saffron cod apparently move from nearshore
areas in winter to offshore areas in summer. These movements apparently are related to spawning and feeding
activities (Wolotira, 1984). Spawning in Norton Sound occurs in very shallow water from late fall (Wolotira,
1984, oral comm.) to early winter (ibid, citing Turner, 1886), with females releasing from 25,000 to 210,000
adhesive eggs (Morrow, 1980) onto clean sandy bottoms or tine pebbles (Musienko, 1970). Larvae hatch from
April to June and are planktonic for several months (Morrow, 1980). In Norton Sound, they have been found
in surface waters in early summer (Barton, 1978). They have frequently been found under the bells of the large
jellyfish, ~ ferruginea (Andriyaschev, 1964, cited by Morrow, 1980). Smaller individuals tend to be found
in shallower and more nearshore locations than larger fish (Wolotira, 1984). Large individuals are found more
sparsely distributed and somewhat more offshore. Surveys conducted in 1976 and 1979 have indicated highly
variable year-class strengths (Wolotira, 1984). The saffron cod is a major food item in the diets of marine
mammals occurring near shorefast ice and also is caught by coastal inhabitants through nearshore ice during the
winter months (Wolotira, 1984, oral comm.).
Starry flounder comprised about 10 percent of the total demersal fish biomass estimated from 1976 surveys and
was the most abundant flatfish present in Norton Basin (Wolotira, Sample, and Morin 1977). This species was
found inshore wherever coastal sampling was performed, occurring in greatest quantities in Golovnin Bay
(Barton, 1978; Figs. lll-14 and m-15). Offshore concentrations seemed to center in the outer portion of Norton
Sound;·however, few individuals have been found in the offshore waters from St. Lawrence Island to the Bering
Strait. In other areas starry flounder make inshore/offshore migrations with the seasons, tending to move into
deeper water in the winter (Morrow, 1980). In adjacent waters of the Gulf of Anadyr, spawning seems to occur
primarily in June (Pertseva-Ostromova, 1960). The eggs are pelagic and float near the surface (Morrow, 1980).
A medium-sized female (56.5 em standard length) was estimated to contain 11 million eggs (Morrow, 1980).
Sexual maturity is attained at 2-plus years for males and 3-plus years for females (Morrow, 1980). Larval fish
feed on plankton; then, after assuming a demersal lifestyle, starry flounder feed on larger invertebrates including
clams, snails, starfish, amphipods, polychaete worms, crabs, mysids, and nemerteans. Only the larger flounders
(greater than 45 em) seem to eat fish (Morrow, 1980).
Although arctic cod were not abundant in the 1976 demersal survey, the biomass estimates by Wolotira, Sample,
and Morin (1977) should be considered conservative, since this species is semipelagic in habit. Even with the
low biomass estimate, arctic cod was estimated by Wolotira, Sample, and Morin (1977) to be the second most
numerous fish species in the Norton Basin. Adult fish usually are associated with some substrate, either the sea
bottom or the underside of ice (Morrow, 1980). They also demonstrate onshore/offshore migrations related
to spawning or the movements of ice (Morrow, 1980). At times, large schools are found in restricted areas
(Sekerak, 1982).

FISh become mature between 2 to 4 years of age, and spawning apparently occurs during the winter (Sekerak,
1982). Eggs are large and buoyant and may require several months to hatch (Morrow, 1980). Young-of-theyear are planktonic until the end of their first growing season (Bain and Sekerak, 1978). Both larval and adult
arctic cod feed primarily on plankton (Morrow, 1980). These fish are quite important in the diets of marine
mammals and seabirds, and Sekerak (1982) feels that no alternative food source of equivalent value is present.
b. Pelagic Fishes: The pelagic fish resources in the Norton Basin are known from
multiyear, commercial- and subsistence-catch statistics, plus data from the 1976 to 1977 demersal surveys
indicating nearshore distribution patterns for juvenile fishes. Pelagic fiShes in the Norton Basin include five
species of Pacific salmons, Pacific herring, rainbow or toothed smelt, capelin, other salmonids (Dolly Varden and
whitefishes), and other smelts.
Salmon: All five species of North American Pacffic salmons occur in the Norton Basin area. Salmon in the
vicinity of the I~ area include individuals heading for rivers near the lease area as well as fish passing through
the area on theu way to rivers to the east, south, and north. When commercial- and subsistence-catch statistics
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from the Nome subdistrict (ADF&G: Penny River to Topkok Head) are examined, it becomes clear that chum
and pink salmon are much more abundantly caught than are coho and chinook salmon, and sockeyes are only
rarely caught (Table ID-6). Salmon rivers north of the lease area include the Sinuk, Penny, Snake, Nome,
Eldorado, Bonanaza, Solomon and Fish Rivers (Fig. ID-16). The Eldorado River produces the largest number
of salmon in the Nome area, followed more distantly by the Nome River, but the Nome River receives the
highest use. Other principal salmon rivers in the region include the Yukon, Unalakleet, Shaktoolik, Koyuk,
Kwiniuk, Tubutulik, Kachavik, and Boston Rivers.
Adult salmon are found nearshore and in bays or estuaries from the time of ice breakup (about mid-June) until
mid- to late August. Species vary in the timing of their occurrence in nearshore regions, with chinook salmon
being the first species present, followed by sockeye, chum, pink, and coho (see Fig. ID-B-11 in the Sale 100 FEIS;
USDOI, MMS, 1985a). Surveys in 1976 and 1977 provided information on the distn"bution of juvenile salmon
in Norton Sound. These surveys indicated that juvenile pink and chum salmon appeared in nearshore coastal
waters at the time of ice breakup, about mid-June (Barton, 1978). Juveniles remained nearshore until midJuly, then moved offshore (Barton, 1978); they were still present offshore in late September (Wolotira, Sample,
and Morin, 1977). Studies in British Columbia have suggested that juvenile pink and chum salmon remain in
nearshore waters throughout the summer (Manzer, 1956).
Pacific Herring: This is an important marine pelagic species in the Norton Basin (Burns et al., 1982) by virtue
of its link in the marine foodweb (extending up to humans) and its harvest in both commercial and subsistence
·
fisheries.
The life cycle of the herring follows a cyclical pattern of spring spawning in shallow coastal waters, growth of
larval and juvenile herring in coastal environments, then migration to deeper water for feeding and maturation.
Barton (1978) has suggested that the herring in Norton Sound are an independent stock that ranges from Norton
Sound southward into the eastern Bering Sea.
Herring may mature at 2 years of age (Hart, 1973; Warner, 1981), but the majority mature between 4 and 6 years
(Warner and Shafford, 1981; Wespestad and Barton, 1981). Fecundity is directly correlated with age (Hart,
1973). Dense schools of adults move into nearshore waters to spawn about the time of ice breakup. After
spawning in late spring or early summer, adults may remain in nearshore waters through the summer. Parts of
the adult population are found in coastal areas during fall and early winter. Although most herring are thought
to overwinter in offshore regions to the south, Barton {1978) suggests that some of the herring population
remains in nearshore shallow waters throughout the year.
Spawning occurs at various locations in Norton Sound (F~g. ill-16). Eggs generally are laid on aquatic plants
such as Fucus distichus (a brown alga) and Zostera marina (eelgrass) (Barton, 1978; Morris, 1981; Warner and
Shafford, 1981), but they also have been found attached to rocks, pilings, and submerged tree branches (Hart,
1973; Reid, 1972). Development is temperature-dependent, and eggs hatch within 10 to 23 days (Hart, 1973;
Musienko, 1970).
Juvenile Pacific herring may remain in coastal estuaries until fall (Lewbe~ 1983). Nearshore surveys during 1977
found juveniles in most of the areas sampled, wi~ relatively large numbers in the inner portions of the Port
Clarence area (Grantley Harbor and Imuruk Basin) (Barton, 1978). Herring fry largely eat immobile prey such
as diatoms (Wespestad and Barton, 1981), but take mobile prey such as copepods, euphausiids, amphipods, and
fish fry as the herring get older (Hart, 1973; Morrow, 1980; Wespestad and Barton, 1981). Pacific herring
and their spawn are a fundamental food source for many species of fish, mammals, and birds in the Norton
Basin (Hart, 1973; Barton, 1978; Morrow, 1980; Warner, 1981) and the species is an important component of
Norton Sound subsistence and commercial fisheries.
Herring populations may vary considerably in abundance from year to year, and it has been suggested that
predation may be responsible for the huge fluctuations that occur in spite of apparently small changes in fishing
pressure and environmental factors (Laevastu and Favorite, 1978; Wespestad and Barton, 1979). In the western
Baltic Sea (Kiel Fjord), the abundance of juvenile herring has been linked inversely with abundance of a jellyfish
predator, Aurelia aurita. whereas no obvious correlation exists between juvenile and adult herring abundance
(Moller, 1984).
Other Pelagic Species: Two other relatively important pelagic species are rainbow (toothed) smelt and capelin.
These species should be considered environmentally important, since they constitute a significant part of the diets
of several marine birds and mammals and are important subsistence species in the Bering Strait region.
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Table 111-6
Commercial and Subsistence Salmon Catches by Species in the Nome
Subdistrict, Norton Sound District
(Numbers of Fish)
Pink

Chum

Total

626

4,404

10,753

15,798

324

6,215

10,548

17,101

54

1,663

10,434

6,210

18,400

49

1,250

10,210

5,850

17,379

Chinook
Commercial Catch
5-year
avg.11
10-year
avg.21
Subsistence Catch
5-year
avg.21
10-year
avg.
Combined Catch
5-year
avg.
10-year
avg.
Source: ADF&G, 1986.
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SPAWNING AREAS OF SALMON, HERRING AND CAPELIN

Rainbow smelt is an anadromous species usually found in shallow-water areas. Although it is reputed by some
to undergo an upriver spawning migration during the spring (Lewbe~ 1983), a fall spawning run may occur in
some areas--including the Siberian and Asian coasts (Macy et al., 1978; Warner and Shafford, 1981; Wolotira,
1984, oral comm.). Summer demersal surveys have found rainbow smelt throughout most of Norton Sound
shoreward from the 25-m isobath. In nearshore surveys, smelt were found at nearly all locations sampled
(Wolotira, Sample, and Morin, 1977).
Smelt are 2 to 6 years of age when they spawn. Age of females and fecundity are positively correlated (Scott
and Crossman, 1973), with females producing a maximum of approximately 69,500 adhesive eggs (McKenzie,
1964). After hatching, larvae drift downstream to lakes or estuarine areas. In Norton Sound,larvae have been
widely distributed in nearshore areas during August and September (Barton, 1978). Young smelt feed on mysids
and amphipods; older smelt feed on cod and other small marine anadromous fishes (Macy et al., 1978). Adult
smelt may be preyed on by salmon, adult cod, numerous marine mammals, and seab~ds (Scott and Crossman,
1973; Macy et al., 1978) and also are used by villagers in the region.
Capelin is a marine smelt which undergoes a seasonal (spring-to-fall) migration from offshore regions to spawn
in the intertidal (Lewbel, 1983; Fig. III-16). Adhesive clusters of eggs are laid on sand or very small pebbles (less
than 1.5 mm diameter) (Warner and Shafford, 1981). Individuals may live for about 3 years or more (Hart,
1973) but postspawning survival and repeated spawning are thought to·be negligible (Pahlke, 1985, citing Olsen,
1968, and Prokhorov, 1968). Capelin feed primarily on small crustaceans and fish and are preyed on by salmon,
cod, marine mammals, and birds (Hart, 1973; Macy et al., 1978; Vesin, Leggett, and Able, 1981).
c.
Other Fishes: Pacific sandlance, because of its occurrence in both offshore and
nearshore regions (as well as its demersal and midwater occurrence), is discussed separately.
Pacific sandlance was the most abundant ftsh captured during nearshore studies of Norton Sound in 1977. Areas
sampled included the Port Clarence/Grantley harbor area, Golovnin Bay/Bluff, south and east Norton Sound,
and the Flat Island area of the Yukon River Delta. Areas of higher concentration were Golovnin Bay, Port
Clarence, and Grantley Harbor, with highest concentrations in the Golovnin Bay/Bluff area (Fig. 68, in Barton,
1978).
During spawning, demers~ adhesive eggs are attached in clumps onto sandy substrates, and emergent yolksac larvae tend to bury themselves in sandy substrate until the yolk-sac is absorbed (Lewbe~ 1983). Larvae then
become pelagic. In Norton Sound, larvae have been found in early summer in surface waters at several offshore
locations (south of Cape Nome, further offshore west and east of that area, and offshore of Cape Denbigh; Fig.
48 in Barton, 1978), suggesting that spawning occurs in late May or early June (Barton, 1978).
Diets of adult sandlance include crustaceans, barnacle larvae, copepods, and chaetognaths. In turn, sandlance
are important elements in the diets of marine mammals, birds, and other fishes (Clemens and Wilby, 1949; Hart,
1973; Macy et al., 1978; Wmters, 1981).
3.
Marine and Coastal Birds: .The proposed Norton Sound lease-sale area is near important
local seabird colonies and near waterfowl and shorebird wetland-nesting habitat and includes important feeding
habitat of local seabird breeding populations (Fig. III-17). The most abundant seabirds include: common murres
(35,000-70,000 birds), glaucous gulls (over 20,000 birds) black-legged kittiwakes (11,50Q-15,000 birds), homed
puffins (1,600-4,500 birds), pelagic cormorants (1,470-2,500 birds) and thick-billed murres (950-1,250 birds); small
numbers of parakeet auklet, tufted puffm, and pigeon guillemot also breed in Norton Sound {Drury, Ramsde~
and French, 1980; Roseneau et al., 1982) while peregrine falcons also nest along the coast (see Sec. ID.B.5). The
largest seabird colony (40,000-60,000 birds) in the area is located on the Bluff Cliffs, east of Cape Nome, and
two other sizeable colonies (4,000-8,000 birds) are located on Sledge Island and Square Rock (Fig. ID-17).
Smaller seabird colonies (1,000 birds or less) adjacent to the sale area are located at Rocky Point, Cape Darby,
Safety Sound, and Topkok Head. The above seabird colonies are part of the Bering Sea Unit of the Alaska
Maritime National Wildlife Refuge.
Seasonal seabird occurrence (breeding, nesting, and feeding activities) in the sale area generally is from May
through September. The most abundant seabird species prey on fish during the nesting season with sand lance,
cod, and prickle-back being important food items. According to bird census data, the common murre population
at Norton Sound's largest bird colony--the Bluff Cliffs--declined markedly (75,000 to about 40,000 birds) from
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the late 1970's to the present; the decline is attributed to low reproductive success in recent years and low
survival in wintering areas in the southeastern Bering Sea (Murphy, Springer, and Roseneau, 1985).
The most abundant waterfowl species occurring in Norton Sound include: pintail duck (17,000; 1.4% of the
eastern Bering Sea population), American wigeon (7,900; 40% of the eastern Bering Sea population), Taverner's
Canada goose (6,700; 13% of the eastern Bering Sea population), greater scaup (3,600; less than 1% of the
eastern Bering Sea population), Pacific brant (several thousand; less than 10% of the eastern Bering Sea
population), and tundra swan (3,350; 11% of the eastern Bering Sea population) as reported in Woodby and
Divoky (1982). Thirty-one species of shorebirds use coastal habitats and wetlands of Norton Sound (for feeding
and/or nesting). The most abundant include semi-palmated sandpiper (over 80,000 nesting population), northern
phalarope (57,000 nesting population), western sandpiper (over 15,000 post-breeding population) and dunlin (over
13,000) (Woodby and Divoky, 1982). Sandhill crane also are a common migrant species with over 20,000
occurring in Norton Sound. High-use, coastal wetland habitats adjacent to the proposed Norton Sound leasesale area include Golovnin Bay/FISh River Delta, and Safety Sound/Taylor Lagoon (Fig. ID-17). Other highuse wetlands in the Norton Sound area include Stebbins, Moses Point, Koyuk, Shaktoolik and Imuruk Basin.
Moderate-use wetlands adjacent to the proposed sale area include Woolley Lagoon, Port Clarence, and Brevig
Lagoon (Fig. ID-17). Waterfowl use of coastal wetlands for feeding and staging reaches its peak in August and
September. High use of some coastal wetlands by shorebirds for feeding occurs in May. Migrant waterfowl also
concentrate at coastal wetlands in the spring (May-June).
Common birds of prey present in the proposed sale area during the spring, summer, and fall include gyrfalcon,
peregrine falcon, marsh hawk, merlin, snowy ow~ common raven, and short-eared owl. The golden eagle, and
rough-legged hawk also are present. The above information on the biology and ecology of marine and coastal
birds was summarized and incorporated by reference from the Norton Basin Oil and Gas Lease Sale 100 PElS
(USDOI, MMS 1985a).
4.
Nonendangered Marine Mammals: This section (1) emphasizes species of marine
mammals other than endangered whales common to the Norton Sound area and (2) briefly describes their
biology and life histories relevant to potential effects of offshore mining activities in the proposed sale area. For
a more comprehensive description of marine mammals found in the northern Bering Sea, see Technical Paper
No.5 (Cowles, 1981). Species discussed include: the Pacific walrus; ringed, bearded, and spotted seals; and
belukha whale. Other species, such as polar bear, ribbon seal, minke and killer whales, and harbor porpoise
occur infrequently and in low numbers within Norton Sound (Frost, Lowry, and Burns, 1982). Due to the
relative numerical insignificance of the latter species within the proposed sale area, they are not discussed
further. Summer use of northern Norton Sound habitat areas by marine mammals is shown in Figure 111-18.
All marine mammals in U.S. waters are protected under the Marine Mammal Protection Act of 1972. In the
Act, it is declared to be the intent of the Congress of the United States that marine mammals "be protected and
encouraged to develop to the greatest extent feasible commensurate with sound policies of resource management,
and that the primary objective of their management should be to maintain the health and stability of the marine
ecosystem.•
a.
Walrus: About 80 percent of the world population of walrus (250,000-300,000) occur
seasonally in the Bering Sea. Herds of migrant walruses appear on Big Diomede, King, St. Lawrence, and the
Punuk Islands in fall (October to December) during movements into the Norton Basin from the Chukchi Sea.
Most data indicate that during the seasonal transition periods, walrus densities are greatest in outer Norton
Sound west qf 1660W. longitude. Intermittent summer use of Sledge Island, Besboro Island, and other locations
in Norton Sound has been reported. King Island has been used regularly as a summer haulout area by several
thousand walruses. Calves are born during the northward migration in the spring (April to June); the western
part of Norton Basin could be considered an important calving area of this species.
During the summer season, more than 1,000 but less than 2,000 walruses (mostly adult males) frequent coastal
haulout sites and islands near the proposed sale area (Fig. ID-18). These areas include Sledge Island and Cape
Darby (Frost et al., 1982). This seasonal assemblage, representing about 1 percent of the total population,
utilizes benthic habitat within Norton Sound.
Walruses mainly feed on bivalve mollusks (clams) (Fay, 1982). The presence of distinct walrus-feeding
excavations on the seafloor within the proposed sale area indicates that this area may be important feeding
habitat for some walruses (Oliver et al., 1983a). Benthic habitats within the proposed sale area may be important
locally to walruses that haul out on Sledge Island and Cape Darby during the summer season. The Pacific walrus
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is a very important subsistence and cultural resource in the Norton Basin area (see Sec. ID.C.3, Subsistence·
Harvest Patterns).
b.
Ringed Seal: About 1.0 to 15 million ringed seals probably inhabit the Bering and
Chukchi Seas with less than 10 percent (100,()()().150,000) occurring in the Norton Basin (Burns, 1981a). In
winter, the highest densities of ringed seals occur in the stable shorefast ice which represents prime pupping and
breeding habitat. ~e shorefast ice in Norton Sound in winter represents important breeding habitat for a
portion of this population. Ringed seals also occur on drifting pack ice. A migratory species, they are present
in Norton Sound primarily during fall, winter, and spring. Ringed seals migrate out of Norton Sound with the
sea ice during the summer. Ringed seals are opportunistic feeders. Prey consumed depends on season and
location and includes cod, amphipods, mysids, euphausiids, and small pelagic fish (Frost and Lowry, 1981). This
species may account for more than 50 percent of the total seals harvested for subsistence purposes in Norton
Sound (see Sec. ID.C.3).
c.
Bearded Seal: This species generally prefers areas where seasonal, broken-sea ice
occurs over water less than 200m in depth. Norton Sound provides good habitat for bearded seals from late
November to late June. In the northeastern Bering Sea, the winter-spring population is estimated at 120,000
seals (Burns, 1981a). This species feeds primarily on benthic and epibenthic invertebrate prey, although some
bottomfish are also eaten (Lowry, Frost, and Burns, 1980). Throughout the Bering Sea, spider and Tanner crab,
shrimp, and clams make up the bulk of the bearded seal diet--usually more than 70 percent of the volume
(Nelson, Burns, and Frost, 1984). Bearded seals generally do not haul out on land. Although this species is
associated with ice habitats throughout the year, some subadult seals probably no more than 1 to 2 percent of
the regional population, occur in the open water of Norton Sound and enter bays and ascend rivers during the
summer season (Burns, 1981b). Pupping occurs on top of the ice from late March through May primarily in the
Bering and Chukchi Seas. Bearded seals do not form herds, although loose aggregations of animals do occur.
This seal is an important subsistence species and is preferred by subsistence users. Bearded seals make up about
7 to 20 percent of the total animal harvest of some villages in the Norton Basin (Stoker, 1983).
d.
Spotted Seal: An estimated 20,000 to 75,000 spotted seals occur year-round in the
Alaskan northern and central Bering Sea (Burns, 1981a). Major population segments migrate through outer
Norton Sound during spring {April to June) and fall (late November to early January). During summer, several
hundred spotted seals occur throughout the Norton Sound area, particularly in nearshore waters (Fig. ID-18).
Important haulouts in the Norton Sound area are located on Stuart Island, St. Michael Island, Besboro Island,
Cape Denbigh, Cape Darby, Safety Sound (the latter two sites are adjacent to the proposed sale area), Port
Clarence, and the Yukon River Delta (Frost, Lowry, and Burns, 1982) and are occupied during summer months.
Spotted seal distribution during the summer and fall coincides with that of schooling fiShes on which they feed
(Lowry, 1984a). Euphausiid crustaceans are a very important food item of newly weaned pups (Kato, 1982;
Bukhtiyarov, Frost, and Lowry, 1984). Breeding occurs relatively far to the south of the proposed sale area-at the seasonal ice front--in late winter. The spotted seal also is an important subsistence resource in the Nome
area (see Sec. ID.C.3).
e.
Belukha Whale: In excess of 12,000 belukha whales migrate annually through the
northern Bering Sea. In spring (late March to May), belukhas move through the Norton Basin area, with most
passing through the Bering Strait Belukha whales are common in the proposed sale area, and about 1,000 to
2,000 whales occur throughout the summer in the nearshore waters of Norton Sound (Burns et al., 1985a) (Fig.
ID-18). Concentrations of belukha whales in northeastern Norton Sound occur in Golovnin Bay and Norton Bay.
Pods of a few to over 200 whales occur in nearshore waters off Cape Nome, and pods of up to 30 whales have
been observed feeding on schools of fish near river mouths in the Nome area (Frost et al., 1982). In coastal
waters of Alaska, including Norton Sound, belukhas feed on a series of sequentially abundant and highly available
anadromous and coastal spawning fishes such as salmon, smelt, herring, and saffron cod (Lowry 1984b; Burns
et al., 1985a). Calving is reported to occur in Norton Bay near Moses Point and probably occurs in the other
major estuaries of Norton Sound. Belukhas that migrate north through the Bering Strait return to, and pass
through, the northern Bering Sea in December. Belukha whales are an important subsistence species for all
villages of Norton Sound.
S.
Endangered and Threatened Snecies: The Endangered Species Act (the Act) of 1973, as
amended, defines an endangered species as any species that is in danger of extinction throughout all or a
significant portion of its range. The Act defines a threatened species as one that is likely to become endangered
within the foreseeable future. As required in Section 7(c) of the Act, a listing of species was requested from
the NMFS and USFWS, and a Biological Assessment was prepared and submitted to these agencies for their
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review on April 4, 1988 (Appendix B). The following paragraphs describe the endangered and threatened
species identified in the Biological Assessment that are most likely to occur in or adjacent to the proposed OCS
Mining Program Norton Sound Lease Sale. These include the endangered gray whale and the threatened arctic
peregrine falcon. (For further information and description of the Section 7 compliance with ESA through
consultation with NMFS and FWS, see Sees. IA.6, IV.B.7, and Appendix B).
a.
Gray Whale: The gray whale is the only endangered cetacean considered to occur
within or adjacent to the proposed sale area. The current eastern North Pacific stock of gray whales is
estimated at 21,113 individuals (Breiwick et al., in press). Spring and Fall migrations occur annually between
the coast of Baja California and Alaskan and Soviet waters. The northward migration from the Baja California
coast usually begins in February (Rice and Wolman, 1971). From March through June the majority of the gray
whale population enters the Bering Sea through Unimak Pass. The migration continues along the northern
Alaska Peninsula and around Bristol Bay--generally within 3 kilometers of the shore. From Nunivak Island the
whales appear to move offshore directly toward feeding areas, arriving near St. Lawrence Island/Chirikov Basin
in May and June (Pike, 1962; :Braham et al., 1977; Rugh and Braham, 1979; Braham 1984, Brueggeman et al.,
1987). Summer-feeding areas in and near the Norton Basin include the Chukotsk Peninsula coast from Cape
Serdtse Kamen in the Chukchi Sea to the southwestern Gqlf of Anadyr, the central Chirikov Basin from St.
Lawrence Island to the Bering Strait, waters near the southern capes of St. Lawrence Island, the central Chukchi
Sea south of 69° N.latitude, and the Alaskan coast from Cape Prince of Wales to Barrow (Pike, 1962; Rice and
Wolman, 1971). Migration from the feeding areas probably begins in October (Pike, 1962; Kuzmin and Berzin,
1975; Votrogov and Bogoslovskaya, 1980), with the peak southward migration through Unimak Pass occurring
in November and December (Braham, 1984; Rugh, 1984; Brueggeman, 1987).
The St. Lawrence Island/Chirikov Basin region offshore and west of the pro-posed sale area is an important gray
whale feeding area. Aerial surveys of gray whale use yielded estimates of 1,929 gray whales present in July 1982
and 2,653 from June through August 1981. This amounts to approximately 11 to 16 percent of the gray whale
population which summers in the entire Bering Sea (Thomson and Morin, 1984). Consequently, the Chirikov
Basin represents the largest known feeding aggregation of gray whales worldwide (Nelson et al., 1983). Whether
a specific group of gray whales feeds in the Chirikov Basin for the entire summer period or whether individuals
spend a portion of their time in other feeding areas has yet to be determined. If the latter is the case, a much
larger percentage of the gray whale population may use the area for feeding. By area, feeding grounds near St.
Lawrence Island and the Chirikov Basin amount to approximately 2 percent of the species' feeding range;
however, the food supply is very concentrated and the area is estimated to provide 5.3 to 14.2 percent of the total
biomass consumed by gray whales in the Bering Sea and Arctic Ocean (Nelson, Johnson, and Mitchell, 1983).
Gray whales have been observed feeding at the surface, in mid-water·regions, and on the bottom. The three
methods of feeding used are skimming, engulfing prey, and benthic suction (Nerini, 1984). On their northern
summer grounds, suction feeding on bottom-dwelling organisms appears to be the primary feeding method (Ray
and Schevill, 1974; Nelson et al., 1983; Nerini and Oliver, 1983; Thomson and Morin, 1984; Nerini, 1984).
Tube-dwelling amphipods of the genus Ampelisca are a major food source of gray whales (Tomilin, 1957; Pike,
1962; Zimushok and Lenskaya, 1970; Rice and Wolman, 1971; Nerini, Jones, and Braham, 1980; Bogoslovskaya,
Votrogov, and Samenova, 1981; Lowry et al., 1982), and in the planning area the distribution of whales during
the summer months appears to be closely related to areas of high amphipod biomass (Stoker, 1981; Lowry et
al., 1982; Thomson and Morin, 1984; Nerini, 1984). Although ampeliscid amphipods are present over a wide
area, their optimum habitat appears to consist of waters 20 to 40 m deep having a bottom composed of
moderately sorted, slightly silty, very fine sand containing 80- to 90-percent sand-sized particles (Nelson,
Rowland, and Stoker, 1981). In these areas, amphipods are found in concentrations ranging from 400 to 23,780
individuals per m2 and 941 g/m2 (Nerini, 1984); and their densely packed tubes coalesce to create extensive mats
which bind the surface of the sediment (Mills, 1967; Nelson, Johnson, and Mitchell, 1983; Thomson, 1984). In
the American portion of the Chirikov Basin, gray whales appear to feed selectively in areas of high amphipod
biomass (Nerini, Jones, and Braham 1980; Thomson and Morin, 1984). Ampeliscid amphipods have been found
to occupy about 40,000 km2 of this area, but gray whale benthic-feeding features have been recorded thus far
over only about 22,000 km2 (Nelson, Johnson, and Mitchell, 1983). Ampeliscid amphipods are not common in
Norton Sound due to its decreased salinity and sediment grain size (Nelson, Rowland, and Stoker, 1981; Nelson,
Johnson, and Mitchell, 1983); and, correspondingly, the proposed sale area appears to be of low value for gray
whale feeding.
Small numbers of migrating or feeding gray whal~ (as well as a few individual whales) may be found near or
within the proposed sale area from about mid-May through November.. The western boundary of the proposed

m-25

sale area lies approximately 97 km (60 miles) to the east of the major gray whale feeding and migration area
within the Chirikov Basin--west of 1680W.longitude (Fig. ill-19). Occasionally, gray whales have been sighted
near the proposed sale area. Nerini, Jones, and Braham {1980) discussed the feeding areas of gray whales in
the northern Bering Sea and summarized aerial and vessel sightings from 1975 to 1980. Sightings were
uncommon in Norton Sound, although some whales were observed in July and August. Several observations
of gray whales in May and July have been recorded in the nearshore waters near Nome (Frost et al., 1982;
Ljungblad, 1981, 1982; Ljungblad, Moore, and VanSchoik, 1983) (Fig. Ill-19). None of the gray whales were
observed exhibiting feeding behavior (mud plumes) which was very common in the Chirikov Basin {Appendix
B, Fig. 2).
The whales begin their fall migration from the summer-feeding areas around mid-October. They return to their
calving area in Baja California between December and January, generally following the same route as the spring
migration, but somewhat further offshore (Brueggeman, 1987).
b.
Arctic Peregrine Falcon: The threatened arctic peregrine falcon occupies coastal
nesting sites near the proposed sale area generally from April to September. Nesting sites are usually associated
with seabird-nesting colonies located on cliffs and bluffs, because peregrine falcons primarily prey on accessible
avian populations. Consequently, most nest sites have been discovered in conjunction with seabird surveys. In
a sampling of nest prey remains, Wright (1987) found a mixture of seabirds, shorebirds, and passerines. Wright
(1987) conducted a limited raptor survey of the area during July 1987 and found an increase in peregrine falcon
nesting activity from previous records. Six of the eleven historical nest sites along the northern shore of Norton
Sound had nesting peregrine falcons. A more thorough survey in the summer of 1988 revealed additional nest
sites in the Norton Sound area (Wright, 1989). Twenty active nest sites were located from Cape Prince of
Wales to Unalakleet. In a survey conducted in 1989, twenty-three nest sites were located in the Norton Sound
area {Ambrose, 1989). Six nest sites exist along the shoreline near the proposed sale area (Fig. III-19). Usually
by September, the young have fledged and migration begins to their wintering areas in Central and South ·
America.
Egg and nestling feather samples were collected from arctic peregrine falcons nesting in the Norton Sound and
Colville River areas during 1989 for mercury analysis (see Appendix B). Three eggs were collected from three
separate nest sites in Norton Sound; and 12 eggs were collected from the Colville River sites. Feather samples
were taken from 12 and 8 nestlings in the Norton Sound and Colville River areas, respectively. The mean wet
weight mercury level was 1.64 ppm in the Norton Sound eggs compared to a higher level of 255 ppm for the
Colville River. Conversely, the feather sample mercury levels were higher for Norton Sound (mean wet weight
of 6.383 ppm) than the Colville River (mean wet weight of 4.975 ppm).

C.

Social &fstems
1.

The Economy of Nome:

Brief History of Nome: The Nome area has been inhabited for at least 4,000 years. However, a relatively
limited resource base, unfavorable sea-ice conditions, and lack of a protected harbor have made it less than
desirable as a village site of traditional size or permanence. However, the surrounding areas (particularly Cape
Nome and Safety Sound) were quite good. Estimates vary as to the indigenous population of the area prior to
the influx of miners at the end of the last century. The population scattered along the coast between Nome
and the Fish River/Golovnin Bay drainage 80 miles to the east in 1850 is estimated to have totaled
approximately 900 persons. Another population estimate of the area between Safety Sound and Cape Douglas
puts the 19th century population at about 320 persons, with half of these people living on either King or Sledge
Island (Kevin Waring Associates, 1988).
The 1880 census identified 20 Natives living in a camp at the mouth of the Snake River and another camp of
10 living at the mouth of the Nome River. At that time, a larger traditional village of 60 inhabitants was
counted at Cape Nome, one on Sledge Island numbering 50 persons, and a 100-person village on King Island
(Kevin Waring Associates, 1988).
In 1898, gold was discovered on Anvil Creek, a tributary of the Snake River near Nome. Prospectors from the
Yukon and Kobuk regions flocked to the Nome area. According to one estimate, 15,000 people and 600,000
tons of freight were landed at Nome in the month of June 1900 (Kevin Waring Associates, 1988). The 1900
census places the Nome population at 12,488 (see Table ill-7). How~ver, the easy pickings of the initial boom
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Table ill-7
Nome Population Growth
Population

Area

Year

12,488
2,600
852
1,213
1,559
1,876
2,316
2,488
3,000
3,039
3,430
3,620
3,732
3,876
3,876
3,876
4,308

Nome, Town
Nome, Town
Nome, Town
Nome Townsite, Inc.
City of Nome
City of Nome
City of Nome
City of Nome
City of Nome
City of Nome
City of Nome
City of Nome
City of Nome
City of Nome
City of Nome
City of Nome
City of Nome

1900
1910
1920
1930
1940
1950
1960
1970
198011

1981
1982
1983
1984
1985
1986
1987
1988
Sources: Kevin Waring Associates, 1989.
1
'

The population survey conducted by the Census Bureau in 1980 was seriously flawed and has been
discarded by planners. The population figure of 3,000 for the year 1980 is approximate and based on
discussions with local officials and a review of the information collected in the 1980 Census Bureau survey.
Table Ill-8
1986 Population of Nome By Age, Sex, and Race

0-4

5-14

15-19

Total
Male
Female

347
184
163

758
396
362

Native
Male
Female

232

Non-Native
Male
Female

114
59

Sources:

124

108

55

20-34

35-64

365
192
173

1,149
605
544

1,031
546
485

226
128
98

3,876
2,050
1,826

542
286
256

249
118
131

578
312

509

266

273

175
93
82

2,286
1,169
1,117

216
110
106

116
74
42

571
293
278

522
310
212

50
35

1,590
881
709

236

65-

15

Total

City of Nome, Office of the Clerk, Total Population as Accepted by Alaska Department of
Community and Regional Affairs; 1980 Census, Tape STF2B and Community Economic and
Demographic Systems Analysis of the Norton Basin Lease Sale 100, State of Alaska, ISER,
October 1984, Technical Report 111, Table D-3, p. D-6.

were soon realized, and the population of Nome declined rapidly. Between 1910 and 1920, Nome's population
had declined from 2,600 to 852 due to a combination of people going off to the war, a collapse of the gold
industry, and a major influenza epidemic (Kevin Waring Associates, 1988).
Dwing the years 1898 through 1906, Nome's placer deposits produced about one-third as much gold as was
produced in the legendary Klondike dwing the same years. After 1906, production began to decline but was
revived in 1915 by a shift toward larger scale operations. During World War I, shortages and high costs of labor,
materials, and equipment virtually stopped gold production, which did not resume again until1923 (Grauman,

1977).

The years between the wars saw a slight revival of Nome's mining industry. This has been attributed to
technological advances that improved the efficiency of gold recovery. In addition, Nome was becoming the
regional center for air transportation and government agencies. These factors contributed to a growth in
population. The 1930 census placed the town's population at 1,213 and by 1940 the population had reached 1,559
(Kevin Waring Associates, 1988).
World War IT created much activity for Nome. In 1941, an air base and military garrison were placed in Nome.
The Alaska Territorial Guard was created and was headquartered in Nome. The ferrying of lend-lease airplanes
and arms and supplies for Soviet forces were also routed through Nome. However, after the war, many defense
forces in remote communities were moved to the urban centers. of Anchorage and Fairbanks. The military air
base was converted to a municipal airport.
Following World War I, gold mining activities declined unti11924. At that time the USSR & M Company began
large-scale dredging operations. Gold operations halted again dwing World War IT but resumed in 1946. In
1962, rising costs of production, combined with the statutory fixed price for gold, ended all gold mining other
than very small operations by prospectors. Employment levels in mining in the area of Nome during this period,
with the exception of the World Warn period, ranged from 155 to 360 employees and averaged about 250.
Following removal in 1975 of the statutory price limit of $35 per ounce, large-scale gold operations resumed once
again (Grauman, 1977).
The labor demand that ensued from wartime activities attracted a large number of Natives to Nome. Many of
these stayed in Nome after the war because of the services and employment opportunities available there. The
1939 census reported about 35 percent of the population as Alaskan Native. By 1960 this figure had risen to 70
percent. The census reported that the percentage of Alaskan Natives in Nome was 61 percent in 1970 and 59
percent in 1980 (Kevin Waring Associates, 1988). However, there is reason to believe that the 1980 census was
seriously flawed. That year the census gave the population of Nome as 2,300. This appears to be a significant
underenumeration of Nome residents. In particular, it is felt that the Native population was undercounted. The
census data indicate both an absolute and percentage decline in the Native population of Nome. This trend,
found in the census data, at least in absolute terms, appears to be insupportable. The 1986 population estimates
are given in Table Ill-8.
The Nome area has long been inhabited by people to which subsistence has been an important means of
support. Even though modem technology and Western industry have become commonplace in the Norton Sound
area, subsistence activities are still a focal point for most of the residents of Norton Sound, including those
residents of Nome. Economic activity associated with mining, the military, and government spending fluctuates
according to forces outside of the region, which makes a subsistence economy a necessity for the majority of the
area's residents. (For a detailed description of subsistence activities, see Sec. m.C.3.)
Recent Economic Developments: The more significant aspects of the economy of the City of Nome and the
other areas within the Nome Census Division dwing the years since statehood are summarized below. As
indicated in Figure ID-20, the Nome Census Division includes the City of Nome plus a number of villages spread
over the Seward Peninsula and around the perimeter of Norton Sound. Wage-and-salary employment totals for
the Nome Census Division are shown in Table ID-9. Figures for the City of Nome are shown in Table ID-10.
Approximately 70 percent of civilian employment in the census division is in the City of Nome. Nome has long
served as the transportation and trade center for the smaller communities within the region; in recent years,
Nome has become an important center of government activity.
The decade of the 1960's saw a modest increase in the number of State and local government jobs resulting from
statehood. These new jobs were in the City of Nome rather than in the outlying communities. The generally
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Table 111-9
Annual Average Wage and Salary Employment in the Nome Census Division

Wage and Salary Employment
Total
Mining
Contract Construction
Manufacturing
Trans./Commun./Utilities
Wholesale & Retail Trade
Finance/Insurance/Real
Estate
Services
Local Government
State Government
State and Local
Government
All Governments
Federal Government
(Civilian)
Military Personnel
(Active Duty)
Unclassified
Sources:

1963

1973

1978

1979

1980

1981

1982

1983

1984

1985

1,320

1,464

2,223

2,269

2,199

2,285

2,260

2,377

2,566

2,767

11
53
8
99
139

0
63
15
179
153

95
40
42
130
271

120
41
49
145
270

102
33
31
143
274

138
40
63
175
286

126
64
25
159
303

88

85

62
54

89
35

144
30

172
294

186
303

201
311

235
327

307
321

5
75

41
249

114
555
552
168

100
543
592
171

120
605

53
575

53
468

79
512
793
243

82
536
968
243

103
581
1,067
246

76
583
987
242

73
596
952
215

487

720

763

689

768

886

1,036
1,193

1,211
1,345

1,313
1,424

1,229
1,328

1,167
1,261

209

191

177

161

144

132

157

134

Ill

99

94

58
10

65
0

61
0

41
0

43
0

44
0

39

29

31

26

31

430

500
0

1986

1987

2,699 2,763

Publications of the USDOC, Bureau of Economic Analysis, 1984, and State of Alaska, Dept. of Labor, 1986, supplemented by discussions with
persons familiar with the Nome area.

Table m-10
Industry Employment for the
City of Nome

1980

1981

1982

1983

1984

1985

1986

1987

1/

1/

1/

1/

1oo2'

62

8fY1

143

223/

363/

61

75

6731

41

31

19

1/

1/

1/

1/

1/

1/

1/

1/

Transportation,
Communication, and
Public Utilities

120

120

120

124

100

74

77

105

Trade

148

176

196

19531

200

202

221

208

30

36

37

47

45

61

41

31

Services

540

517

406

432

446

471

456

463

Government

403

411

430

454

458

471

460

418

Federal

98

89

79

88

91

98

89

90

State

172

186

213

236

236

240

236

209

Loca141

133

136

138

130

131

133

135

119

0

1/

1/

1/

1/

1/

1/

1/

1,263

1,296

1,250

1,31:1

1,416

1,382

1,375

1,387

Industry Classification
Mining

Construction
Manufacturing

Fmance, Insurance, and
Real Estate

Miscellaneous
TOTALS
Source:
1/
2/
3/
4/

State of Alaska, Department of Labor, Statistical Quarterly, various issues.

Figures withheld to comply with disclosure regulations.
Prorated from 6 months of data.
Prorated from 9 months of data.
Impact Assessment, 1987.

low level of "Western" education of Native residents prevented most of them from meeting the qualifications
for government jobs, which tended to be filled by non-Native immigrants to the area.
During the 1970's, job opportunities in State and local government increased at a faster rate than during the
1960's. State and local government employment jumped from 495 jobs in 1977 (annual average) to 763 in 1979,
a gain of 54 percent (see Table m-9). An indirect cause of this sharp increase was a stream of income to the
State of Alaska from the Prudhoe Bay oil field, which began with the completion of the Trans-Alaska Pipeline
in mid-1977. The State of Alaska finances a large share of local government employment in Alaska as well as
employment in State government jobs. Most of the State revenue used to finance State and local government
employment is obtained from petroleum royalties, petroleum severance taxes, and oil company income taxes
generated by petroleum developments that occur onshore or within 3 miles of shore. In 1982, the number of
jobs in state and local government in the Nome Census Division had reached 886. Employment in this sector
grew an additional 38 percent between 1982 and 1986.
The service sector of the economy provided 25 percent of all employment in Nome during 1986 (see Table
m-10). Many of the jobs in this category are government-type services that were contracted to private,
nonprofit corporations beginning in the 1970's. In the Nome Census Division, an expanded program of health
services, as well as new adult education and job-training services, was administered by private corporations. As
a result, annual average wage-and-salary employment in services increased from 263 in 1974 to 555 in 1978 (see
Table m-9). Many of the new jobs in government-type services were in the City of Nome, but a significant
number were in the smaller communities within the Nome Census Division.
For the Native population, both in the City of Nome and in the outlying communities within the Nome Census
Division, traditional subsistence activities continue to be extremely important economic activities. By contrast,
the non-Native population (chiefly Caucasian and residing in Nome) relies on wage-and-salary employment as
the principal means of earning a livelihood.
Only after statehood did any significant number of Naqve people obtain wage-and-salary jobs, and the percentage
of Native persons holding jobs continues· to be substantially smaller than the percentage of non-Natives who are
job-holders. The labor force participation rate in Nome for Native Alaskan males in 1980 was 50 percent and
for Native Alaskan females it was 56 percent. This compares to 67 percent and 63 percent for males and
females, respectively, for the Nome population as a whole (Kevin Waring Associates, 1988). For this reason,
many Native residents have been forced to rely to some extent on government transfer payments to purchase
heating fuel and other necessary commodities that cannot be provided by subsistence activities. Some cash
income also is needed to purchase guns, boats, snowmobiles, gasoline, ammunition, and other supplies in support
of subsistence hunting and fishing. Nome census area households reported spending more than $1,400 annually
in support of subsistence activities (State of Alaska, Dept. of Administration, 1985). This figure includes
residents of the City of Nome who probably, on average, spend less on subsistence activities. The dollar figure
spent by villages excluding Nome is not available but is expected to be higher than the $1,400 average for the
entire census area.
The 1960's also saw a steady increase in the number of tourist visitors to the Nome area. Expenditures by
tourists created some new jobs in air transportation, hotels and restaurants, drinking establishments, and gift
shops. Practically all of these new jobs were in the City of Nome. Some of the jobs related to tourism were
filled by the Native residents of Nome. In addition, tourists purchased ivory carvings, fur garments, and other
artistic and useful items produced by Native residents of the region. These Native arts-and-crafts products also
began to be exported from the region.
In the 1970's and continuing into the 1980's, the number of jobs in all tourist-related activities increased at a
faster rate than during the 1960's. The 1000-mile Iditarod dogsled race, which begins in Anchorage and ends
in Nome, has attracted tourist visitors to Nome during the winter in recent years.

Passage of the Alaska Native Claims Settlement Act (ANCSA) by the U.S. Congress in December 1971 had two
economic effects on the Nome Census Division. Beginning in 1973, sizable amounts of money were distributed
from the Federal Government to special Alaska Native corporations created to administer the money and land
awarded to the Native people under the terms of the land claims settlement. Creation of the Native corporations
also provided new jobs, many of which were filled by Natives. Although most of these new jobs were in the City
of Nome, some were in the smaller communities. Due to the creation of the Native corporations, wage-andsalary employment in the fmance/insurancejreal estate category increased from 41 jobs in 1973 (annual average)
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to 182 jobs in 1976 within the Nome Census Division. Jobs in this category subsequently declined to only 53 in
1982 but rose again through 1987 to 73--a 38-percent increase (see Table ill-9).
Two more economic developments have been of importance in the 25 years since Alaska statehood. Gold
mining on a large scale was resumed in 1975 due to· removal of the statutory gold price of $35 per ounce. By
1976, gold-mining employment averaged approximately 100 wage-and-salary jobs annually (see Table ill-9).
The other important economic development has been a steady increase in the importance of commercial fiShing
within the Nome Census Division. (This topic is discussed in detail in Sec. m.C.2.)

In 1984 and 1985, the Alaska Gold Company hired between 80 and 150 people for 8 months of" the year and 40
people during the winter months. In July 1986, Inspiration Gold Inc. began operation of the Bima, an offshore
mining dredge. During a 40-day test period, the vessel recovered 3,000 ounces of gold. The Bima operates
around the clock between mid-May and mid-November, working two shifts per day. The company employed
approximately 85 people (full-time equivalent employment), 57 percent of whom are hired locally in 1988.
Approximately 37 percent of those hired locally were Native. Workers are helicoptered to and from the Bima
out of Nome on a daily basis. Jobs on the vessel are both for skilled (in the engine room) and unskilled (general
deckhands) labor (Kosell, 1988, oral comm.). According to reports, although large, the Bima is not a particularly
complicated operation.
Table C-9 in Appendix C shows the seasonal fluctuations of employment in the City of Nome. For the years
1980 through 1986, it appears that employment generally peaks in September and bottoms out in January.
During this period the fluctuations have been as much as 38 percent from trough to peak and 27 percent from
peak to trough during the course of a year.
Leyels of Income and Costs of Living: In 1984, total personal income per capita in the Nome Census Division
was $14,265, compared to $19,188 in Anchorage and a U.S. per capita income of $12,TI2 (State of Alaska, Dept.
of Labor, 1987). The Nome Census Division figure is 26 percent below the corresponding Anchorage income
and 12 percent above the U.S. average income, if differences in living costs are not considered. These figures
are skewed because of a higher per capita income in Nome as compared to the villages in the area. It is
suspected that per capita income in most of the villages is considerably less than that presented for the district.
However, the purchasing power of a dollar of income in the Nome Census Division is much less than that of a
dollar of income in Anchorage, due to higher living costs in the Nome Census Division. Even greater differences
exist between living costs in the Nome area and average U.S. living costs. Consequently, the purchasing power
of a dollar of income in the Nome area is a great deal less than the purchasing power of a dollar of income spent
in any community with average U.S.living costs. The cost of living iri the Nome district is estimated to be 33
percent above living costs in Anchorage and 47 percent above that of Seattle (State of Alaska, Department of
Administration, 1985). These figures do not account for subsistence activities. According to the same report,
93 percent of all households (Native and non-Native) surveyed in the Nome district engage in subsistence
activities and 64 percent obtain at least 25 percent of their food from such endeavors (see Sec. m.C3).

2.

Commercial Fisheries in the Nome Area:

a.
King Crab: The only commercial shellfish fishery in the Nome area is for red king
crab. Red king crab have been used for subsistence purposes by local residents for many years, but the
commercial fishery did not exist until April1977.
There are two distinct red king crab fiSheries. The first, which occurs between November 15 and May 15, is a
nearshore, through-the-ice fishery used exclusively by Nome-Norton Sound area residents for both subsistence
and commercial purposes. The second, which occurs in August, is an offshore fishery used exclusively by large,
out-of-region, commercial fishing vessels (ADF&G, 1986a).
Nome fishermen participate in the winter commercial crab fishery operating pots and handlines through the ice.
Most of the fishing effort occurs within 5 miles of Nome. In 1986, five winter commercial fishermen reported
a total harvest of 2,168 crab. The price per crab averaged $5.40. Recent commercial and subsistence harvests
from the winter crab fishery are reported in Table ill-11 (ADF&G, 1986a).

In 1986, the summer crab fishing season was open for 23 days, but fishing occurred for just 13 of these days.
The harvest was 479,463 pounds. The price received was approximately $1.25 per pound, and the total value
to the fishermen was about $600,000. The number of vessels participating in the fishery has ranged from a high
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Table ill-11
Commercial and Subsistence Harvests of Red King Crab
in Norton Sound, Winter Fishery,,
Commercial

Year 21

FisherMen

No. Crab
Harvested

1978
1979
1980
1981
1982
1983
1984
1985
1986
1987

37
1
1
0
1
5
8
9
5
7

9,625
221
22
0
17
549
856
1,168
2,168
1,040

Subsistence

Winter 31

Permits
Issued

Permits
Returned

Permits
Fished

1977-78
1978-79
1979-80
1980-81
1981-82
1982-83
1983-84
1984-85
1985-86
1986-87

290
48
22
51
101
172
222
203
136
138

206
43
14
39
76
106
183
166
133
134

149
38
9
23
54
85
143
132
107
98

Total
Crab
Caught 41
6/
6/
6/
6/
6/

6/

15,923
10,757
10,751
7,406

Total
Crab
Harvested 51

Average
Harvest/fro

12,506
224
213
360
1,288
10,432
11,220
8,377
7,052
5,772

84
6
24
16
24
123
78
63
66
59

Source: ADF&G, 1986a.
,, The years 1977-1984 represent finalized data; 1985 data are preliminary.
Prior to 1985, the winter commercial fishery occurred from January 1-April 30; as of March 1985, the winter commercial harvest may occur from
November 15 through May 15.
31
The winter subsistence fishery occurs during months of 2 calendar years (as early as December through May).
41
The number of crab actually caught; some may have been returned.
51
The number of crab "harvested" is the number of crab caught and kept.
6
' Data unavailable.
21

of 36 in 1981 to a low of 3 in 1986. In 1986 none of these vessels were from Nome; however, in 1985, one vessel
from Nome participated. In 1987 three catcher/processors, one processing vessel, and six fishing vessels
participated in the harvest. Recent harvests from the summer king crab fishery are reported in Table III-12
(ADF&G, 1988).
b.
Salmon and Herring: The commercial salmon and herring fisheries in the area of
the proposal are small relative to the Norton Sound district as a whole. The number of herring gi.lhiet permit
holders that list their residence as Nome has ranged from 12 in 1981 to a low of 2 in 1982. In 1985, there were
6 permits held by Nome residents. These fishermen caught 54,705 pounds of herring, valued at $12,800. None
of this catch was in the Nome subdistrict (USDOC, NMFS, 1988). District-wide, in 1987, approximately 564
fishermen harvested over 8 million pounds of herring, valued at $2,600,000 (ADF&G, 1988). Table ID-13 gives
commercial herring fisheries information for the years 1979 through 1987.
Salmon permits held by Nome residents ranged from 20 in 1981 and 1982 to 9 in 1984. In 1987, 10 commercial
fishermen harvested a total of 6,226 salmon in the Nome subdistrict, which runs from Penny River to Bluff
{ADF&G, 1988). The total catch for the Norton Sound district was 136,283 fish. The value of the harvest, to
the commercial fishermen, was $504,631 (ADF&G, 1988). Commercial and subsistence salmon catches for
the Nome area (subdistrict 1) are shown in Table ill-13a.
3.

Subsistence-Harvest Patterns:

a.
Introduction: The OCS Mining Program Norton Sound Lease Sale area lies within
Nome's subsistence-harvest area. This section describes Nome's subsistence-harvest patterns and provides
general information on subsistence-harvest patterns, harvest information by resource, timing of the subsistenceharvest cycles, and harvest-area concentrations by resource. Only Nome's subsistence-harvest patterns are
described because effects on subsistence harvests of other communities outside of Nome are not anticipated (see
Sec. IV.B.10 for this analysis). In addition, other communities in the Norton Sound region do not harvest
subsistence resources offshore of Nome in the vicinity of the proposed lease sale (ADF&G, 1986b; Magdanz,
1990, oral comm.). Effects on migratory species which may be in the proposed sale area, but harvested in other
areas, also are not expected to be more than MINOR (see Sec. IV.B.10 for this analysis). Consequently, only
the subsistence harvests of Nome are included in this description. Effects on subsistence harvests for the village
of Solomon near Nome also are not anticipated because this community now only has a few elderly permanent
residents (U.S. Census, 1980). Solomon residents participate in subsistence harvests in conjunction with their
Nome relatives (see Sec. IV.B.10). Subsistence-harvest patterns in the Norton Sound region are described in the
Norton Basin Sale 100 FEIS (USDOI, MMS, 1985a). This description is augmented by the Alaska Habitat
Management Guide, Volume IV {ADF&G, 1986b), Magdanz and Olanna (1986), and Ellanna {1983a).
Natives (Northern and Southern Inupiat and Central and Siberian Yup'ik Inuit) in Nome participate in a way
of life often referred to as "subsistence" (there are also non-Natives who have adopted this way of life--laws and
State regulations regarding subsistence do not make distinction between Natives and non-Natives, although the
Marine Mammal Protection Act of 1972 strictly forbids non-Natives from harvesting marine mammals). While
new elements have been added to the way people live, this way of life is a continuation of centuries-old
traditional patterns. Until January 1990, Alaska statutes defined "subsistence uses" as: "the non-commercial,
customary and traditional uses of wild, renewable resources by a resident domiciled in a rural area of the state
for personal or family consumption" {AS Sec.l6.05.940) and subsistence uses was given priorty over other uses.
In January 1990, as a result of McDowell v. State of Alaska this law was declared unconstitutional by the Alaska
Supreme Court. However, Federal law (Title VIII of ANILCA) continues to defme Alaskan subsistence and
grants it priority over other uses as well. All provisions of the Alaska State law on subsistence remain in effect
except for the rural provision for subsistence. The effect of the Alaska Supreme Court's decision was stayed
until July 1, 1990. The State reconvened to devise a solution to the issues raised in the McDowell decision, but
no solution was agreed on. The Federal Government now has jurisdiction over management of subsistence on
Federal lands.
Subsistence laws recognize the importance of subsistence not only to the food supply but to a way of life. In
many rural Alaska villages, subsistence pursuits structure and color all aspects of life. Residents refer to hunting
as their "lifestyle," and this assertion is echoed .bY social scientists familiar with the Norton Sound region
(MacLean, 1986; Ellanna, 1980; Wolfe, 1981; Jorgensen, 1984; Little and Robbins, 1984; Magdanz and Olanna,
1985; ADF&G, 1986; and Magdanz and Olanna, 1986). Subsistence is important to the sociocultural system
through sharing of subsistence foods, the formation of task groups and crew structures, and is a core cultural
value (see Sec. ID.C.4 for this discussion). The importance of hunting for maintaining cultural identity is
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Table 111-12
Commercial Harvest of Red King Crab in Norton Sound,
Summer Fishery

Legal Male
Pop. Est. 11

Commercial
Harvest 21

Number of
Vessels

Crab/
Pot

Average
Weigh

Ex-vessel
Price

Fishery
Value
(Millions)

1976 3141

8.1

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

1977 51

10.0

0.52

7

36

2.7

0.75

0.229

1978 51

11.0

2.09

8

64

3.0

0.95

1.897

1979 41

5.4

2.93

34

28

3.0

0.75

1.878

1980

6.6

1.19

9

29

3.6

0.15

0.890

1981

4.7

1.38

36

11

3.7

0.85

1.172

1982

1.3

0.23

11

6

3.6

2.00

0.405

1983

2.1

0.37

23

12

2.8

1.50

0.537

1984

2.7

0.39

8

14

2.8

1.02

0.395

1985

2.4

0.43

6

11

2.9

1.00

0.427

1986 61

2.8

0.48

3

38

2.9

1.25

0.600

1981 71

2.2

0.33

9

10

3.2

1.50

0.491

Year

Source: ADF&G, 1988b.
1
'

21
3
'
4
'
5
'

61
71

Population estimate prior to fishery in given year in millions of pounds.
Millions of pounds.
No commercial fishery in 1976.
Population estimate derived by NMFS.
Population estimate derived from catch per pot from commercial fishery.
Population estimate derived from 1985 ADF&G assessment survey.
Population estimate based on 1985 assessment-survey data and recruitment observed in season; this estimate can only be approximated due to the
lack of current assessment data.

Table ill-13
Herring Biomass Estimates and Commercial
Fisheries Data for the Norton Sound District

Dollar
Value
(millions)

Year

Biomass11
(short tons)

Harves~
(short tons)

Exploitation31
(percentage)

Roe
(percentage)

1979

7,700

1,292

16.8

7.0

.6

67

198041

8,400

2,452

29.2

8.1

.5

294

1981

25,100

4,371

17.3

8.8

15

332

198241

17,400

3,933

22.6

8.8

1.0

237

1983

28,100

4,582

16.3

8.6

1.4

272

1984

23,100

366251

15.8

10.3

.9

194

1985

20,000

3,548

17.7

9.9

1.4

277

1986

28,062

5,194

18.5

9.6

2.9

323

1987

32,370

4,082

12.661

8.6

2.6

564

'

Number of
Fishermen

Source: ADF&G, 1988b.
1/

2/
3/

4/
5/
6/

Methods of calculating biomass have varied over the years. Biomass estimates listed follow methods
used during that year.
Includes both bait and sac-roe harvests.
Represents total District exploitation. During many years southern subdistricts are closed because
exploitation of the local biomass reaches 20 percent, while northern subdistricts have remained open
because little or no harvest has occurred
Minimal biomass estimates due to poor survey conditions.
Includes an estimated 90 short tons of wastage.
Peak estimate made after commercial fishery; the fishery was not reopened due to the high probability
of spawnouts present after 2 consecutive days of heavy spawning.

Table ill-13a
Commercial and Subsistence Salmon Catches
for the Nome Subdistrict (Subdistrict 1)

Year

Commercial
Total

1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987

Subsistence
Total

Combined
Total

10,848
8,989
16,129
31,670
11,289
'13,937
22,380
33,162
12,283
4,571
6,596
8,216
6,226

9,224
7;399
15,498
17,618
10,757
30,515
15,939
25,889
17,215
23,949
9,008
17,750
11,052

11J,072
16,388
31,627
49,288
22,046
54,452
38,318
59,051
29,498
28,511J
15,604
25,966
17,278

5-year
avg. 11

12,966

18,762

31,728

10-year
avg. 21

17,023

18,414

35,437

Source: ADF&G, 1988.
1/

1982-1986.

21

1971-1986.

expected to grow in the near future as social pressures associated with development build. While subsistence
is integrated into all parts of village life, this section only examines information regarding the subsistence
harvests. The economic replacement value of subsistence foods is not addressed because subsistence provides
more than sustenance; it also is critical to the sociocultural system (see Sec. m.C.4). In addition, there are no
data on the economic replacement value of subsistence foods in Nome.
Unlike Western industrial systems, subsistence systems are built directly on naturally occurring renewable
resources. The following discussion (which draws heavily on Magdanz and Olanna, 1986; Ellanna, 1980; Wolfe,
1981; Ellanna, 1983a; Sherrod, 1982; and ADF&G, 1986) focuses on the actual food hunted, fished, and gathered
by local residents (see Sec. m.C.4, Sociocultural Systems). In the study area, subsistence pursuits are extremely
important simply in terms of the material goods provided. While some food is imported into Nome, a vast
amount is hunted and gathered locally. Even though some households may not participate in a particular
subsistence harvest, these foods, will be consumed through sharing with other households. Sharing of subsistence
resources occurs within Nome as well as between Nome and other villages in the region and sometimes in other
areas throughout the State. Subsistence resources are the foundation of the region's mixed subsistence and cash
economy. Estimates vary widely on the percentage of subsistence foods in the diet; several studies indicate that
in the villages in the region subsistence may provide 70 to 80 percent of the total protein consumed within the
households (see Ellanna, 1980; and Little and Robbins, 1984). Dependence on subsistence foods in Nome is
most likely less; however, subsistence foods still provide a large portion of the diet--a portion that families could
ill-afford to replace with imported substitutes (see Sec. m.C.1).
Besides food for people, subsistence provides dog food; and it is the only source for critical materials such as
ivory needed for carving, furs for clothing, bearded seal hides for mukluk soles, and other seal skins for mukluk
uppers. Lone individuals occasionally engage in certain subsistence pursuits such as duck hunting, but most
· subsistence activities are accomplished by groups of people working together. Often these task groups tend to
be composed of related individuals, but sometimes include unrelated friends or partners. (The extreme
sociocultural importance of subsistence-task organization is examined in Sec. m.C.4, Sociocultural Systems.) FISh
camps call attention to four important qualities which, together, tend to characterize subsistence-based
economies. Fttst, subsistence activities are seasonal, and human economic endeavor within the study area
traditionally was so strongly regulated by the migratory characteristics of major subsistence species that the form
of settlement would change from one season to the next. In Nome today, however, the road system allows easy
access to fish camps. Second, subsistence activities are strongly localized. Salmon fishing, for example, cannot
take place just anywhere along a river; it occurs at appropriately productive and usable spots. Third, subsistence
is regulated by a system of traditional, locally recognized rights, obligations, and appropriate behaviors. Who
uses a particular site, how people relate to each other at the camps, how the take is divided at the site, and how
it is redivided at the village are all regulated through traditional usages. The availability of each resource varies
from year to year and is unpredictable, yet the variation must be planned for. Although village hunting, fishing,
and gathering territories overlap, each village exists in its own niche, and village hunting patterns are fine-tuned
to these local differences. In Nome, a heterogeneous community, village hunting patterns can be disrupted when
outsiders unfamiliar with the traditional behaviors move into the community, begin hunting or fishing while
ignoring local "rules", and finally upset the balance. Finally, the fourth factor is "opportunity." Besides the
seasonal· timing of the availability of the subsistence resources, "opportunistic" availability is also an important
factor. For example, it may be the correct season to fish, but if the right "opportunity" is not available for
harvesting them (physical conditions in the river are not right, such as high water), then the focus on a certain
subsistence harvest necessarily must shift to other subsistence resources that may be "opportunistically" available
at the time.
Nome is a mixture of subsistence-harvest traditions due to the variety of Natives living there (Magdanz and
Olanna, 1986). The subsistence traditions Nome residents roughly follow depend on their community of birth
("natal" community), although there has been some adaptation to the Nome environment. For example,
residents from Little Diomede and St. Lawrence Islands now harvest moose (Magdanz and Olanna, 1986). (A
discussion of the subgroups of the Nome community is found in Sec. m.C.4) Nome residents from Teller and
Brevig Mission follow the small-sea-mammal-hunting pattern; others from King Island, St. Lawrence Island, and
Diomede are part of the large-sea-mammal-hunting pattern, while still others are part of the Norton Sound
fishing and coastal-and inland-hunting pattern (along with Solomon, Golovin, White Mountain, Ellm, Koyuk,
Shaktoolik, Stebbins, St. Michae~ and Unalakleet which are outside of the sale area).
Participation in harvests of subsistence resources in the Nome area varies according to a household's length of
residency and place of origin. Specifically, someone who was born and raised outside of Nome--from King
Island, for example--is likely to continue hunting for the resources he or she grew up harvesting and in traditional
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locations, such as on or near King Island. Nome has a complex and stable round of hunting and fishing activities,
a large number of species used, high volumes of output, and substantial labor investment in harvesting
subsistence resources. Only a very small percentage (5%) of all Nome households (Native or non-Native) use
no local resources (Ellanna, 1983a). In the Nome area, salmon is the most commonly harvested resource. In
a survey conducted of a random sample of all Nome households contacted in 1982 (that included Natives and
non-Natives) (see Figs. ill-21a and b; Ellanna, 1983a), 83 percent of all households surveyed harvested salmon
(Fig. m-21a; Ellanna, 1983a). Other fish also are harvested heavily. Moose was harvested by 63 percent of all
households. Shellfish was harvested by 57 percent and ducks, geese, and cranes by about 50 percent of the
households surveyed. In addition, 82 percent of all households also harvested berries, and 66 percent harvested
ptarmigan (Wolfe and Ellanna, 1983).
Although these percentages are for all households in the study, percentages of households participating in
harvests by birthplace is presented in Ftgllles ill-21a and b. The significance of these harvest levels is that a
large percentage of Nome residents--non-Native as well as Native-participate in subsistence hunting and fishing
(Ellanna, 1983a). An actual breakdown by Native and non-Native is not provided in Figures m-21a and b,
however, it can be assumed that residents originating from northwest Alaska are predominantly Native and
residents from outside Alaska are predominantly non-Native.
The Marine Mammal Protection Act forbids non-Natives from harvesting marine mammals. In a random
sample of all Nome households contacted for a 1982 survey (Ellanna, 1983a), 22 to 29 percent of the households
harvested walrus, bearded seal, and spotted seal (see Figs. ill-21a and b). It is difficult to compare these harvest
percentages to harvests of other resources since these exclude non-Natives. ·
In a subsistence mapping study of 46 households (this was a nonrandom sample of active resource users--65.2%

Native [Magdanz and Olanna, 1986)), salmon was harvested by all of those people interviewed. Also harvested
by more than 67 percent of the sample were freshwater and marine fish, shellfish, seals, and walrus (see Table
m-14). It should be noted that statistics presented on harvests by hQusehold do not represent the number of
households that consume subsistence resources through the distribution and sharing networks. Whether harvest
statistics include Natives and non-Natives also needs to be considered. Statistics of household harvests also can
be misleading because of the tendency for households to conduct harvests together. For example, a grandfather,
his son, and his three teenage grandsons all living in the same household may go walrus hunting, but this would
be represented as only one household.
b.
Subsistence Resources Harvested: In the following sections, subsistence harvests
in Nome are described by resource.

FISh: FISh are a primary subsistence resource for all villages in the study area {FJ.gS. m-21a and b). FISh nets
are set in the vicinity of the Nome and at fish camps located along the coast and in the drainages of major
salmon streams. Salmon, particularly pink, chum, and coho, are the most important cash resource for this area
and are a critical subsistence resource as well. It is not uncommon for area residents to participate in both
subsistence and commercial salmon fishing at the same site during the same week {ADF&G, 1986). Salmon
fishing occurs from early June to August (Fig. ill-22). The Nome River is a major source of pink salmon for
Nome residents. Other important rivers include the Sinuk, Penney, Cripple, Fish, Solomon, Eldorado, Flambeau,
and Bonanza Rivers. The Eldorado, Flambeau, and Bonanza Rivers are the three major rivers draining into
Safety Sound. Fishing also is done along the coast. Subsistence fishing in the Nome River has required a permit
since 1968. Between 1972 and 1983, an average of 49 subsistence permit holders fished the Nome River. The
average subsistence catch during that period consisted of 112 pink, 21 chum, and 10 coho salmon. Other rivers
in the Nome area now require subsistence permits as well (see Table m-15). In 1986 the total salmon harvest
in the Nome area was 17,793 fish (97% of the recent five-year average of 18,400 salmon) from 265 permits
issued (see Table m-15). Arctic char and arctic grayling also are fished in the Nome River (Magdanz and
Olanna, 1986).
Beach seining and gillnetting for herring also are important subsistence activities. Other fish of importance to
Nome are arctic grayling, dolly varden ("trout"), ling cod, arctic cod ("blue cod"), saffron cod ("tomcod"), smelt,
sculpin ("bullhead"), humpback and broad whitefish,-capelin, char, halibut, pike, and flounder (Ellanna, 1983a;
Magdanz and Olanna, 1986). The most commonly caught marine fish in the Nome area are saffron cod, arctic
cod, and sculpin (Magdanz and Olanna, 1986). Saffron cod is harvested primarily at Safety Sound in the fall and
through the shorefast ice in front of Nome during the winter (Magdanz, 1988b). Humpback and broad whitefish
are caught year-round by jigging through holes in the ice in winter or with nets during open water in the summer.
Whitefish are harvested primarily from mid-september through early February with occasional harvests from
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Table ill-14
Subsistence Resources Harvested in Nome During 198511

Subsistence Wild Resources Used
Salmon
Freshwater FISh
Marine F'ISh
Shellfish
Walrus
Seals
Moose
Small Mammals
Bear
Plants
Wood
Waterfowl

Number of
Households

Percent of
Total Sample

46
42

100.00
913
78.3
80.4

36
37

31

67.4

37

80.4

43

93.5

32
6

69.6
13.0

43
26
30

93.5
56.5
65.2

Source: Magdanz and Olanna, 1986.
1/

This was not a random sample. Households were selected for their participation in subsistence
harvests.
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Table 111-15
Nome Subsistence Salmon Catches for 1986

Location
Nome River

Permits
Issued

Permits
Returned

Permits
Fished

Chinook

Sockeye

Coho

Pink

Chum

Total

92

77

55

6

0

210

4,611

847

5,674

100

92

61

140

104

276

2,115

5,528

8,163

6

3

2

0

I

3

91

180

275

Eldorado River

23

19

14

I

124

799

919

1,844

Flambeau River

12

11

6

0

I

5

571

513

1,090

Snake River

13

11

8

3

1

38

257

82

381

Penny River

2

2

1

0

0

0

97

3

100

Solomon River

9

8

3

0

0

19

I

3

23

Feather River

0

0

0

Bonanza River

7

5

3

0

0

14

207

22

243

Cripple River

1

0

0

0

0

0

0

0

0

Safety
Sound

0

0

0

Totals

265

228

153

150

108

689

8,749

8,097

17,793

Marine
Waters
Sinuk River

Source: ADF&G, Division of Commercial Fisheries, 1986.

August through mid-September and mid-February through mid-April (Fig. ID-22; ADF&G, 1986). Hah'but is
available only in the deeper water around the Bering Strait islands. Char, trout, and pike are favorite subsistence
and sports species (Ellanna, 1983a). Exactly 50 percent of Native households and 263 percent of non-Native
households in Nome in 1982 owned boats (Ellanna, 1983a). Although this is not the current number of
households owning boats, it does demonstrate the high proportion of households in Nome owning boats. Since
many families are extended families living in different households, the percentage of households with access to
a boat is most likely even higher.
Summer fishing occurs near the villages (Fig. m-23) and at traditional fish-camp locations along the coast,
coastal lagoons, and streams. Wmter fishing occurs near the villages or on outings in conjunction with other
hunting activities (ADF&G, 1986).
Shellfish: Crabs, clams, and mussels are harvested locally by Nome residents. Red king crab is the most
commonly harvested shellfish (Fig. ID-24). The area immediately south of Nome between Cape Nome and
Sledge Island is prime king crab winter habitat (Magdanz and Olanna, 1986), and king crab are year-round
inhabitants of the proposed lease-sale area. King crab are found throughout the proposed sale area, but are
most abundant in waters between Sledge Island and Cape Nome. Pot surveys have documented crab abundance
of 2,000 to 3,000 crab/mi2 within the proposed lease-sale area (Magdanz, 1988a, oral comm.). Crabbing occurs
between January and May (peaks in March and April), although occasionally it occurs in the summer (Fig.
m-22). Winter crabbing occurs from shorefast ice, which is rarely more than 3 miles offshore--outside of the
proposed lease-sale area. However, the proposed lease-sale area is believed to be a critical habitat for crab
which move into shallower, nearshore waters in winter and spring (Magdanz, 1988a, oral comm.). The
subsistence harvest of crab has been depressed in recent years, and local residents feel it is a result of
commercial crab harvests begun in 1977 (Magdanz, 1983). The total Norton Sound red king crab subsistence
harvest in 1978 was 12,506, dropped to a low of 213 in 1980, went up to 11,222 by 1984, only to drop back down
to 8,377 in 1985 and 7,052 in 1986. The decrease may reflect a drop in the number of permits issued and
returned, but may also be due to poor ice conditions and changes in crab distribution (ADF&G, 1988a). In
Nome the subsistence harvest in 1983 was 9,968 crab, an increase from 1,288 in 1982, 371 in 1981, and 213 in
1980 (see Sec. III.C.2 for commercial harvests of crab). It should be noted that harvest figures are obtained from
permits; not all crabbers obtain or return permits, thus, these figures also may represent more permits being
obtained and returned (Magdanz and Olanna, 1984). The poor catches in the winter of 1980-1981 may be
attn'buted to a declining crab population. Subsistence fishing success from 1982 to 1986 may be due to a
rebuilding of the crab populations and increased use of more efficient gear (pots instead of handlines) (ADF&G,
1988a).
Clamming is done by only a small portion of the population. Safety Sound and estuaries of its tributary rivers
are prime clamming areas for Nome residents. There also is a clam and mussel harvest at Woolley Lagoon and
along the western spit between Grantley Harbor and Port Clarence (Magdanz and Olanna, 1986).
Marine Mammals:
~:

Seals are a critical food source for both meat and oil. Seals are harvested by residents of Nome,
Solomon, Golovin, and White Mountain. The entire coastal area (Fig. m-25) is important for seal harvests.
Seal and walrus are often hunted at the same time during spring. In a survey of Nome Native residents, 29 and
22 percent of the households surveyed harvested bearded and spotted seals, respectively, and 11 percent
harvested ringed seals (Ellanna, 1983a). As with other subsistence harvests, through sharing, more households
consume seals than harvest seals. Bearded seals (ugruk), ringed seals, and spotted seals are first, second, and
third, respectively, in local preference. Spotted seals are the least desirable for human consumption and are
harvested primarily for their hides and as a source of dog food. Ribbon seals also are occasionally harvested.
Ringed seals commonly are available during the winter months and are hunted at breathing holes and leads in
the sea ice (Fig. m-22), but also are available the rest of the year. Other seal species, including bearded seal,
more commonly are associated with broken ice or the pack-ice edge during the spring (April-June) and fall
(September-November). Spotted seals are especially abundant in the fall, feeding on small fish near shore and
in brackish waters like Safety Sound, Grantley Harbor, and the entrance to Sinuk River. Seal harvests peak
during the fall and spring migrations. The cultural and economic importance of bearded· seal hunting is evident
in the reported level of hunting activity. Almost all parts of the seal are utilized. The meat is eaten boiled, fried,
roasted, or dried. Blubber is rendered into oil, and hides are used for garments, boot soles, ropes, gun cases,
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and packs. In the winter, seal hunters use snowmachines to travel up to 50 mi along the coast to harvest seals.
In open water, in the spring, travel is done by boat from seal-camp locations along the coast. Seal skins and gut
are used locally for clothing and other home uses, as well as for crafts that are sold for cash (ADF&G, 1986).

Walms: Walrus are harvested by 15 percent of Nome households--all of these households are Native (Ellanna,
1983a). As with other subsistence resources, through sharing, more households consume walrus than harvest
walrus. Walrus range over one of the largest territories of any subsistence species. In a study of Nome
subsistence-harvest patterns, it was discovered that Nome hunters harvest walrus as far as 75 mi south of Nome.
One hunter traveled as far as 12S mi southwest. However, most households hunted about 10 mi from shore to
the south and west of Nome, and sometimes used Sledge Island as a base camp (Magdanz and Olanna, 1986;
see Fig. m-25). Walrus also are known to congregate near Cape Nome. The use of large, wooden and
aluminum boats and outboard motors has allowed residents to expand their walrus-hunting range (Eilauua, 1980).
Most hunters in Nome in 1985 were using 18-foot aluminum skiffs with 50 to 90 horsepower motors. The
primary Nome walrus harvest occurs from early May to late June, although harvests occasionally occur as early
as April and in the last part of June and from September through November (Fig. ID-22). King Islanders
residing in Nome travel to King Island and harvest walrus for a somewhat longer period that begins in May and
runs through the middle of July (Fig. m-26; ADF&G, 1986b). The average number of walrus harvested in
Nome from 1980 to 1984 was 554; in 1985 it was 256 (Taylor, Schliebe, and Simon-Jackson, 1985).
Walrus cows and calves and later bulls and barren cows are hunted during the first part of the season, primarily
in open water at ice leads or near broken ice. Bull walrus, too, are highly prized for their ivory, an important
craft and cash resource in all villages in the study area. Wa1rus meat is frozen, dried, fermented, or stored in
oil (Ahwinona, 1980). Other walrus byproducts provide rawhide line for household use and drum heads for
ceremonial occasions and dancing. Walrus hunting is a cooperative effort rather than an individual activity and
is done by a crew ranging from four "to ten men who are directed by a boat captain (skinboats have crews of
7-10; aluminum boats, now in wide use, have crews of 4-7). Personal interrelationships, social factions, economic
distribution, and well-being are all related to the boat-crew composition and the success of the hunt. Walrus
products are ritually distributed among crew members, and kinship-based distribution networks provide
nutritional and economic support for the entire community (Ellanna, 1980). Changes in technology, particularly
the increased use of aluminum boats, have introduced some social changes (kinship ties and sharing) associated
with the hunt and its distribution (Ellanna, 1980).
Waterfowl: .Migratory waterfowl are important subsistence resources, particularly in early spring, when winter
food stocks are low and fresh meat is missed. Both birds and eggs are harvested. Waterfowl complements the
large, marine mammal component of the subsistence harvest. Seabird rookeries and waterfowl-nesting areas are
important sources of eggs in the late spring and summer. Waterfowl are harvested throughout the spring,
summer, and especially in the fall when the birds are fat (Fig. ID-22; ADF&G, 1986). Nome residents harvest
waterfowl primarily in Bluff, Safety Sound, and at Sledge Island. Murres and cormorants are especially abundant
at Bluff and Sledge Island. The coastal areas from Topkok Head to Cape Douglas also are used by Nome
residents (Fig. ill-27). Cranes, Canada geese, brants, puddle or pond ducks, and eider and other sea ducks are
the most hunted waterfowl (Magdanz and Olanna, 1986; Magdanz, 1988b). Eggs are gathered by residents of
Nome at Bluff, Safety Sound, and Sledge Island (Magdanz, 1988b).
~

Brown and polar bears also are harvested by a few Nome residents, but are considered more of a nuisance
than a food source (Magdanz and Olanna 1986). Both the meat and the hide are utilized by hunters. The polar
bear hunt occurs from early December through the end of February (Fig. ill-26; ADF&G, 1986). Brown bears
are harvested in September, October, April, and May (Fig. ill-22) and hunters must have a permit to harvest
them--only 1 permit is allowed every 4 years. From 1974 through 1985, only three polar bear were harvested by Nome residents (Schliebe, 1985; Ellanna, 1983a). In 1988, King Island residents in Nome harvested 2 polar bears
at Cape Woolley. In a 1985 survey in Nome, only five households reported brown bear harvests. Bears are
harvested along the coast and throughout the interior (see Magdanz and Olanna, 1986 for a description of bearharvest areas).
Moose: Moose have been the primary large terrestrial mammals available to hunters in the Nome area since
caribou disappeared in the 19th century. Moose are harvested by Natives and non-Natives in Nome.
Approximately 71 percent of residents "from elsewhere in Alaska" (generally Non-Natives) harvested moose,
while approximately 64 percent of residents "from·towns and villages in northwest Alaska" (generally Natives)
harvest moose (see Figs. ID-21a and b; Ellanna, 1983). With the exception of trout and grayling fishing, moose
are the only subsistence resource which is harvested by a larger percentage of non-Natives than Natives. Moose
are harvested from the beginning of August through mid-March (see Fig. m-22). Moose hunting occurs from
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the upper FISh River in the east to the American River in the west (see Fig. m-28), however moose harvests are
concentrated along the Kougarok Road, the Teller Road, and the Council Road. Roads are lised heavily for
moose hunting, although some hunters fly into areas more distant from Nome. In areas near Nome the hunting
season lasts only 15 days in early September. After the September hunting season, moose hunters must travel
more than 50 miles to harvest moose in areas where the hunting season remains open through December or
January (Magdanz and Olanna, 1986).
4.
Sociocultural Systems: This section provides a profile of the sociocultural systems that
characterize Nome, which is near the OCS Mining Program Norton Sound Lease Sale area. The topic of
sociocultural systems encompasses the social organization and cultural values of the society. The ethnic,
sociocultural, and socioeconomic makeup of Nome is primarily Northern and Southern Inupiat, Siberian and
Central Yup'ik. Sociocultural systems of this region are described and discussed in detail in the Norton Basin
Sale 100 FEIS (Sec. ill.C.2; USDOI, MMS, 1985a). The following summary is pertinent to the OCS Mining
Program Norton Sound Lease Sale and is augmented by additional material, as cited.
a.
Introduction: The Nome Gold RusJt began at Anvil Creek (which feeds into the
Snake River) in 1898. Contact with outsiders introduced new economic and social forms; it also brought new
diseases to the area and led to a major population decline of Natives. A turn-of-the-century crash in the region's
caribou population caused a major reorientation of the socioeconomic systems in the region. For example, the
caribou hunters were forced to turn more toward marine mammals and fish; thus, altering the balance between
wildlife resources. Nevertheless, profoundly important relationships exist today (as they did in the distant past)
between these ecological adaptations and kinship organization, household organization, nonsubsistencehousehold economics, village economics, village social and political organization, and, finally, the details of habits,
beliefs, ideologies, and behaviors that we call "culture."
The following discussion describes Nome, the community that may be affected by the OCS Mining Program
Norton Sound Lease Sale. These community-specific descriptions discuss factors relevant to the sociocultural
analysis: location of Nome in relation to the dredging activities, population, and current socioeconomic
conditions. Social organization, cultural values, and other issues concerning Nome are discussed after the
following descriptions. This section deals primarily with the Native sociocultural systems because it is more likely
that the non-Native culture would not be affected by the propopsed lease sale.
Nome: Historically, Nome has been the regional center of the Bering Strait region since the Nome Gold Rush
began at Anvil Creek in 1898. In 1900 Nome had a population of 12,488. In 1987, Nome's population was
approximately 3,872 (see Sec. m.C.1) which still made it the largest community in the region. The 1980 census
determined that 39.1 percent of Nome's population was Caucasian and 58.4 percent Alaska Native (Impact
Assessment, Inc., 1987). Using utility lists of occupied households, researchers for a Nome subsistence study
(Magdanz and Olanna, 1986) determined that 34.2 percent of the heads of households were hom in northwest
Alaskan communities (including Nome); this 34.2 percent is predominantly lnupiat with residents whose natal
community percentages are as follows: Nome (40.8%), Teller (3.3%), Diomede (4.8%), Shishmaref (6.3%), King
Island (8.7%), Wales (9.3%), and other northwest communities (15.6%). Residents of Nome whose natal
communities are Gambell and Savoonga are Yup'ik Eskimos and represent 5.4 and 5.7 percent of the Nome
population, respectively (see Fig. ill-29).
Nome is the community nearest the lease-sale area (see Figs. ill-23 and 24) which could be affected by the
proposed lease sale because primary subsistence-h-arvest areas lie witltql the proposed sale area, local employees
predominantly will be from Nome (rather than other communities in the region), and air- and marine-support
will be based in· Nome. Nome also will be the base of the mining operations--there will not be a base camp.
b.
Cultural Values: Traditional Inupiat and Yup'ik values were centered on their close
relationship to the land and natural resources, specifically game animals. The Inupiat and Yup'ik had a close
relationship to the supernatural with specific beliefs in animal souls and beings who controlled the movements
of animals (Burch, 1971; Lantis, 1959; Chance, 1966). Other values included an emphasis on the community
and its needs and support of other individuals. The Inupiat and Yup'ik respected persons who were generous,
cooperative, hospitable, humorous, patient, modest, and industrious (EIIanna, 1980; Lantis, 1959; Chance, 1966).
Although there have been substantial social, economic, and technological changes in the Inupiat and Yup'ik
lifestyle, subsistence continues to be the central organizing value of Inupiat and Yup'ik sociocultural systems.
A report entitled, "Does One Way of Life Have to Die So That Another Can Live?" eloquently states the
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NATAL COMMUNITIES OF NOME RESIDENTS

NOTE: The bottom diagram depicts the birthplaces of household heads in Nome in 1985. In this survey,
natal communities of non-Natives were not tabulated or some did not respond. Those born in
northwest Alaska are shaded, and appear in greater detail in the top diagram.
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importance of the Native's cultural survival as imbedded in the subsistence way of life and each individual's
personal relationship to the land, the sea, and the resources:
"Our area is not an economically developed area. We depend on the sea for our food and
clothing. There is much sharing in the catches, as we realize the needs of our brothers and they
realize our needs. It is not joyful to see our children and grandchildren hungry....Everyone of us
is Eskimo around here. We all have to eat our own native food, and there is no question about
it. We cannot possibly go without it....Please try to fathom our great desire to survive in a way
somewhat different from yours, and thus see why the hunters will continue to go out....Over long
stretches of unrecorded time, Native Americans established balances with other life on the earth.
They survived over the centuries by living in balance with the fish and birds and animals-in
balance with the subsistence resources of the natural world. ...When the balance, or circle of life
as it has been called, is broken, birds and fish and animals begin disappearing from the land.
When they are gone, so are the people who depended upon them.• (Davidson, 1974)
Today, language, culture, spiritual beliefs, customs, and respect for others and for oneself, are still tied into a
view of the world which is centered on the traditional hunting, fishing, and gathering way of life. For example,
the best hunters or fishermen are often traditional leaders in the commUnity; success at the hunt or at fishing
directly influences one's standing in the community. Leadership in ~ewer organizational forms also tends to
follow this form. Thus, hunting and fishing still provide the dominant structure around which the community
and its people are organized. Task groups are still organized to hunt, gather, and process subsistence foods.
Subsistence is much more than an economic system. The hunt, the sharing of products of the hunt, and the
beliefs surrounding the hunt tie families and communities together, connect people to their social and ecological
surroundings, link them to their past, and provide meaning for the present. Generous hunters are considered
good men. Good hunters are often leaders. These are but some of the ways in which subsistence and beliefs
about subsistence join with sociocultural systems. The cultural value placed on kinship and family
relationships is apparent in the sharing, cooperation, and subsistence activities that occur in lnupiat and Yup'ik
society. However, the value of subsistence also is apparent in the patterns of residence, reciprocal activities,
social interaction, adoption, political affiliations, employment, sports activities, and membership in voluntary
organizations.
c.
Social Organization: The social organization of the lnupiat and Yup'ik in Nome is
.
strongly kinship-oriented. The family unit is the basic building block of village society and the social structure
of Nome as well. lnupiat and Yup'ik households often include members beyond the simple nuclear family.
Moreover, the definition of the family unit includes members not living in the household {Ellanna, 1980, 1983b).
Even though Inupiat and Yup'ik family organization has changed since Wes~em contact (see Burch, 1975), the
present-day extension of the household and family unit is termed traditional since it has its roots in the earlier,
precontact era (Little and Robbins, 1984; Jorgensen, 1984; Ellanna, 1980). In Nome, extended households
structure sex and age roles; personal relationships; and subsistence production, sharing, and consumption. These
households also are central to the organization of community social interactions, the distribution of goods and
services, and the delineation of subsistence-use rights (Ellanna, 1980; Jorgensen, 1984; Little and Robbins, 1984;
Wolfe, 1981). In traditional society, kinship obligations ordered and controlled individual behavior (Burch, 1975).
Hence, a "stranger• in the community-a person without kin-was viewed as inherently dangerous (Bogojavlensky,
1969). Today, there are other institutions (public safety) for ordering and controlling behavior, but presentday extended households still have major social control functions, and outsiders in the. community may still
arouse anxiety. Fears exist that newcomers would fail to recognize subsistence-use rights based on long-standing
kin relations and would trespass into subsistence territories.. Tension about outsiders taking local jobs relates
to this as well. The outsiders would be under no obligation to share their wealth with others in the community
and, instead, would remove it from the local area. Fears about bootlegging, drug dealing, and other social
disruption have similar origins.
Subsistence is important to the organization of the area's extended households and kinship systems. Subsistence
plays this role in two ways. F"ust, task groups must be organized to hunt, gather, and process subsistence foods.
Whom one cooperates with is a major component of the definition of significant kin ties (Heinrick, 1963). Since
tasks are, to a large extent, age and sex specific, subsistence task groups are even important to the definition of
the roles of husbands and wives, children and parents, friends, etc. (Thomas, 1982; Jorgensen, 1984; Wolfe, 1981;
Little and Robbins, 1984). Second, large amounts of subsistence foods are shared within the community. Whom
one gives to and receives from also are major components of the definition of significant kin ties (Heinrick,
1963). Subsistence task-group formation is such a prominent part of the social landscape that it brings a cyclic
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(yearly) change to village organization. In winter, people concentrate in central communities; in summer, a large
number of people leave to form settlements made up of subsistence task groups at strategic fishing and hunting
locations. While this process is most pronounced in other areas in rural Alaska (Wolfe, 1981), it includes the
Inupiat and Yup'ik inhabitants of Nome. Cape Wolley, the summer camp for King Islanders from Nome, and
Fort Davis are good examples of resettlements for fishing (Magdanz and Olanna, 1984). Thus, the "fish camp"
may be seen as the organizational unit during the summer. Kinship ties help structure such things as marriage
choices, subsistence pursuits, the sharing of subsistence products, and the purchase of household goods.

5.
Archaeological Resources: Prehistoric and historic sites comprise the archaeological
resources both offshore and onshore of the Norton Basin area. These resources, which include shipwrecks,
represent the remains of the culture of past generations of the region's inhabitants. These resources are basic
to our understanding of the knowledge, beliefs, art, customs, property systems, and other aspects of the
prehistoric and historic culture. The three major categories of archaeological resources identified in the Norton
Basin area are discussed in the following order: prehistoric onshore landforms and sites, offshore prehistoric
landforms and sites, and historic shipwrecks. The predominant type of prehistoric resources found on the shores
near the proposed Norton Basin sale area are housepits containing the household and subsistence artifacts of
early people (stone lamps, sinkers, arrowheads, etc.). Historic artifacts found onshore near the proposed sale
area consist of old houses, roadway inns, fish camps, mining camps, and downed World Warn aircraft (See
Table ill-16 for National Register sites). For a more detailed analysis of archaeological resources in the Norton
Sound area, see the Sale 100 FEIS (USDOI, MMS, 1985a), Alaska OCS Technical Paper No. 2 (Tornfelt, 1981),
and Alaska's Cultural Resources (Leicht, 1980) (also see Fig. ill-30).
Submerged prehistoric sites, if found in association with offshore landforms, would be similar to those prehistoric
.resources listed above. Such sites may have been scattered by tidal currents and ice gouging (Hopkins, 1967).
Remote sensing surveys prior to dredge emplacement would not locate individual artifacts, as the resolution of
the subbottom profiler and sidescan sonar will locate only objects 1 m or larger in size. However, both
instruments have sufficient resolution to locate the landforms within which prehistoric sites are likely to be found.
Remote sensing surveys prior to dredge emplacement could locate sunken ships within the boundaries of the
proposed sale area. The sidescan sonar would detect any ship remains of a meter or more in size that protruded
above the seafloor, and the magnetometer could detect ferrous remains of a shipwreck at the seafloor or buried
beneath the seafloor if the magnetometer sensor passed close enough to the object.
Dixon, Sharma, and Stoker (1976) suggested that landforms with associated archaeological sites could probably
be found by applying similar reasoning as to why existing onshore village sites are located where they are: there
must be food available that can be obtained in sufficient quantities to be stored for the winter. This would
suggest locations along the shore of the Bering Sea, on the rivers and their valleys, and on the slopes of hills
facing south. From studies of bathymetry, probabilities for prehistoric site occurrence were applied to all OCS
lease blocks. One can find these mapped blocks in the report of Dixon, Sharma, and Stoker (1976). The MMS
archaeological analysis for Norton Basin Sale 100 (Friedman, Schneider, and Bowers, 1984; Appendix E, MMS,
USDOI, 1985a) discusses possible archaeological sites on the Bering Land Bridge. The 1988 archaeological
update analysis done by the MMS Alaska OCS Region (see Appendix A) was done for the OCS Mining Program
and verifies some of the previous report and also adds new information and interpretation.
The 1988 MMS update report states that a major paleochannel occurs within the proposed sale area (Hess,
1982). (See official Protraction Diagram Nos. 3-8, Block Nos. 586 and 587). This paleochannel may have been
active when ancient hunters occupied the area at the close of the last Ice Age. This channel is a high-potential
area for prehistoric-site occurrence. However, archaeological sites within this channel might have been destroyed
by channel migration and thermokarst erosion of the banks during subaerial exposure. Nevertheless, the
underwater landform with potential sites can be detected and is a potential resource.
The 1988 MMS update report concludes that shipwrecks within the sale area could survive the prevailing currents
and storm waves. Ice gouging in northern Norton Sound, though present, is not abundant and reflects isolated
encounters of pack ice. Modem depositional processes are not sufficient to bury a shipwreck. A shipwreck on
the seafloor probably could be identified by sidescan sonar required for site-specific geohazard surveys. A
number of shipwrecks lle on the seafloor (see Appendix A). In the early Russian period, an average of nine
ships a year were sent from Russia to the Bering Sea; three of every nine were lost.
Russian losses, as well as those that occurred later, were attributed to poor marine engineering, unpredictable
winds, frequent storms, general ignorance of climatic conditions, and navigational hazards in coastal areas and
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Table ill-16
National Register Eligtole and Listed Properties in the Vicinity
of the Proposed OCS Mining Program Norton Sound Lease Sale Area
that Could Be Affected by the Cumulative Case

AHRS File No.

Name

Date of
Site

Date on
Register

TEL021
10/09/74
TEL02S
TEL026

Norge Storage

1926AD

NHR1/

Hillside Site
Beach Site

No Date
No Date

NHS12/29/62
NHSU/29/62

TEL031

Birnirk Burial Mound

500AD

NHS12/29/62

TEL054

Iyapana House

No Date

NRE11/16/73

TEL079

Kurigitavik Mound

No Date

NHS12/29/62

NOM018
08/03/77
NOM 02121
12/21/65
NOM 03221
12/19/78
NOM036
04/11/77
NOM 03821
12/21/76
NOM039

Sally Carrighar House

1904AD

NHR

Anvil Creek Dist. Site

1898AD

NHR

McClain Home

1900AD

NHR

M.V. Donaldson (Shipwreck)

1907

NHR

E.O. Lindbloom Placer Creek

1898AD

NHR

Snow Creek Placer Claim

1898

NHL09/28/77

Discovery Lagoon

1901

NHR

Solomon Roadhouse

1904AD

NHR

Cape Nome Roadhouse

1900AD

NHR

Iyatayet
None Listed
Trading Post or Redout
St. Michael
U.S. Fort St. Michael

5000 BC

01/20/61

1833AD
1897 AD

04/01/76
04/01/76

NOM042
04/03/80
SOLO 03121
03/22/79
SOLO 069
12/12/76
NOB 002
UKT --SMI 014
SMI 015

Source: State of Alaska, DNR, Alaska Heritage Resources File, 1985.
11 Code: NHR-National Register of Historic Places and date; NHS- National Historic Site (within NHR
District) and date; NRE--Date eligtole for National Register as determined by the Secretary of the
Interior.
21 Within the sale area; all other entries adjacent to the sale area.
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shoal waters. Often, vessels were trapped by ice in the Bering Sea and, before winter was over, many were
crushed and all had to be abandoned. Tidal currents, the fast flow of water through the Bering Strait, and ice
gouging may have destroyed shipwrecks in that area, but some may remain undisturbed in other areas.
Approximate shipwreck locations in and near the Norton Sound sale area are in the shipwreck update report
(Appendix A). Data from the entire Norton Basin area is included in Table 2 in the MMS publication,
Shipwrecks of the Alaskan Shelf and Shore (Tornfelt, 1990). Remarkably few lives were lost in these wrecks
according to the U.S. Customs records for that period. A total_of approximately $350,000 worth of ships was
lost in the Norton Sound between the years 1850 and 1915 (about $35 million in today's prices). About $150,000
was lost in cargo during the same period ($15 million in today's prices). Cargoes were mainly merchandise,
provisions, mining tools, gold ore, whale oil, whale bone, ivory, pelts, coal, and large quantities of salt (U.S.
Customs Reports, 1880-1920). Routes taken by the vessels were most frequently round trips between St. Michael
and Cape Nome, San Francisco and Unalaska, St. Michael and Fort Gibbons (Tanana), St. Lawrence Island and
Port Clarence, St. Michael and Dawson (up the Yukon River), St. Michael and Unalaska, and San Francisco and
St. MichaeL St. Michael was the departure point for Alaska gold from upriver Yukon prospects, prospects north
and east of Nome, and from Unalakleet. It was in St. Michael that smaller ships loaded cargo to larger vessels
going to San Francisco (Tomfelt, 1990).
6.
Recreation and Tourism Resources: The State Division of Parks, the Joint Federal-State
Land Use Planning Commission, and the Resource Allocation Section of the Alaska Department of Natural
Resources have identified certain areas in the Norton Sound region which have recreation and tourism resource
values (NWAP, State of Alaska, DNR, 1976, 1988; Joint Federal-State Land Use Planning Commission, 1978).
These values attract visitors to the area as shown by the Alaska Department of Commerce and Economic
Development study State of Alaska, Dept. of Commerce and Economic Development, 1983; State of Alaska,
Division of Tourism, 1986). The Alaska "Travelers Survey and Visitor Industry Analysis" reported that of all
surveyed visitors to Alaska about 2 percent visited Nome and adjacent surroundings. Therefore, of the
approximately 645,960 visitors to Alaska from October 1982 to September 1983, a substantial number visited the
Nome area at least once. Of these visits to Nome, about 0.4 percent spent the night. The report states that an
average of 450 people in Nome were employed as a result of the visitors and brought in about $8.23 million in
total wages to the City of Nome in addition to the money left by the visitors. In the 1986 report done by the
State of Alaska, Division of Tourism (1986), a summer visitors survey reported 2.2 percent, or 9,700 people,
visited Nome; of these visitors 6.0 percent stayed overnight. This is a considerable increase over the previous
report. No explanation is given for the increase since these two reports do not contain information for
interpreting the difference. The Northwest Area Plan specifically mentions the recreational and tourism value
of Safety Sound.
a.
The Kigluaik Mountains: These mountains (inland from Nome) are visually and
scenically distinctive. Some recreational areas inland from Norton Sound, and the Seward Peninsula retain
wilderness qualities that attract residents of Alaska and visitors from outside Alaska. The following paragraphs
give examples.
The Bering Land Bridge National Preserve (BLBNP) (inland and north by road from Nome) is a remnant of
the land bridge that once connected Asia with North America more than 13,000 years ago (USDOI, NPS, 1985).
The land bridge itself is now covered by the Chukchi and Bering Seas. During the glacial epoch, this was part
of a migration route for people, animals, and plants whenever ocean levels fell enough to expose the land bridge.
Scientists find it one of the most likely regions where prehistoric Asian hunters entered the New World.
Geologic features and beach ridges in the Preserve make interesting viewing for sightseeing from aircraft. The
southern part of these areas of recreation and tourism interest may also be reached by road from Nome. The
road network includes three routes as part of the State highway system. These routes are between Nome and
Teller (approximately 116 km) (in the southwest BLBNP), between Nome and Taylor (approximately 138 km)
(in the southcentral BLBNP), and between Nome and Council (approximately 118 km) (in the southeast BLBNP)
{TRA/Farr, 1983). During the winter, the roads are maintained only in the vicinity of local communities. Major
improvements to the Nome/Council highway are ongoing. In 1983 a road northeast of Nome was constructed,
and the highway between Mile 3 and Cape Nome was realigned and resurfaced in FY 1985. Today, Inupiat from
neighboring villages pursue subsistence lifestyles and manage their reindeer herds in and around the Bering Land
Bridge National Preserve. Some 112 migratory bird species may be seen here along with seals, walrus, and
whales. Grizzly bears, fox, wolf, and moose and other wildlife also inhabit the Preserve. Other interesting
features attracting tourists are: rimless volcanoes called maars; Serpentine Hot Springs; ancient beach ridges
(showing prehistoric human occupation); and seabird colonies at Sullivan Bluffs. This area, operated by the
National Park Service, is a resource with high concentration of aesthetic recreation and tourism resources.
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Provisions of the Alaska National Interests Lands Conservation Act (ANILCA) do not include the creation of
any wilderness units within the coastal region of Norton Sound. The Act authorized the creation of the
Andreafsky Wilderness of approximately 1,300,000 acres within the Yukon Delta National Wddlife Refuge (also
created by the Act). However, this area is located at least 15 mi inland from the southern coastline of the
Norton SoundjPastol Bay region. Its inland location reduces the economic effect from the income of visitors
and enhances its aesthetic qualities with regard to recreation and tourism.
In addition to the important cultural values associated with subsistence activities there are also recreation values.

For Nome's population, sport hunting, sport fishing and crabbing, and berry picking are also forms of recreation.
These activities occur seasonally with the species or resource of interest. Refer to Section m.C.3 for a discussion
of subsistence use and dependence patterns in Nome.
b.
Areas near Golovin. Bluff. Solomon. White Mountain. Council and Nome: These
areas are visited most frequently by tourists because of their intrinsic cultural and recreational qualities.
Evidence of man's intrusion in the area includes: (1) mine tailings along the foothills of the Kigluaik Mountains;
(2) various artifacts from previous settlements and extractive operations, e.g., vessel wrecks, debris, etc.; (3) trails
and routes visible in tundra and wetland environments; and (4) current maritime commerce and subsistence use
of coastal areas (such as subsistence fishing sample). Although this evidence of human activity technically
disqualifies much of Norton Sound and the Yukon Delta from legislative wilderness designation, it makes the
area attractive for tourism and increases the property values with regard to recreation and tourism.
Not far from the present city of Nome, the first gold was discovered on Anvil Creek in the fall of 1898. This
discovery brought a horde of prospectors and adventurers from all over the world. By the fall of 1900, over
12,000 people had arrived at the gold fields. By 1901, more than $2 million in gold had been recovered from the
"Golden Sands" and Anvil City became incorporated as the City of Nome. From the beach, the prospectors
moved inland to pan the streams in the foothills and tundra directly north of Nome. By 1911, over $60 million
in gold had been extracted from Seward Peninsula mines. By 1905, the city was a settlement of 5,000 residents
and had become the economic hub of the Seward Peninsula. What remnants remain of this gold-rush era can
help recapture, to some extent, this past history.
One of the world's largest and still operating gold dredges (Dredge Number 5) has been known to recover over
20,000 ounces of gold in one summer. The countryside around Nome has many old, rustic, steam-operated
engines that stopped operating when the gold fields ran out of pay dirt. A park is under development where
visitors can walk among such equipment and imagine the days of the gold-rush era.
A significant recreational and tourism event in the region is the annual Iditarod Sled Dog Race in March. This
race involves mushers and dog teams who travel more than 1,000 mi from Anchorage to Nome. The race
commemorates the historic Iditarod Trail which was made popular by a dash to Nome with diptheria serum. This
humanitarian event caught the nations interest and made the trail famous. The trail was originally developed
to support surface transportation to the Interior and Nome during the gold rush days. The diptheria run was
made on a slightly different route than is used for the present Iditarod race. The modern Iditarod Trail has been
designated a National Historic Trail by Congress (16 U.S.C. 1241). A comprehensive plan is being prepared
for the Iditarod National Historic Trail pursuant to this Federal statute. A draft version of the plan includes
recommendations for the protection and management of the trail (USDOI, BLM, 1981d). Ftgure ill-30 identifies
the Iditarod Trail route in or near Norton Sound. Certain reaches of this route are recommended for protection
from any activity or development which would alter the recreational and historic features of the trail system. The
trail segments from Nome to Elim and from Unalakleet to Kaltag are the most significant in terms of historic
value and are therefore valuable for tourism and recreation. Also, three sites-the City of Nome, the Cape Nome
Roadhouse, and the Solomon Townsite and Roadhouse--are also valuable resources. Recent use of the trail
includes the Iron Dog Race, a snowmachine race between Anchorage and Nome that occurs at about the same
time as the Iditarod race, and also a race on crosscountry skis and snowshoes.
Recreation programs in Nome are organized primarily by the City of Nome and to a lesser degree by the
Community Center and other local organizations. These programs include organized and intramural sports for
school children, an adult softball league, a summer day-camp, an ice rink and ice skating programs, community
arts and crafts classes, basketball, volleyball, bowling, cross-country skiing, and other activities. Even a golf game
is played on the ice with an orange ball at the Iditarod festival. Special recreational events sponsored by business
organizations include the Iditarod Sled Dog Race and the Iron Dog Race in March and the Midnight Sun
Festival in June. Municipal recreational facilities ·generally meet or e~ceed the standards recommended by the
National Parks and Recreation Association for a community the size of Nome (Technical Report No. 53,
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USDOI, BLM, 1980). A more detailed discussion of recreational activities and facilities in the City of Nome and
vicinity are contained in Technical Report No. 53. In the summer and sometimes in the winter most of these
recreational programs are available to tourists.
7.

Land Use Plans and Coastal Management Programs:

a.
Land Use Plans: Several areas along the north shore of Norton Sound are included
within the Alaska Maritime National Wddlife Refuge (Alaska Maritime Refuge), established in 1980 by
ANILCA. Those areas include Sledge Island, Safety Sound/Barrier Island, Topkok Head, Bluff, and Cape
Darby.

The major purposes for which this refuge system was established and is to be managed are: "(i) to conserve
fish and wildlife populations and habitats in their natural diversity...; (ii) to fulfill the international treaty
obligations of the United States with respect to fish and wildlife and their habitats; (iii) to provide, in a manner
consistent with the purposes set forth in subparagraphs (i) and (ii), the opportunity for continued subsistence
uses by local residents; (iv) to provide, in a manner consistent with subparagraphs (i) and (ii), a program of
••• scientific research on marine resources; and (v) to ensure to the maximum extent practicable..., water quality
and necessary water quantity within the refuge" (ANILCA Section 303(1)[B]). Several levels. of management
are available to the FWS. "Intensive management" allows the most human use and is the least protective level;
typically, military installations fall into this category. "Moderate management" reduces the extent of human
developments allowed in the previous level and typically is used as a buffer 'to the military installations. "Minimal
management" provides protection for fish and wildlife populations and habitats and restoration of endangered
species to natural levels. The final level of management is "designated wilderness" which is similar to the
minimal management category for permitted administrative and public uses but different in the use of permitted
motorized equipment, oil and gas activity, commercial uses, and requirements for routing transportation or
utility systems.
Section 304 of ANILCA requires that the FWS develop a Comprehensive Conservation Plan to guide the
management of the Alaska Maritime Refuge. The FWS prepared an FEIS evaluating the consequences of three
alternative management plans and selected a preferred alternative. The FWS must now prepare detailed
management plans to identify specific actions that are necessary to implement the Comprehensive Conservation
Plan and achieve its goals and objectives.
In all three alternatives assessed in the FEIS, the areas identified above in Norton Sound would be in a minimal
management strategy with the exception of the roadbed in the Safety Sound/Barrier Island portion which is

identified as an area for intensive management. The FEIS evaluation included several activities in the base case-mining off the coast of Nome with the Bima, mining off the coast of Bluff, monitoring seabirds near Bluff, and
removing barrels of oil-product residue from Sledge Island. The analysis indicates that turbidity and an increase
in concentrations of trace metals, such as mercury, are potential problems associated with the offshore dredging.
The Alaska Department of Natural Resources developed a plan to guide the management of the State's uplands,
tidelands, and submerged lands in northwest Alaska. The area adjacent to this lease sale area is included in the
North-west Area Plan in the Southwest Seward Peninsula Subregion. In this area, nearly all State lands will stay
in public ownership and will be managed for multiple uses. Primary uses are mining, fish and wildlife habitat
and harvests, reindeer grazing, subsistence, and recreation. Almost all State land will remain open for mineral
entry. Exceptions to this include land disposal areas immediately prior to their sale and uplands and tidelands
within one-quarter mile of six important seabird colonies, including Topkok Head and Bluff. Mining can occur
within one mile of the mouths of anadromous fish streams and Safety Sound only after information has been
provided to the State resource agencies that establishes that the mining and related activities will avoid significant
adverse effects to anadromous fish and their habitat. All areas will remain open for coal, oil, and gas leasing
(State of Alaska, DNR, 1989).
b.
Coastal Management: The Federal Coastal Zone Management Act (CZMA) and
the Alaska Coastal Management Act (ACMA) were enacted in·1m and 1977, respectively. Through these acts,
development and land use in coastal areas are managed to provide a balance between the use of coastal areas
and the protection of valuable coastal resources. The provisions and policies of both the Federal and State
Coastal Management Programs (CMP's) are described in MMS Reference Paper 83-1 (McCrea, 1983), which
is summarized in the following paragraphs and incorporated by reference in this EIS. Policies of the Alaska
CMP (ACMP) may be refined through local coastal programs prepared by coastal districts according to State
guidelines and standards and approved by the Secretary of the U.S. Department of Commerce through the Office
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of Ocean and Coastal Resource Management (OCRM). Descriptions of the district programs in the sale area
follow that of the ACMP.
Statewide Coastal Management Standards: The ACMP, as initially approved
(1)
by OCRM includes the ACMA, guidelines and standards developed by the Coastal Policy Council (CPC), a
series of maps depicting the interim boundaries of the State coastal zone, and an EIS prepared by OCRM. The
statewide standards that may be relevant to activities hypothesized in this EIS are summarized in the following
paragraphs under three headings: coastal habitats, coastal resources, and uses and activities.
Coastal Habitats: Eight coastal habitats were identified in the standards-· offshore; estuaries; wetlands and
tidelands; rocky islands and seacliffs; barrier islands and lagoons; exposed high-energy coasts; rivers, streams,
and lakes; and important uplands. Each habitat has a policy specific to maintaining or enhancing the attributes
that contribute to its capacity to support living resources (6 Alaska Administrative Code (AAC] 80.130[b) and

[c)).
Activities and uses that do not conform to the standards may be permitted if there is a significant public need,
no feasible prudent alternatives to meet that need, and all feasible and prudent mitigation measures are
incorporated to maximize conformance. Habitat policies frequently are cited in State consistency reviews.
Coastal Resources: Two policy areas come under the heading of coastal resources: (1) air, land, and water
quality, and (2) historic, prehistoric, and archaeological resources. In the first instance, the ACMP defers to
the mandates and expertise of the Alaska Department of Environmental Conservation (DEC). The standards
incorporate by reference all the statutes, regulations, and procedures of the DEC that pertain to protecting air,
land, and water quality (6AAC 80.140). Concerns for air and water quality are cited frequently during State
· reviews for cOnsistency. The policy addressing historic, prehistoric, and archaeological resources requires only
identification of the "areas of the coast which are important to the study, understanding, or illustration of
national, state, or local history or prehistory" (6AAC 80.150).
Uses and Activities: Nine topics are addressed under this heading: coastal development, geophysical-hazard
areas, recreation, energy-facility siting, transportation and utilities, fish and seafood processing, timber harvesting
and processing, mining and mineral processing, and subsistence. Uses and activities of particular relevance to
the activities hypothesized for this OCS lease sale include coastal development, mining and mineral processing,
and subsistence.
Both the Federal CZMA and the ACMP require that adequate consid~ration be given to uses that are of greater
than local significance (CZMA Sec. 306(d](8] and AS 46.40.060). Among the uses of State concern are (1) large·
scale industrial projects including nonfuel minerals, and (2) conservation of water quality in compliance with the
Alaska Water Quality Standards (Alaska CPC Resolution No. 13).
(2)
Local Coastal Management Districts: After the adoption of a district
program by the Alaska Coastal Policy Council (CPC) and OCRM, a coastal management program (CMP)
developed by a coastal district is fully incorporated into the ACMP. Typically, district policies supplement the
Statewide standards; they replace Statewide standards only if they include all that the Statewide standard does
and do so more explicitly. This section describes the CMP's of coastal districts bordering Norton Sound.
Two coastal districts border the northern shore of Norton Sound-Nome and the Bering Straits Coastal Resource
Service Area (BSCRSA). Both have been fully incorporated into the ACMP. CeDaliulriit (the Yukon
Kuskokwim CRSA) is located on the sourthern shore of Norton Sound. CeDaliulriit's CMP also has been fully
incorporated into the ACMP.
Nome: The City of Nome, which is within the boundaries of the BSCRSA, developed a district CMP
independent of the BSCRSA. The Nome CMP (NCMP) was fully incorporated into the ACMP in March 1984.
The following description summarizes and incorporates by reference the description of the NCMP published in
the Norton Basin Sale 100 FEIS (USDOI, MMS, 1985a). Nome's CMP is designed to facilitate development
without allowing development to overwhelm local capabilities to plan and finance public facilities.
The NCMP has two sets of policies (District and City-wide), four land-use districts (General Use, Industrial,
Open Space, and Resource Development), and two overlay districts (Historical and Flood Hazard). District
standards address a variety of issues including construction standards and mining regulations (NCMP 20.080
et seq.). These standards are applied only in specified districts and often only to particular uses within the
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district (Table ill-17). City-wide standards address air, land, and water quality; transportation and utilities;
recreation; community effects; and subsistence (NCMP 25.010 et seq.). City-wide standards concerning
community effects are unique to Nome's program. For example, employers intending to hire or transfer into
Nome a workforce equaling S percent of the Nome population in any one year must show that adequate housing
exists and that housing vacancy rates will remain above S percent.
Bering Straits Coastal Resource Service Area (HSCRSA): The BSCRSA extends from just north of Shishmaref
on the Chukchi Sea to Pastol Bay on the south shore of Norton Sound. It includes a major portion of the
Seward Peninsula. The BSCRSA Board was elected in 1980 and conceptually approved its CMP (the BSCMP)
in 1986. The CPC approved the program in July 1987. It was approved by OCRM in December 1989 after
questions concerning BSCRSA'S inland boundary and the designation of important use areas were resolved.
Subsistence activities traditionally have been the primary and highest priority use of land and water within the
BSCRSA. This premise is stated in the first policy of the BSCMP. Subsistence resources are the foundation
of the region's mixed subsistence/cash economy, and subsistence continues to play a vital role in the continued
survival of the region's cultures and lifestyles. The BSCMP focuses on promoting development that is in balance
with the region's mixed subsistence/cash economy.
Air, land, and water quality policies incorporate the statewide standards of the ACMP. Among the topics
specifically noted is the handling of hazardous substances. . Public involvement and effectiveness of the
technology for handling the wastes are emphasized in these policies.
Several topics included in the BSCMP relate specifically to activities onshore and have only peripheral relevance
for this EIS. Of the remaining policies, three developed to regulate offshore mining are of direct relevance.
First, extraction activities must avoid significant negative impacts to "important and essential habitats,
commercial fishing a~vities, subsistence harvest activities, and navigation" (Policy G-8.1). Second, unless it is
more harmful, dredged and processed materials must be discharged in the area from which they were extracted
(Policy G-8.3). Last, the discharge or resuspension of toxic substances in the processing emuent may neither
exceed State or Federal water quality criteria nor "contribute to additional bioaCc:umulation of toxic substances
in marine organisms or fish" (Policy G-8.4).
The BSCMP also contains policies that are directed toward "important use areas.• The intent of classifying
important use areas was to develop a limited number of specific policies that provide guidance for activities
taking place within areas so classified. By identifying these areas, the BSCMP provides notice that these areas
are of particular concern to the residents and presents information .on each site that should be used when
complying with the policies of the BSCMP. Safety Sound, the Nome River drainage, and the area between
Rocky Point and Topkok Head are among the sites designated~ Policies directed toward important use areas
with respect to habitat, subsistence, mining, and historic sites would apply to Safety Sound. Policies for important
use areas related to habitat, subsistence, and recreation would apply to the Nome River drainage. The Rocky
Point to Topkok Head area would be subject to important-use-area policies related to habitat, subsistence, and
historic sites. Two subsistence policies (BSCMP A-4 and A-5) specifically reference the designated "important
use areas."
Twelve areas also were nominated as "areas which merit special attention" (AMSA's). These areas will be
presented to the CPC for AMSA designations when management schemes specific to each area are completed.
Three of the areas nominated are near the lease sale area: Safety Sound, Cape Nome, and Nome River. No
specific management schemes have been prepared as yet.
Cenaliulriit: In 1979 the CRSA was established and the CRSA Board elected. The program was fully
incorporated into the ACMP in March 1985. The Cenaliulriit boundary coincides with the coastal boundaries
of the Calista Corporation and extends from Pastol Bay north of the Yukon Delta in Norton Sound to
Hagemeister Strait at the entrance to Bristol Bay. The city of Bethe~ which is within these boundaries,
developed a CMP independent of Cenaliulriit. This area is quite distant from the lease-sale area, and as a
result, only policies that address far-ranging species are described.
Cenaliulriit's program reflects the hunter-gatherer culture of the region, the residents' dependence on the land
and the renewable resources of the region, and the residents' preference for retaining their indigenous culture.
The goals, objectives, and standards of the CeDaliulriit CMP are arranged under 14 issues.
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Table ID-17
Application of Standards in the Nome
Coastal Management Program
Districts

Standards

Industrial11

Open
Space21

Resource
Development3'

XLs'

X

XLs'

General
Use41

District Standards
Dredge and Fill (20.080)
Mining (20.110)

L

L

Petroleum Products and
Toxic Substances Storage
(20.150)

L

L

Piers, Docks, and Related
Shoreland Construction
(20.160)

L

L

L

Residential Uses in Resource
Development District
(20.190)
Shoreline Setbacks (20.200)

X

X
X

Stream Protection (20.220)
Water Dependency (20.240)

L

X

X

X

X

X

X

City-Wide Standards

All standards under this
category (25.010-20.050)

X

Source: MMS, Alaska OCS Region, 1988.
X - Applies to all uses and activities permitted in the district.
L - Specifically identified as applying to a particular use permitted in the district.
11
21
31

The new port facility and upland areas adjacent to the port are within this district.
Most shoreline areas and the waters of the Snake River are included in the Open-Space district.
This district includes all the offshore area and most of the land outside the port district, townsite, and two
airports. Mining and transportation uses are priority uses. All others must be reviewed for compatibility.
41 This district includes the townsite, the two airports, and several isolated areas. Mining and industrial uses
are not included among the permitted uses.
Sf Although the dredge and fill policy applies to all uses and activities in the district, the policy also is
identified as a specific limitation to particular uses or activities.

The first issue establishes the standards for compliance and the ground rules that Cenaliuhiit will follow. The
standard for this issue applies the concept of reasonable balance. Assuming that the public benefit outweighs
the problems, that the action is consiste~t with sound. engineering practices, :md that the noncomplying aspe.cts
are limited, development may occur despite problems if the sponsor of the actiOn, the government agency makmg
the determination, and Cenaliuhiit work together to solve the problems. Of the remaining issues, Issues 2 and
5 are the most relevant; they relate directly to protecting subsistence uses that may include far-ranging species.
The standard for Issue 2 requires that the government agency making the consistency determination be sensitive
to the implications of the action on the Yup'ik culture and obtain adequate information about the culture, local
subsistence economy, and ecosystem before deliberation takes place concerning new development.
Most of the standards under Issue 5 relate to habitat within the Yukon-Kuskokwim Delta and not the offshore
area. However, the first two standards are broad and therefore, could have some application. First, government
agencies making the consistency determination must analyze "possible adverse impacts of the action on
subsistence use" and provide safeguards "to assure subsistence use" (Cenaliulriit CMP, 5.1). Second, the action
must not "curtail the age-old hunter-gatherer culture of the Yupik" (Cenaliulriit CMP, 5.2).

D.

Human Health

Previously reported elevated levels of mercury in the water column (see Sec. IliA) and elevated mercury and
arsenic levels in soils in the Nome area have raised concerns about mercury and arsenic as a health issues.
However, a recently conducted MMS study on methylmercury-hair levels in Nome women of childbearing age
indicate that methylmercury levels are low in the population (Crecelius, Apts and Lasorsa 1990). Other trace
metals (see Sec. rnA) were not considered a human health concern because they do not bioaccumulate in the
food chain. This section provides a description of background mercury and arsenic levels as they relate to the
human health of Nome residents.
1.
Mercurv I..evels in other Areas in Alaska and Canada: The only published research on
mercury-hair levels in humans conducted in Alaska has been a study done on Alaskan Yupik mothers with
infants (Galster, 1976). A comparison was done of mercury levels in umbilical cord blood, placenta, maternal
blood, hair, and milk of 38 maternal-infant pairs from Anchorage and the Yukon-Kuskokwim Delta. The
average red blood cell (RBC) and placental mercury levels were two to four times higher in both mothers and
infants from the Yukon-Kuskokwim Delta than from Anchorage (see Table 111-18). Additional increases of
average mercury levels of RBC from mother and infants appeared in comparisons of the respective levels from
the interior and coastal villages on the Delta. The average mercury levels in placental tissue from women eating
seal meat or fish every day were four to five times greater than those from women who ate marine food less
frequently. The fetus appeared to concentrate the mercury from its mother; the RBC mercury level of coastal
infants was nearly two times greater than that of the mothers (Table 111-18). Mothers who ate seal oil twice
a day and seal meat or fish from the Yukon-Kuskokwim coast every day, had an estimated average of 22.7 and
49.3 ppb of mercury in maternal and.fetal whole blood, respectively (equivalent to 5.6 and 12.3 ppm of hair).
Maximal levels of mercury in maternal and fetal whole blood were 37.5 and 73.8 ppb, respectively (equivalent
to 9.4 and 18.5· ppm in hair) (Galster, 1976). The equivalent ppm in hair to blood ppb have been calculated
based on a ratio of 1 to 250 (Marsh, as cited in MMS, 1989). Mean hair levels of mercury in women from
Anchorage, the Yukon-Kuskokwim coast and the interior were reported in Galster (1976). These levels showed
slight differences between the three study groups, and the hair levels did not correspond to the blood levels
according to the hair to blood ratio of 250. Since the mean ratio of hair to blood of 250 has been demonstrated
(Marsh, as cited in MMS, 1989), it is unclear which numbers in the Galster study are in error--the hair or blood
levels. Equivalent hair levels were calculated from the mean RBC levels reported by Galster (1976) on Table
111-18. It is expected that coastal residents would have the highest mercury levels (because they are expected to
consume more seafood), interior residents somewhat lower levels, and Anchorage residents the lowest levels, as
are reflected in the RBC mercury levels, and in the equivalent hair-mercury levels in Table III-18; then it is most
likely that the blood levels reported in this study are accurate and the hair levels are not.
Comparable average mercury blood and hair levels of interior Yukon-Kuskokwim Delta villages were found in
people living in the Northwest Territories, Canada, while higher mean blood and hair levels of methylmercury
were found in people living in northwestern Ontario and northwestern Quebec (Table III-19). The YukonKuskokwim Delta coastal methylmercury blood level is above the 20 ppb safety level established by U.S. health
experts (Federal Register, 44 FR 3990, 1979) while the mean Interior Alaska village mercury blood level and the
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Table ID-18
Mercury in Maternal-Infant Pairs from Coastal and
Interior Yukon-Kuskokwim Delta and Anchorage (Urban)
Coastal

Maternal Hg Levels
Plasma
RBCHg

Milk
Placenta
Hair Equivalent11
Reported Hair Level2'

Interior

Urban

Mean

Mean

Mean

5.8 ppb
335 ppb
7.6 ppb
38.3 ppb
8.4 ppm
4.4 ppm

5.0 ppb
22.6 ppb
3.2 ppb
30.7 ppb
5.7 ppm
3.6 ppm

2.6 ppb
8.9 ppb
3.3 ppb
11.6 ppb
2.2 ppm
4.0 ppm

4.5 ppb
60.2 ppb
15.0 ppm

5.0 ppb
325 ppb
8.1 ppm

3.3 ppb
10.8 ppb
2.7 ppm

Infant parameters
Plasma Hg
RBCHg
Hair Equivalent11
Source: Galster, 1976.
1

1 RBC Hg Level x 250.

2
'

Mercury-hair level reported in Galster, 1976.

Table m-19
Canadian Surveys of Blood and Hair Levels of Methylmercury .
Region

Date

Sample

Northwest Territories
Yukon Territories
British Columbia
Alberta
Saskatchewan

(1972-3)
(1972)
(1970)
(1972)
(1972)

176
104
350
144
679

Manitoba

(1973)

Northwestern Ontario
Grassy Narrows (GN)

Mean Levels
Blood (ppb) Hair (ppm) 1'

s.s

385

22.1
8.1
7.3
9.95
6.7
19.7
22.3

2.0
1.8
2.5
1.6
4.9
5.6

1970

35

46.4

White Dog (WD)

1972
1970

64
61

GNand WD

1972
1975

Northwestern Quebec
Matagami
Miquelon
Mistassini

1971
1971
1971

Highest Levels
Blood (ppb) Hair (ppm)
119.2
21.0
34.8

so

16

29.8
5.3
8.7
12.5
4.0

120

30

11.6

159

39.8

52
77.4

13.0
19.4

289
385

72.3
96.3

49
11

62.5
136

15.6
34.0

222

55.6

76
146
198

44
21.5
36.7

11.0
5.4
9.2

306
148
155

76.5
37.0
38.8

Source: This information was taken from several unpublished reports from Health and Welfare Canada as cited by Charlebois (1977).
11

Mean Blood Level x 250.

Northwest Territories mean blood level are slightly above this level. High mercury blood levels (such as 100 ppb
or greater) found in Canada are sufficient to cause chromosome and fetal damage.
.
2.
Background ~ercury Levels in the Nome Environment: It is expected that the blood and
ha1r levels of mercury of Nome res1d.ents would. be comparable to levels foun d in the Yukon-Kuskokwim study
(Galster, 1976) b.ecause both. populations have d1ets dependent on seafood, particulary seal. However, there are
? ther fac~ors wh1ch could ra1s~ or. lower these mercury levels. First, it is possible that consumption of seafood
m Nome IS less than consumption m the Yukon-Kuskokwim area--there is no consumption info rmation available
to determine the diets of Nome residents. It is known that Nome residents harvest marine mamm als fish and
shellfish (see Sec. III.C.3 for a description of subsistence-harvest patterns). Second, there is evidence' that
elevated levels of mercury and arsenic are present in soils in the Nome environment. Three sites were studied
in Nome for the ADEC (Tryck, Nyman, and H ayes, 1986) for mercury contamination: the new Gold House, D ry
Creek, and Alaska Gold dredges 5 and 6. The soil directly beneath the outfalls of the Gold House ranged from
21.6 to 484,600 ppm total mercury (the latter sample came from a sediment pile associated with the gold house).
Because of the high levels, it was suggested that further study be done on the original gold house site in Nome
(the present day playground). Concentrations of total mercury in Dry Creek ranged from 0.09 to 1,300 ppm.
There was no elevation in mercury levels below the apparent area of entry of waste streams from the Gold
House to the creek, or in the channeled drainage tributary to Dry Creek at the Gold House site. Even so, the
very high mercury levels in the soil around the Gold H ouse are of concern because of recreational and
subsistence-fishing use of the Snake River, 1 mi downstream from the site. Where the Snake River is joined by
Dry Creek is a harbor area under tidal influence from Norton Sound. If mercury were accumulating in the
sediments of the harbor, a potential pathway would exist for the bioaccumulation of mercury in fish tissues and
the eventual accumulation in humans. D redges 5 and 6 also showed elevated levels of mercury. Sampling of
the active Alaska Gold dredge Number 6 revealed mercury concentrations up to 195 ppb in the dredge effluent
discharge and 250 ppm in sediments below the effluent outfall. This dredge is located within one-half mile of
coastal beaches approximately 2 mi west of Nome. Tailings sampled near the active Alaska Gold dredge Number
5 location revealed mercury concentrations of 144 ppm. Dredge Number 5 is situated 3 to 4 mi north/ northeast
of Nome-Front street along Dry Creek.
Subsequent studies were done on the previous site of past Alaska Gold Company retort operations on Steadman
Field, the playground in Nome. The USEPA (1987) found that mercury concentrations at the ballpark
appproached 85 ppm and the highest arsenic concentration in the soil was 33,400 ppm. The EPA estimated
that older children (above 6) playing within the contaminated areas of Steadman Field (mercury concentrations
of 10-85 ppm) ingested 200 mg of soil each day, and that these children may have consumed from 2 to 17 ppm
of mercury daily and from 54 to 2,000 ppm of arsenic daily. The subchronic and chronic Average Daily Intake
(ADI) established for the ingestion of mixed alkyl and inorganic mercury compounds is 20 ppm/day; therefore,
the elevated concentrations of mercury detected at Steadman Field appeared to pose an elevated risk to the
health of these children. The E PA carcinogen potency factor for arsenic exposure via ingestion is 15,000
ppm/day. T he mercury is generally believed to be elemental (Environmental Toxicology International, Inc.
[ETII], 1987), which poses a far less serious risk to humans. Most of the elemental mercury when ingested is
excreted in the urine. Children who had played at the playground were given urinalysis to test levels of elemental
mercury and arsenic; these levels were considered normal, indicating no significant exposure to elemental
mercury or arsenic (ETII, 1987). These children did not have blood or hair analyses which would have
determined levels or methylmercury. E levated mercury levels also were detected in ambient ai r at various
locations within the Nome city limits (USEPA, 1986a); however, further research in Steadman Field showed that
this source of mercury contamination was confined to Steadman Field (America North, Inc. and Harding Lawson
Associates, 1987).

3.
Mercury Levels of Nome Women of Childbearing Age: A recently conducted MMS study
on methlmercury hair levels in Nome women of childbearing age indicated that methlymercury hair levels are
about 1 ppm average (Crecelius, Apts, and Lasorsa, 1990). This value is at least 4 to 8 times less than the level
found in Native women from the Yukon-Kuskokwim Delta and 2 to 4 times less than the level from Anchorage
(Table Ill-18). This unexpected difference probably is due to more than one factor. First, Nome women probably
eat less seafood than women on the Delta. Second, mercury levels in marine organisms in Norton Sound
probably are low even though inorganic mercury is present in the Nome area as discussed above (probably due
to low bioavailability and a low rate of conversion of the mercury to organic or methylated forms). Third, the
year that hair samples were collected was a poor year for salmon and marine mammal harvests in the Nome
area; thus, less seafood was consumed during the time when methylmercury in the hair was measured. However,
these factors do not explain why higher mercury levels were found in Native women from Anchorage (Galster,
1976). The Native women sampled fro m A nchorage by Galster (1976) may have been temporarly residen ts who
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came to give birth to their babies; their permanent residences may have been in the villages. This is only
speculation since G alster did not give any details on specific resident times of the women sampled.
A followup MMS study to sample that portion of the population of Nome women of childbearing age known
to consume high levels of seafood (that would include a segmental analysis of the hair samples to measure
seasonal variation in mercury exposure) was conducted in October 1990 to verify and accurately determine the
baseline exposure of prenatal and natal life to methylmerc"Qry. The final report should be available in the spring
of 1991, but could not be incorporated into this FEIS. However, the results will be used for determining baseline
monitoring. If there are any high levels of methylmercury reported, a detailed dietary survey of the daily and
weekly amounts of seafood consumed by these women may be necessary in order to compare methylmercury
exposure with seafood consumption. Nome women that might have hair-mercury levels above tne 10 ppm level
(a level at which there is some risk of neural damage to the fetuses and newborn) should be advised to reduce
their seafood consumption somewhat during pregnancy and during breast feeding of the infant in order to
minimize any methylmercury risk to the child.
ArseJ]!f: Levels of Nome Women of Childbeal"ing Age: The arsenic levels in Nome women
4.
in the MMS study were usually below the limit of detection, with only 42 of the 200 samples containing arsenic
(Crecelius, Apts, and Lasorsa, 1990). The concentrations of arsenic that were detected by these investigators
ranged from 0.03 to 0.80 ppm with a mean of 0.26 ppm. These levels are all below the level (1ppm) of concern
for human health. The arsenic levels found in the Nome hair samples indicate that there is no arsenic
contamination in the food or water of the Nome women tested (Crecelius, Apts, and Lasorsa, 1990).13
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IV.

ENVIRONMENTAL CONSEQUENCES

A.

Basic Assumptions for Effects AsSessment

This section quantifies effects that could result from the proposed 0~ Mining Program Norton Sound ~ase
Sale. All figures are relative to the base-case recoverable resource estimate (530,000 troy ounces of gold) smce
this case is used for quantification of probable levels of developmental activity (Sec. II.A). There are, howev~r,
many areas in which it is difficult to quantify effects due to the variable factors that affect any potential
development.

For each effects analysis, all pertinent U.S. laws and Federal regulations, specifically the OCS Lands Act
(OCSLA) and any implementing regulations, are assumed to be in effect. Deparmental regulations of 30 CFR
251 and 282 for leasing and operations for minerals other than oil, ~' and sulphur are incorporated in the
EIS analysis. Mitigating measures identified in Section II.G.2 are included in the analysis of effects in Section
IV.B.
For this EIS analysis, a primary term of 20 years is assumed. The lease may continue beyond the specified
primary term for as long thereafter as leased OCS minerals are being produced in accordance with an approved
mining operation or the lessee is otherwise in compliance with provisions of the lease and the regulations under
which a lessee can earn continuance of the OCS mineral lease in effect.
The discussion of cumulative effects contained in each effects section is based on the interrelationship of this
proposed action with other major current and proposed projects. The projects considered in preparing the
cumulative-effects assessment are discussed later in this section.
Potentially affected communities should not use this EIS as a "local planning document." Site-specific planning
cannot yet be done, and it would be several years before such specific projections could be made. The facility
locations and scenarios described in this document are only representative of the locations and scenarios that
seem likely at this time, and they serve simply as a basis for identifying characteristic activities and resulting
effects for this EIS. These locations and scenarios do .DQ1 represent an MMS recommendation, preference, or
endorsement of facility sites or development schemes.
The basic assumptions used in assessing the effects of the Norton Sound Lease Sale are summarized in Table
IV-1. The activities associated with projected exploration and production of mineral placers are described in
more detail in Section II.A of this EIS. Several key assumptions to keep in mind are:
•
•
•
•
•

any discharge of processed material, such as dredge tailings, in Federal waters would be subject
to EPA NPDES permit requirements;
no mercury would be used onboard the vessel in processing the gold concentrate;
the dredging operation would occur from a dredge similar to the .Bim.B;
one 3,500-bbl diesel-fuel spill would occur over the life of the proposal; and
mitigating measures addressed in Section II.F.2 are assumed to be in place for the analyses in
Section IV; of particular importance are the monitoring and operations control measures
(Stipulation Nos. 1-4) which are part of the proposed action and deferral alternatives.

The level of activities is based on the base-case resource estimate for the Norton Sound Lease Sale (Table ll-1).
Resource estimates also are provided for the high case (Table ll-2). The high-case estimate (1,060,000 troy
ounces of gold) represents a quantity of gold that is twice that of the base case but less likely to be discovered.
Because the estimate is preliminary, as noted in Section II.A.2, it is assumed that the level of mining activities
associated with the high case would be two times that of the base case (see Sec. IV.I for an analysis of the high
case).
1.
The Role of Monltorln1 and Qperatlons Mana~rement to Achieve Mltlptlon: Monitoring
(Stipulation Nos. 1 and 3 described in Sec. II.F.2) is part of the base-case proposal and the deferral alternatives
and is important to understanding the analysis of the effects of the proposed mining activity on the marine
environment. The following will help the reader understand the processes by which the monitoring programs
for the marine environment and human health will be managed.
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Table IV•1
Summary of Ba&lc Scenario Assumptions Regarding
OCS Mining Actlvttles In the Norton Sound Lease-Sale Area

~se
Number
or
Amount

(Aite ~.IV. V)

ero~sed Sale Area

ea-acres

0perat!f season
O. Ofbi}'S

Operating Days
(80% of Operating Season)

Exploration ~Dectlngl
Seismic
ys
Exploration (Testing)
Une l<llometers
No. of Survey Vessels
No. of Vessel Operating Days
Prospect Assessment
Une l<llometers
No. of Survey Vessels
No. of Vessel Operating Days
Sampling
Exploration
No. of Cores
No. of Vessels
No. of Vessel Operating Days
Prospect Assessment
No. of Cores
No. of Vessels
No. of Vessel Operating Days

Area ·Dredged (Excavated)
Total-Acres
·Yearly (Average)
-Acres
-Acres
Depth (Average)-m3
Seawater-Intake Volume
Gallons/cubic meter mined
Total-billion gallons
Yearly (Average)
-billion gallons
Daily (Average)
-mllflon gallons
SoUds-Olscttarge Volume
Total-m3
Dally (Average)-m3
Seawater-Discharge Volume
Total-billion gallons
Dally (Average)
-million gallons

Number
or
Amount

147.050

Late May or Early June to Late October or Early November
120-150
101)-120

120-150
1Q0-120

4.200
1
135

1991·1993

8.400
2
270

8.200
1
260

1995·2008

16.400
2
520

3.240
1
270

1992·1994

6.480
2
540

14.040
I
1.170

1995-2008

28.080
2
2.340

1

1995-2008

2

nng vessel (Dredges)

Dredging (&;cavated Volume)
TOtal-m3
Dally (Average)-m3

High Case

Base case
and
High case

147.050

froiij~on lPiaceer Mining>

Gold Production
Total-Troy Ounces
Yearly Total (Average)
-Troy OUnces
-Troy OUnces

TlmeFrame

1995·2008 (14 years)

530.000

1996·2007
1995&2008

40.000
25.000
20.000.000
12.500-15.000

1995·2008

80.000
50.000
40.000.000
25.ooo-30.000
2.600

1.300
100
50
3.6

1.060.000

1996-2007
1995-2008

200

100
3.6

3.750-4.500
75-90

1995-2008

7.500-9.000
150-180

5.6(HI.96

1995-2008

11.60-13.92
116.0

58.0
20.000.000
12..501)-15.000

1995-2008

40.000.000
25.D00-30.000

75-90

1995-2008

150-180
116.0

58.0

Support Activities
Vessels (Anchor Handling
and Supply)
Total No. of Vessel Operating Days
No. of Days/Dredge/Season
Helicopter Flights (Round Trfps)
Total
Yearly

Dally/Dredge
FueH:XI Spill (3.500 bbls)
Source: MMS. Alaska OCS Region.

1
1.680·2.100
120-150

1995-2008

2
3.360-4.200
120-150

5.04CHI.300
360-450
3

1995-2008

10.080-12.600
720-900'
3

The monitoring programs, designed to detect and identify potential effects '?f the ~ ope~ation with res~
to EPA and FDA criteria as appropriate, would be approved by the ~/FO m coor~ti~n ~th the appr?pn~te
State and Federal agencies. The MMS is developing a postlease reVIew process which wiJ! m!olve coordinating
and consulting with appropriate State and Federal agencies ~d ?thers to develop the .momto~g pr~am. The
postlease review process will be developed prior to the publication of the Fmal Leasmg Notice. This postl~e
review team will advise the RS/FO of issues associated with mining such .as '!"ha~ to moni~or, how to m'?mt~r,
and also would provide technical review of studies to assure that the momtonng JS done With the best saentifc
methodologies and technologies. Postlease review will ensure that the lessee
.
-under the direction of MMS--will conduct a satisfactory monitoring program. After background studies are
completed to establish the levels of trace metals in marine waters and selected organisms of Norton Sound and
the delineation of selected habitat (i.e., for the red king crab), monitoring would be conducted to track
habitat/organism changes attributable to the ~program. Sampling would be accomplished both !lP~tre~
and downstream of the mining operation. Sampling would be frequent enough to ensure that vanations m
discharges would be measured (i.e., from daily to whenever a change in placer deposits is encountered). In the
unlikely event that an effect or signal from the mining activity should occur in the marine environment, it is
expected that this would be detected in the water column associated with the potential repartitioning of trace
metals in the sediments. The monitoring of local representative marine food chain resources also would be
conducted to identify if potential effects or signals occurring in the water column or sediments were carrying over
into the food chain.
In the unlikely event that a signal was detected in the water, sediments, or food chain (indicating a poSSiole
situation adverse to human health), the RS/FO would require modification of the operation and/or shutdown.
If continuing operations indicate that the bioaccumulation of trace metals is occurring at an ever increasing
rate, the RS/FO would request the lessee to submit a plan to monitor the human health of the Nome population.
The lessee would coordinate the preparation of this plan with the appropriate State and Federal health agencies.
When this human health monitoring is initiated the results would be used by the RS/FO in coordination with
the appropriate public health agencies to determine the necessary actions to protect human health. The major
decision points throughout this entire process would be decided by the RS/FO in consultation with the
appropriate agencies and would be based on the magnitude of an effect and/or by the identification of time
trends of the specific abiotic and biotic parameters.

2.
Definitions Assumed For Eft'ects Assessment: The definitions shown in Table IV-2 were
developed to help determine the relative extent of effect. The words MAJOR, MODERATE, MINOR, and
NEGUGmLE, which are defined in the Table IV-2, appear in capital letters throughout this EIS. These words
are capitalized to designate their precise application in this context, rather than to emphasize the level of effect.
3.

Major ProJects Consid.ered in Cumulative-Effects Assessment:

a.
Guidance on Cum.ulative-Effects Assessment: The regulations for implementing the
procedural provisions of NEPA define cumulative effects as "the impact on the environment which results from
the incremental impact of the action when added to other past, present, and reasonably foreseeable future
actions regardless of what agency (Federal or non-Federal) or person undertakes such actions. Cumulative
impacts can result from individually minor but collectively significant actions taking place over a period of time"
(40 CFR 1508.7). In the case of migrating species, effects also can occur outside the lease-sale area.
Projects described in this section fall along a continuum ranging from those likely to occur in the near future
to those which may occur at some point in the more distant future. This scale is reflected in the differences
in the information and assumptions available for various projects--from those that are well defined to those
that are largely conjectural.
b.

Projects Included in the Cumulative Case:

Offshore Mining: Offshore exploration for minerals or mining in State waters requires a prospecting permit
or a mining lease from the State of Alaska through the Department of Natural Resources, Division of Mining.
If data are available indicating the presence of minerals, the State can hold a competitive lease sale. If data
are not available, the State can issue an offshore prospecting permit granting exclusive exploration rights through
a noncompetitive permit system. Permits are issued for a single term of 10 years and are not renewable. H the
permittee finds deposits of locatable minerals that can be successfully mined, the permit can be converted to a
renewable offshore-mining lease with a 20-year term. Before the State can issue a permit, it must provide public
IV-A-2

TabJeiV-2
Definitions Assumed ill Em:ds A 55

mcnt

NEGUGmLB

MINOR

MODERATE

MAJOR

Emissions cause measurable
increases in concentrations of
criteria pollutants (e.g. 502 , CO,
NOv 0, and PM 1o) over one
localized portion of a Federal
attainment area, resulting in the
consumption of less than S percent
of the available Plevention of
Significant Deterioration (PSD)
increment for N02 , 502, or TSP or
S percent of the awUable National
Ambient Air Quality Standards''
(NAAQS) concentration for N02,
PM 10f CO, or 0 3; no observed
adverse effects on human health or
vegetation; and/or no significant
decrease in onshore vistbility.11

Emissions cause measurable
increases in concentrations of
criteria pollutants over more than a
localized portion of a Federal
attainment area; resulting in the
consumption of at least S percent
but less than 20 percent of the
available PSD increment for N02 ,
SOv or TSP or S percent of the
available NMOS concentration for
SOa, PM 10f CO, or 0,; no observed
adverse effects on human health or
vegetation;
and/or significant
decrease in onshore visibility.

Emissions cause measurable
increases in concentrations of
criteria pollutants over more than
half of a Federal attainment area
(regional effect), resulting in the
consumption of at least 20 percent
but less than SO percent of the
available PSD increment for N02 ,
SOv or TSP or S percent of the
available NAAQS concentration for
SOv PM,Of CO, or 0,; small but
measurable short-term adverse
effects on human health or
vegetation;
and/or
significant
decrease in onshore visibility.

Emissions cause measurable
increases in concentrations of
criteria pollutants over more than
half of a Federal attainment area
(regional effect), resulting in the
consumption of at least SO percent
of the available PSD or NAAQS
concentration increments; readily
identifiable adverse long-term
effects on human health or
vegetation;
and/or
significant
decrease in onshore visibility.

LOCAI-c:hanges in water quality from one or more sources, extending beyond the edge of a mixing zone (100-m perimeter
about the dredge footprint), but affecting less than 180 km2 (30% of the sale area) about each discharge.
REGIONAL-changes in water quality over an area of at least 180 km2 or larger about a discharge source.
No regulated contaminant (such as
mercury or other trace metal) is
discharged into the water column,
or some amount is discharged, but
the resulting concen-tration of
contaminant does not exceed the
chronic State standard or EPA
criterion.

A regulated contaminant (such as
mercury or other trace metal) is
discharged into the water column
and the resulting concentration of
contaminant occasionally exceeds
but docs not increase the average
beyond the chronic State standard
or EPA criterion.

A regular contaminant (such as
mercury or other trace metal) is
discharged into the water column
and the resulting concentration of
contaminant averages (sampling
period set by permit) more than the
chronic State standard and EPA
criterion, but docs not exceed acute
(toxic) State Standards and EPA
criteria and docs not exceed 7,SOO
ppm suspended-sediment
concentration.

A regulated contaminant (such as
mercury or other trace metal is
discharged into the water column
and the resulting concentration of
contaminant is above the ·acute
(toxic) State standard or EPA
criterion. Turbidity cxcccds 7,SOO
ppm suspended sediment
concentration.

No measurable short-term or longterm change in numbers or
distribution of individuals occurs in
a population.

A specific group of individuals of a
population in a localized area
and/or over a short time period
(one generation or less) is affected;
the regional population is not
affected.

A portion of a population in the
region changes in abundance
and/or distribution over more than
one generation, but the change is
unlikely to affect the regional
population.

A population or species in the
region declines in abundance
and/or distribution beyond which
recruitment would not return it to
its Conner level within several
generations.

No measurable change occurs.

A specific group of individuals of a
population in a localized area is
affected over a short time period
(less than one breeding cycle).

A portion of a regional population
declines in abundance and/or
distribution, and recovery ~uires
more than one breeding cycle 1 but
less than one generation.

A regional population or species
declines substantially in abundance
and/or distribution, and recovery
requires at least one generation.51

Economic effects occur which may
require slight marginal changes in
governmental policies, planning, or
budgeting, or may marginally affect
the economic well-being of
residents of the area.

Economic effects occur which will
require some but not major
modification of governmental
policies, planning, or budgeting, or
may create problems such as an
increased rate of price inflation or
housing shortages, or may
substantially affect the economic
well-being of residents of the area.

Economic effects occur which will
require major changes in
governmental policies, planning, or
budgeting, or which have the
potential to create major problems
or to cause important and sweeping
changes in the economic well-being
of residents of the area.

Economy of Nome

Economic effects occur which have
no measurable effects on
governmental policies, planning, or
budgeting, or no measurable effect
on the economic well-being of
residents of the area.

TablciV-2
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(Continued)
NEGUGWLB

MINOR

MODERATE

MAJOR

Conflicts arc rare. One-year losses
to important commercial fiSheries
do not exceed 1 percent.

Minor conflicts develop. Losses of
1 to 3 percent, for periods of 1 or
more years, occur in important
commercial fisheries.

Minor conflicts are frequent or
significant conflicts occur
occasionally. Losses of 3 to 10
percent, for periods of 1 or more
years, occur in important
commercial fisheries.

Major disruptions to fiShing occur.
Conflicts are frequent and
significantly affected fiShing. Losses
exceed 10 percent, for periods of 1
or more years, in important
commercial fisheries.

Subs~ence resources could be
affected but with no apparent
eff~ts on subsistence harvests.

Subsistence resources would be
affected for a period of less than 1
year, but no resource would become
unavailable.

One or more subsistence resources
would become locaUy unavailable
for a period of time not exceeding
1 year.

One or more important subsistence
resources would become locally
unavailable for a period of time
exceeding 1 year.

Periodic disruption of local
sociocultural systems occurs without
apparent effects.

Short-term disruption of local
sociocultural systems without a
tendency toward the displacement
of existing institutions.

Long-term (S years or more),
chronic disruption of local
sociocultural systems occurs without
a tendency toward the displacement
of existing institutions.

Long-term (S years or more),
chronic disruption of. local
sociocultural systems occurs with a
tendency toward the displacement
of existing institutions.

No detectable archaeological
resources (including landforms and
sites) arc expected to be present
and disturbed.

Pew archaeological resources
(including landforms and sites) are
expected to be present and
disturbed.

Some archaeological resources
(including landforms and sites) arc
expected to be present and
disturbed.

Many archaeological resources
(including landforms and sites) are
expected to be present and
disturbed.

Barely det~ble reduction in
recreation and tourism aesthetic
qualities and economic
expenditures.

Slight reduction in recreation and
tourism aesthetic qualities and
economic expenditures over onefourth of the area lasting approximately 1 year.

Some reduced recreation
tourism aesthetic qualities
economic expenditures over
half of the area lasting
approximately 2 years.

and
and
onefor

Much reduced recreation and
tourism aesthetic qualities and
economic expenditures over the
whole area for approximately 3 to 4
years or longer.

Proposed activities infringe on an
existing land use, or create minor
effects on protected coastal
resources or uses.

Proposed activities alter a preferred
land use, or create moderate effects
on one or more protected coastal
resources or uses.

Proposed activities arc incompatible
with or displace a preferred land
use, or create major eff~ts on one
or more protected coastal resources
or uses.

Hair-mercury levels of some of the
general population residing in
Nome would approach but not
exceed recommended levels set for
the general adult population. Any
changes in hair-mercury levels of
pregnant women do not reach 6
ppm.''

Hair-mercury levels of one or more
women of child-bearing age
(because of potential effects to the
developing fetus) residing in Nome
would be elevated but would not
exceed recommended levels set for
pregnant women..,

Hair-mercury levels of one or more
women of child-bearing age
(because of potential effects to the
developing fetus) residing in Nome
would exceed recommended levels
set for pregnant women.''

Sociocultural Systems

Land Usc Plans and Coastal M'aDagemeDt ~1

Proposed activities generally
conform with existing land use and
have negligible effects on protected
coastal resources and uses.
Human Health
No change to the hair-mercury
levels of any of the Nome
population.

TablcW-2
Definitions Assumed in Effects Assessment
(Continued)

Source: MMS, Alaska OCS Region.
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21

31

41
51

•,
11

''

91

NAAQS are based on the protection of human health. Numerical standards for each pollutant are given in Table 111-2. PSD increments are supplements
to the NAAQS protecting existing high air-quality areas. Regional refers to effects on areas that are as large as, or larger than, about one-half the area
of the North Slope of Alaska. Local refers to effects limited to tens of miles near the shoreline. Short term refers to hours, days, or weeks; long term
refers to seasons or years.
Visibility criteria are applied only to PSD aass I areas; significance is determined by EPA visibility-analysis guidelines. Long term refers to seasons or
years. Short term refers to hours, days, or weeks.
a. The State standard and EPA chronic criterion for mercury are both 0.025 ppb.
b. The acute State standard and EPA criterion for mercury are both 2.1 ppb.
c. State standards and EPA criteria allow exceedence of trace-metal limits once per 3-years on the average.
d. For water turbidity, the State standard is 2S NTU and EPA criterion is a tO-percent decrease from seasonally averaged compensation depth.
A breeding cycle is the average time period between the births of successive offspring.
A generation is the average time period between the birth of the parents and birth of their offspring•
Definitions reflect inconsistences between the proposal and land and water regulatory regimes, not effects of the proposal on the regulationS.
The WHO environmental health criteria in 1976 established 200 ppb mercury in blood or 60 ppm in hair as the level where effects from methylmercury
exposure begin to be seen in adults.
"Elevated" is defined as 6-10 ppm in hair.
The new World Health Organization (WHO) environmental health criteria document (to be published in 1990) will state that the occasional psychomotor
retardation effects from prenatal exposure to methylmercury can be seen in infants and children whose mothers had mercury hair levels between 10 and
20 ppm (Oarkson, 1989, oral comm.)

notice and prepare a "best interest finding" for the disposal of a State interest in public lands as required by AS
38.05.035(e).
In August 1989, the State of Alaska found it in the State's best interest to approve offshore prospecting permits

(OPP's) for 97,000 acres of the 185,000 that were included in the area under consideration--the area between
the Sinuk and Solomon Rivers. This award included 34 of the applications for OPP's and 19 tracts that had
not been under application.
Applications for OPP's within Safety Sound were rejected. The F"mal Best Interest F"mding and Coastal
Consistency Determination for the area south and east of Safety Sound and around Sledge Island (approximately
62,700 acres) were deferred. The deferred areas are in a Special Use Area identified in the Bering Straits CMP.
Seventeen stipulations were attached to the OPP's. These stipulations cover area closures such as a 1-mi buffer
at the mouths of the Sinuk River and Cripple Creek and lesser buffers to protect herring spawning (effective
between May 15 and August 15), capelin spawning (between May 15 and August 15), and important resources
near Cape Nome (between June 1 and September 30). Other stipulations are designed to protect subsistence;
water quality; biological, cultural, and archaeological resources; public access and navigation; and adjacent uses
and users. The State specifically reserved the right to require pre- and post-mining studies on the effects of
exploration and mining activities on subsistence resources and uses and to require the applicant to design and
carry out an environmental monitoring program. No prohibition on the use of mercury offshore is included in
the stipulations. These stipulations are enforced through the plans of operation that are submitted annually by
operators. These plans of operation for exploration are subject to consistency determinations to ensure activities
are consistent with the statewide standards and district policies of the Alaska Coastal Management Program.
A decision on the deferred areas is expected in 1990 (State of Alaska, DNR, 1989).
Two offshore areas Mong the northern shore of Norton Sound have valid mining leases--the area adjacent to
the city of Nome and a small area off the coast near Bluff (F"ag. IV-1). Western Gold Exploration and Mining
Co., Limited Partnership (WestGold) is mining for gold on the first site-an area of21,750 acres (8,802 hectares)
that extend from about 1.6 km..east of Nome to about 16 km west of Nome. The leases extend approximately
4 km offshore (see Sec. D.A).
The following paragraphs are based on information contained in the 1987 Annual Report (Rusanowski, Gardner,
and Jewett, 1988) and updated with information from the 1988 mining season. WestGold uses the Bima. the
largest bucketline offshore-mining vessel currently active. The bucket ladder is 8:7.8 m long and contains 137
buckets, each with a 0.85 m3 capacity. Maximum speed is 40 buckets/min. Minimum digg!ng depth is 9 m;
maximum digging depth is 45 m. Although the dredge is capable of recovering about 46,000 m3/day, these ideal
conditions are seldom approached. In 1986, the dredge footprint covered an area of approximately 9.33 hectares
(23.05 acres). Following improvements to the dredge during the winter of 1986-87, the dredge footprint for the
1987 season more than doubled that of 1986 and covered an area of approximately 22 hectares (54.36 acres).
The area dredged more than doubled again in the 1988 season, when 58 hectares (143.32 acres) were dredged.
Of the 148 operating days during the 1987 dredging season, the dredge was unable to operate 34 percent of the
time. In 1988 the percentage of downtime dropped to 24 percent of the 170 days it operated. N"meteen percent
of the downtime in 1987 was attributable to weather conditions. This was less significant than the previous year.
During 1987, digging conditions were difficult--heavy boulders, some the size of small cars, were encountered
throughout the season. Benthic material consisted mainly of various mixtures of glacial till, marine clay, sand,
and gravel. The typical dredge workforce during the mining season is 88 people--15 to 20 were employed in the
office, including the geologists and engineers; 44 people (22 per shift) were employed on the dredge, and the
remainder worked on the drilling program. Of the total workforce, 50 persons (or 57 percent) were residents
within the Seward Peninsula area. Of the local residents, 18 (or 37 percent) were Alaska Natives. Nonresidents
of the Bima workforce occupied about 30 rental units in Nome during the 1987 season (May-December).
Although during peak mining season there are an estimated 88 people employed, FI'E employment is
. approximately 62 (these figures account for the reduction of labor force by WestGold during the 1989 season).
Almost 50 people began work in February 1988 to prepare the Bima for the 1988 season. Other winter work
included drilling several hundred holes through the ice. The number of holes drilled reflected the ice and
weather conditions. During the summer of 1988, almost 900 holes were drilled. Depending on the results of
the winter drilling program, WestGold will determine the economic feasibility of obtaining a shallow-water
dredge (Prescott, 1988, oral comm; Garnett, 1988, oral comm.).
During the 1989 mining season, WestGold evaluated two other methods of dredging (Jewett et al., 1990). A
single shallow-water barge that was capable of processing the dredged material provided a platform for dredge
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ACTIVITIES AND SIGNIFICANT MINERAL DEPOSITS IN THE NOME AREA THAT ARE INCLUDED IN THE CUMULATIVE CASE

systems to be tested. The two methods were a bucket wheel that was attached to a ladder structure and mounted
on a large crane and a remotely controlled, unmanned suction system called a tramrod. Neither system worked
well, neither system will be brought back for the 1990 mining season, and WestGold would have to redesign
either system prior to commerical use.
Industry monitoring data (Rusanowski, Gardner, and Jewett, 1988; Jewett, Gardner, and Athey, 1989; Jewett
et al., 1990) for the current gold dredging in State waters report downcurrent turbidity in excess of State marine
standards or EPA permit restrictions (USEPA, 1986a,b; 1988a,b). Measurements made downcurrent of the Bima
by an MMS contractor (Crecelius, Apts, and Lasora, 1990) on three dates during the 1989 mining season
observed copper concentrations in excess of the EPA acute criterion and average lead and nickel concentrations
in excess of the EPA chronic criteria.
Future mining activities are assumed to increase (see Table IV-2a). Increased activity assumes the use of
shallow-water dredges. Two other dredges in addition to the Bima--one to mine the leases held by WestGold
and the other to mine the leases off Bluff or other areas leased by the State of Alaska in 1989 will be used.
Acreage assumed to be mined by these dredges reflects the greater areal extent mined by WestGold in recent
operations. Two of the dredges are assumed to mine 120 acres per season. The third dredge is assumed to
have less capability and to dredge only 60 acres per season. Approximately 11,364 1 (3,000 gal) of fuel per day
can be consumed by the Bima (Harris, 1987). This would be the maximum amount consumed by any of the
dredging operations on a daily basis. The smaller dredge is assumed to use half that amount. Therefore, daily
fuel consumption of the dredging activities is assumed to be about 28,000 I (or 7,500 gal).
The use of mercury during these operations is uncertain. The State has no categorical exclusion on the use of
mercury offshore and the proposed stipulations for the new offshore prospecting permits do not include such
a. prohibition. However, the Bima has mined successfully without the use of mercury and this practice is assumed
to continue.
Some additional offshore prospecting permits are assumed to be offered by the State. Coring operations on

this acreage plus that already leased are assumed to increase the number of cores drilled annually to 1,000.
Onshore Mining: Mining potential on the Seward Peninsula is related primarily to gold, tin, lead, zinc, flourite,
beryllium, and tungsten (Fig. IV-1). Of the non-gold prospects, the Lost River Mine is of greatest potential.
Permits were received to mine and process 1,750,000 tons (T) of ore/year (fluorite, tin, and tungsten) for at
least 16 years with possible expansion to 2,800,000 T. At the lower production rate and using arctic-class bulkore carriers, approximately 50 round trips between the mine and market per year would be required for the lowend production and 80 trips for the high end. The mine is located 25 mi west of Teller and would require a large
investment in infrastructure, including processing facilities, a marine terminal, an airport, and a surfacetransportation system. Action on the mine is tied up in law suits and bankruptcy proceedings. If these issues
are resolved, the Bering Straits Native Corporation, owners of the land, anticipates that production of the ore
will proceed. Since the time limit of the U.S. Army Corps of Engineers permit has lapsed, new permit
applications would have to be filed.
Gold mining is the prevelant form of mining on the Seward Peninsula--more than 3,000 placer claims exist
(USDOI, BLM, 1988). However, most are small operations. In the vicinity of Nome, 64 acres were disturbed
as a result of gold mining during the 1988 season. Of these, 59 acres were mined by three operators, all of
whom were mining on land owned by Alaska Gold Company (Smith, 1990, oral comm.). Alaska Gold Company
controls about 17,000 acres (6,880 hectares) of patented mining claims around Nome and has proven reserves
of about 50 million m3 of ore. In 1988 the company began winter operations to remove overburden in
preparation for summer placer operations. About 12 to 15 people are employed for winter operations. This
practice is expected to continue. During the summers of 1988 and 1989, Alaska Gold ran two dredges, each
with a crew of 17; about 25 additional people work the thaw field. At the peak of the summer season about 120
people were employed. Extra people are housed in a camp facility located north of town; however, Alaska Gold
plans to phase out the camp facility (Harris, 1987; F'lSher, 1990, oral comm.).
In recent years, two other major operators have worked land near Nome owned by Alaska Gold Company-Windfall Mining Company and Anvil Mining Company. Both fmns employed about 35 persons and worked
from early April through early November. Although Windfall Mining Company has no plans to resume mining
in 1990, another firm is expected to take over. Ore from operations on Third Beach, an ancient beach line lying
to the north of the city, is processed using a closed-water system (Saunders, 1988, oral comm.).
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Table IV-2a
Assumptions lllduded in the Cumulative Case
Activity

Assumptions

Offshore Mining:
State Leases
Dredges (3)
Shallow-Water Dredge
Shallow-Water Dredge
Bima
Fuel Consumption
Cores

60 acres/season
120 acres/season
120 acres/season
28,000 I/day (assuming 3 dredges)
1!000/year

Onshore Minin&:
Placer Gold Mining
Lode Gold Mining
Exploration Drilling (1989-1991)
Operations (1991-future)1' ·
Lost River Mine (after 2000)1'

75 acres disturbed/year
15-20 holes/year
80-100 acres disturbed
Approx. 2 million T/year with extensive development of
transportation systems, mining facilities, and community
infrastructure

Offshore Oil and Gas
Sale 57
Sale·120

1 exploration well
Postponed

Maintenance Harbor Dreslainl
Snake River

1/

13,000 yd3 dredged per year; deposited about 1.5 mi E.
of mouth of Snake River

These projects fall outside the scope of projects normally included in an assessment of cumulative effects. ·No
permits have been issued to develop lode gold operations and the permit issued by the COE in 1976 for the
Lost River Mine has expired and a new proposal c:ould be modified substantially &om that originally proposed.

Several companies are exploring for lode gold; although none is in production at this time, one--the Big Hurrah
gold min~-may come into production in 1991. Approximately 27,000 ounces of gold were mined &om the Big
Hurrah during three previous operations (Burton, 1990). The mine is 40 mi east of Nome on a tributary about
1S km up the Solomon River. Over a 5-year life, the mine is expected to produce at least 250 TI day with an
8:1 stripping ratio. The mine is being designed as an open-pit ~ine.
In.the .Rock Creek area, about 8 mi north of Nome, Placer Dome U.S., Inc. and Aspen Exploration are
conducting a joint venture to explore for a mother lode (or primary sources) for the placer gold that has been
mined over the decades. Exploration costs for this hard-rock operation exceeded $500,000 during the 1987 field
season, and Placer Dome spent about $900,000 during the .1989. field season (Aspen Exploration Corp., 1987).
Another firm is expected to take the place of Placer Dome for the 1990 season. An agreement with Alaska Gold,
Sitnasauk Native Corporation and Bering Straits Native Corporation provides the necessary access to explore
the coastal plain of Nome. If sufficient concentration and field size are defined, a large processing plant would
be required. Planning for such a facility depends upon the results of the exploration; development and
production likely would take from 5 to 10 years to bring on line (Carpenter, 1988, oral comm.).
BHP Utah Minerals International is expected to return in 1990 f~r more exploratory work near Bluff and in
the Mt. Distun area about 35 km north of Nome. Exploration near Bluff is on lands selected by the White
Mountain Vdlage Corporation for surface rights and the Bering Straits Native Corporation for subsurface rights.
These lands lie both in and outside of the Bluff Unit of the Alaska Maritime Refuge. An impregnated zone
along the sea cliffs in this area was identified during initial exploration at the tum of the century (Collier et al.,
1908) and the area remains of interest. Approximately 10 persons are employed in the drilling operation.
Workers are housed in a camp located at the site. Assuming results are favorable, exploration could continue
for several more years. Following a decision to develop, 2 to 3 years would be required to develop a small
underground mine capable of processing about 1,000 t/day. BHP Utah also has explored on Third Beach in
the Nome area. This work will be resumed by another firm in 1990.
Activity levels have increased over those noted in the Sale 100 FEIS. In addition to the mining described
previously, the Bering Straits Native Corporation is looking into joint ventures with Soviet mining interests to spur
production &om the Seward Peninsula. The viability of the conclusion reached by Louis Berger and Associates
(1981) and the COE (USDOD, COE, 1988) that new large-scale mining operations are not expected onshore
in the vicinity of Nome prior to the 21st century would be modified slightly if the Big Hurrah begins operating
in 1991. However, it is unlikely SovietjBSNA joint ventures could produce ore within the near future (Table
IV:2a).
PreyioU§ Ocs l&ase Sales: No leases are currently active in Norton Sound. All 59 leases awarded in Sale S7
have been relinquished. Sale 100 was canceled due to lack of industry interest. Six wells were drilled on these
leases, three in 1984 and three in 1985. No discoveries were announced. Although wide-ranging species, such
as marine mammals, could be affected by activities in other lease-sale areas, any relevant effects will be discussed
in the cumulative assessment for that resource.
Other Norton Sound Oil and Gas Lease Sale Activity: Sale 120 was the next sale scheduled for Norton Sound.
Two requests for interest have been issued~-the last in January 1989. Industry indicated little· intereSt in respanse
to either· the first or the second request. . A sale in Norton Sound may be included in the next· 5-year schedule
for the OCS oil and gas leasing program. However, the fact that all Sale 57 leases have been relinquished and
subsequent sales were not held, indicates that any presumption of development and production would appear to
be highly speculative.
Other Dredgigg pd Disposal Activities: The mouth of the Snake River near the entrance jetties is dredged
annually by the COE as part of a routine maintenance program. Historically, about 13,000 yd3 of material has
been removed each year and deposited 1/2 mile east of the jetty. Since the construction of the causeway, the
amount of material to be dredged has dropped to about 5,000 cubic yards. Once the system comes to an
equihorium, the amount to be dredged is expected to return to 13,000 yd3• Recent data have led the EPA and
COE to review the decision to allow disposal of this material at the offshore site. This year the dredged material
will be placed on the uplands. Future sites for deposition will depend on the results of a sediments analysisif the material ~ Contaminated, upland disposal will be continued. The turning basin in the Snake River is
dredged every 4 to 5 years. This material, too, will be tested to determine if the sediments are contaminated.
If they are, ~ey will be deposited on the uplands.
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4.
Constraints and Technoloa.r. This section discusses those environmental features that are
considered hazards to the exploitation of mineral resources of the OCS Mining Program Norton Sound Lease
Sale area. The environmental features identified as potential hazards include sea ice, storm surges, earthquakes,
winds, and superstructure icing.

The potential severity of these hazards is related to the type of activity and, thus, measures can be taken to
reduce or eliminate the effects. These measures include {1) scheduling activities so as to minimize exposure;
(2) conducting surveys to locate potentially hazardous areas and locating facilities away from known hazards;
and {3) designing facilities to withstand the hazardous conditions.
Sea ice is the major environmental factor affecting mining of the placer minerals in the sale area. However,
the offshore gold mining operation presently being conducted by Westgold with the Bima in State of Alaska
waters off Nome occurs during the time when the ice is absent and thus not a threat. For the foreseeable
future, it is anticipated that mining operations in the sale area also will be conducted during the ice-free season
because of considerations relating to (1) existing technology, {2) the availability of dredges built to mine deposits
in other offshore areas, and (3) the increase cost of building vessels that will withstand sea-ice forces.
The BOM estimates that it would be about 3 times more expensive to construct a new dredge than it would be
to purchase a used dredge (USDOI, BOM, 1987). Most of the mining of the world's offshore mineral deposits
occurs in areas where sea ice is not a threat. Thus, nearly or almost all of the dredges that potentially might
be available for use in the sale area are not constructed to operate in the presence of sea ice. The Bima was
constructed to mine offshore deposits of tin in Malaysia. The dredge was commissioned in 1978 and cost $33
million dollars to build; it has been refurbished to mine the gold placers (Rusanowski, Gardner, and Jewett,
1987).
The design, construction, and operation of facilities for use in the northern Bering Sea will be more expensive
than in regions not affected by sea ice. Although it may not be directly applicable, some indication of the
increased expense involved in operating year-round in the northern Bering Sea might be derived by comparing
the capital and operating costs of ice-strengthened tankers and conventional tankers. Han-Padron Associates
(1984) estimates that the capital cost of a Class 4 ice-strengthened (100-200 DWT) tanker would be about 60percent greater than that of a comparable conventional tanker and the operating costs about 30- to 60-percent
more.
The major constraint during the ice-free operating period is storms. The sale area is exposed to winds and
large waves prevailing from the south and southwest in the summer and fall. Storm/wind stress on the water
causes a rise in the sea level in coastal areas; low barometric pressure associated with the low pressure field of
a storm also causes a rise in the sea level. During storms, wind-driven current velocities and wave heights
increase. The dredges used to mine the offshore areas are relatively large structures and thus will be able to
operate during some storms. The Bima. one of the world's largest offshore bucket-ladder dredges, weighs about
15,000 T. Some storms may be severe enough to halt operations; during the period from 1988 through 1989,
the amount of downtime due to weather conditions ranged from 13 to 33 percent of the operation operation.
When storm conditions are anticipated to become severe, the dredges could be moved to areas--on the leeward
side of a terrestrial feature such as a cape, peninsula, or island-where they are protected from the full force
of winds and waves that accompany a storm. However, in the Nome area other than the lee side of Sledge
Island there are no such land forms that are close enough for the dredge to move to that offer protection from
storms. Because of the exposed location of the sale area, the dredges may be equipped with a system to protect
the bucket ladder that will absorb some of the shock produced when wave action causes the ladder to be thrust
into the seafloor.
Superstructure icing caused by sea spray is the most frequent and most important form of icing at sea (Labelle
et al., 1983). Ice buildup on a vessel's superstructure has both operational and safety implications. Buildup of
ice may affect operations of equipment on deck and may pose a danger to personnel. Massive ice buildup may
significantly affect the vessel's free-board and center of gravity, with a corresponding reduction in vessel stability.
These effects are of particular concern with regard to small vessels. The conditions necessary to cause significant
accumulations of superstructure icing are: (1) air temperature less than the freezing point of seawater (-1.7 to
-1.9°C, depending on the salinity of water down to about -30°C); (2) windspeed of 10 m/sec or more; and (3)
seawater temperature colder than 8°C.
Earthquakes, biogenic gas, and current scouring were not considered to be hazards for any of the floating units
associated with offshore oil and gas exploration (Zimmerman, 1982) and would not be hazards to the dredges.
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IV.B.

ALTERNATIVE I - PROPOSAL
1.

Effect on Air Qualitv:

a.
Effect on Air Quality Relative to Standards: Fede ral and State statutes and
regulations define air-quality standards in terms of maximum ~Uowab~e concentr~tions of specific pollutants for
various averaging periods (see Table ITI-1). These concentration mruama are des1gned to protect human health
and welfare. However, an exceedence of a maximum of one per year is allowed except for standards that use
an annual averaging period to defme the maximum concentration allowable (an exceedence is not allm~ed for
particulate matter less than 10 microns in aerodynamic d~am~ter (PM10) and. ozone) . .T~e standards also 1~cl~de
Prevention of Significant Deterioration (PSD) concentratiOn mcrements for mtrogen d10X1de (NOx), sulfur d1ox1de
(S0 2), and total suspended particulates (TSP) to limit deterioration of existing air quality that is. better than
required by the standards. There are three classes of PSD areas. Class I allows the least degradat1on and also
restricts degradation of visibility. However, the nearest Class I area is St. Matthew Island which will not be
affected by the proposal because the island is approximately 580 km away. The northern coast of Norton Sound
is classified as Class IT by the State of Alaska (State of Alaska, DEC, 1982), although baseline-ambient
concentrations for PSD analysis for the area have yet to be established. Air-quality standards do not directly
address aU other potential effects such as acidification of freshwater bodies and precipitation or effects on
nonagronomic plant species.
With the recent enactment of the Clean Air Act Amendments of 1990, the U .S. Environmental Protection
Agency (USEPA) has been given jurisdiction over blocks to be leased under this lease sale, for air quality. The
amendments require that for sources located within 25 mi of the seaward boundary of such states, such
requirements shall be the same as would be applicable if the source were located in the corresponding onshore
area, and shall include, but not be limited to, state and local requirements for emission controls, emission
limitations, offsets, permitting, monitoring, testing, and reporting. The State of Alaska shall have air-quality
jurisdiction over the blocks to be leased, once the State of Alaska has promulgated, and the USEPA
Administrator has confirmed adequacy of regulations to implement and enforce the requirements of Section 328,
Title III. There will not be a significant difference in the requirements to be to be complied with by the lease
operators since there are no onshore nonattainment areas and the State of Alaska has adopted the national airquality standards and PSD regulations as the State standards and PSD regulations.
If an air-quality analysis of air pollution for the OCS Mining Program Norton Sound Lease Sale is required, the
USEPA approved Offshore and Coastal Dispersion (OCD) Model would be used to calculate impacts of
pollutant emissions due to the Norton Sound Lease Sale on onshore air quality.

Base Case: Under the base case for the proposal, one offshore dredge would operate for 150 days each year
with 20-percent of this time representing downtime (not dredging). It is possible that the dredge could operate
as close as 5 km from shore, and it is likely that it would be further away. Estimated uncontrolled annual basecase emissions for the dredge and support activities, including exploration activities for the peak yea r of mining
activity, are summarized in Table IV-3. Estimated NOx annual uncontrolled emissions are 248 tons per year.
Should maximum uncontrolled NOx emissions exceed 250 tons per year, under the Federal and State of Alaska
PSD regulations, the lessee would be required to reduce emissions through application of Best Available Control
Technology (BACT). An analysis performed using the OCD model for air pollutants emitted in the base case
due to the Norton Sound Lease Sale, showed that maximum NOx concentration, averaged over a year, would be
0.27 JJ/m 3 at the nearest shoreline which is only 1.1 percentiles of the available PSD-Class-II increment for NOx
(Table IV-4). There are no onshore air-quality-monitoring data in the Nome area to establish baseline NOx
ambient concentrations. Because of the limited sources of emissions, it is expected that the ambient
concentration would be near the lower limit of detectability, except perhaps in the City of Nome. In any event,
neither the air-quality standard nor the PSD limitation for NQx would be approached (Table IV-4).
b.
E ffect of Air Quali ty Not Addressed bv Standards: E ffects of air pollution from
OCS activities and other sources on the environment, as distinct from those specifically addressed by air-quality
standards, include the possibility of damage to vegetation and acidification of coastal tundra, as discussed in
Sections III.D.7 and IV.G.7 of the Diapir Field Lease Offering (Sale 87) FEIS (USDOI, MMS, 19841) and in
Olson (1982). Effects may be short term (hours, days, or weeks), long term (seasons or years), regional (on the
sca\e of the southern half of the Seward Peninsula) or local (near the shoreline only). This information is
incorporated by reference, and a summary pertinent to this proposed lease sale follows.
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Table IV-3
Estimated Uneontrolled Emissions and USDOI Exemption Levels for
Offshore Mining in the Norton Sound Lease-sale Area
(metric tons per year)
Pollutant11

Base-Case Mining ActivitY'
Exemption Levels
at S kllometers4'

co

NOx

63

248

6,415

90.6

Tsp2/

so2

voc

23

28

7

90.6

90.6

90.6

Source: MMS, Alaska OCS Region.
1/

2/
3/

4/

CO
NOx
TSP
S02
VOC

Carbon Monoxide.
Nitrogen Oxides (assumed to be predominately NOJ.
Total Suspended Particulates
= Sulfur Dioxide.
= Volatile Organic Compounds (excluding nonreative compounds such as
methane and ethane).
Includes most particulate matter less than 10 micrometers in aerodynamic diameter (PM10) •.
Assumes one dredge of approximately 7,000 HP each operating 150 days per year with 20-percent downtime
(open-water season) plus support-boat emissions and exploration activity emissions. Computed from
scenarios and emission factors in Form and Substance and Jacobs Engineering Group, Inc. (1983).
Exemption levels based on USDOI exemption criteria accounting for distance from shore· (30 CPR 250.45
·and 30 CFR 282.28).
=
=
=

Table IV-4
Comparison of Modeled Air-Pollutant Concentra~ons with Regulatory Limitations for
the Base and Cumulative Cases ·
(measured in micrograms per cubic meter)
Averaging
Times
Base Case NOx
annual
24-hour
8-hour
3-hour
1-hour
Cumulative Case NOx
State and OCS Waters
annual
24-hour
8-hour
3-hour
1-hour
Cumulative Case NOx
State Waters Only
annual
24-hour
8-hour
3-hour
1-hour
Cumulative Case 802
State and OCS Waters
annual
24-hour
8-hour
3-hour
1-hour
Cumulative Case so2
State Waters Only
annual
24-hour
8-hour
3-hour
1-hour

PSDClassU
Increment11

USDOI S~cance
Increment21

Maximum· Modeled
Concentration
Over Land31

Air-Quality
Standards

2S

1

o:n

10041

2S

NA

5.78

10041

2S

NA

5.68

10041

20

91

NA
NA

0.82
17.54

365

512

NA

67.44

1,300

20

91

NA
NA

0.80
17.54 ..

512

NA

67.44

_5/

804/

8041
365

1,300

Source: MMS, Alaska OCS Region.
NA - Not Applicable (applicable to Federal OCS waters only)
11
Increment above ambient concentration allowed in a designated PSD area. Ambient-baseline concentration for
PSD not established for this area.
21
Increases in concentration above significance level by Federal OCS sources require reduction of emissions by
application of Best Available Control Technology.
3
Projected concentrations attributable to the proposal as modeled by the Offshore and Coastal Dispersion
'
Model.
4
'
Annual arithmetic mean.
51
No value has been established, not to exceed maximum allowable PSD increment.

Ols?n (1982) reviews the body of knowledge that demonstrates the known high susceptibility of fruticose lichen,
an unportant component of the tundra ecosystem, to sulfurous pollutants. There is evidence that SO
3
concentrations as low as 12.0 (fl/m ) for short periods of time can depress photosynthesis in several Iiebe~
species. Also, the sensitivity of lichen to sulfate is increased in the presence of humidity or moisture--conditions
which are .commo~ to coastal tundra. However, th~ maximum S02 concentrations calculated by the OCD model,
for the base or high case, are 0.03 and 1.91 Jl/m annually and for 3-hour averaging periods, respectively. In
combination with minimal background-ambient concentrations, these concentrations are much less than the
threshold for short-term or permanent effects on lichen.
A sulfur budget has not been compiled for the Arctic tundra ecosystem. Such a budget is necessary to determine
potential contributions to tundra acidification from acid deposition of pollutants. However, Rahn (1982}
estimated a total input of 14 kilograms per square kilometer over the Arctic Ocean, with a factor of three
uncertainty. A rough approximation of maximum deposition from S02 annual emissions, for the maximum
emissions evaluated in this EIS, can be made from OCD Model calculations of maximum concentrations
assuming a constant rate of deposition. The result is an annual deposition of 0.093 kg/km2 /year. This is more
than two orders of magnitude less than the estimated existing sulfur budget and four orders of magnitude less
than the 670 kg/km2/year associated with damage such as ftsh kills, lower ecosystem productivity, and die-off
of plant species, in susceptible areas. In addition, the sulfur-deposition estimate for the proposed sale assum~s
a constant rate of deposition over the coastal area, an assumption that overestimates the deposition. The
maximum concentration of S02 decreases rapidly from the maximum at the shoreline and varies through time.
The concentrations and deposition of sulfurous pollutants would· be well below the known level of damage to
lichen (and of less sensitive plants) or of significant acidification of the tundra even on a local basis for any of
the cases considered by this EIS.
Effects of Accidental Emissions: It is likely that one major spill of diesel fuel oil would occur near or at the
shore during the life of the offshore mining project (Sec. IV.B.2). The spill size is assumed to be 3,500 bbl
(bbl), which is a median fuel load for a large dredge. The amount evaporated would vary depending on wind
and temperature. In the event of a 3,500-barrel spill, within 3 days, approximately 537 to 572 bbl of fuel oil, 71
to 75 metric tons (t) of gaseous hydrocarbons, and 7.1 to 7.3 t of VOC could evaporate and be lost to the
atmosphere (calculations are for summer and fall Nome area conditions, respectively, based on Redding and
Kirstein (1985]). Evaporation would cease within approximately 122 hours (about 5 days). The motion of the
oil slick would help disperse the emissions over a larger area than the slick itself, resulting in lower
concentrations of air pollutants.
Diesel fuel spills may catch fire either accidentally, or set on frre intentionally as a possible cleanup and control
technique. If a fuel spill is ignited immediately after spillage, the burning can combust the fuel that would
otherwise evaporate. In the case of fuel oil, more than two-thirds of the initial mass of the slick may eventually
evaporate. Because the chemical composition of fuel oil consists of fewer of the high-molecular-weight
components than does crude oil, the amount of TSP emitted would be less than from a crude oil burn. A
discussion of the emissions from example crude oil burns is given in the Chukchi Sea Sale 109 FEIS (USDOI,
MMS, 1987) and is incorporated herein by reference. The discussion is summarized in the following paragraphs.
Incomplete combustion of oil injects about 10 percent of burned crude oil as oily soot plus minor quantities of
other pollutants into the air. Clouds of black smoke from a 360,000-bbl tanker frre 75 km off the coast of South
Africa deposited oily residue in a rain 50 to 80 km inland. Later the same day, clean rain washed away most of
the residue and allayed fears of permanent damage.
Based on qualitative information, burns that are two or three orders of magnitude smaller do not appear to cause
noticeable fallout problems. Along the Trans-Alaska Pipeline, 500 bbl of a spill were burned over a 2-hour
period "apparently without long-lasting effects" (Schulze et al., 1982). The smaller-volume Tier II burns of
Prudhoe Bay had no visible fallout downwind of the burn pit (Industry Task Group, 1983).
Coating portions of the ecosystem in oily residue is the major, but not the only, potential air-quality risk. Oily
residue in smoke plumes from crude oil is mutagenic, but not highly so (Sheppard and Georghiou, 1981; Evans
et al., 1987). The Expert Committee of the World Health Organization considers daily average smoke
concentrations of more than 250 Jlfm 3 to be a health hazard for sufferers of bronchitis.
It is expected that one spill of 3,500 bbl of fuel oil would occur during the life of the offshore mining project.
The spill would consist of diesel fuel oil which, if burned, would emit less soot and other particulate matter than
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would burning crude oil. Also, modeling of emissions (including TSP) fr?m hypothetical. dredges demonst~ates
that there would be small concentrations of pollutants onshore, even durmg summer penods of onshore wmds.
Once deposited, soot from a fire would clump and wash off of vegetation in subsequent rains, limiting any effect
on vegetation and human health in the short term.
SUMMARY: Impacts from air emissions due to the Norton Sound Lease Sale on onshore air quality are
expected to be less than 5 percent of the maximum allowable PSD-Class-11 increments and would not make the
concentrations of criteria pollutants in the onshore ambient air approach the air-9uality .standards. Therefore,
the effects of air emissions due to the Norton Sound Lease Sale on onshore arr quality are expected to be

NEGUGmLE.
CONCLUSION <Effect on Air Quality): The overall effect of the proposed sale on onshore air quality with
respect to standards and with respect to effects of air quality not addressed by standards is expected to be

NEGUGmLE. ·

CUMUIATIVE EFFECfS: Additional emissions of air pollutants may occur from activities onshore and in
State waters, from mining, oil- and gas-related, and other activities. These must be considered together to define
emissions in the cumulative case. The cumulative case under the proposal includes one large mining dredge 5
km offshore in Federal waters, and one large and two small dredges in State waters. All of the Norton Sound
Sale 57 oil and gas leases now have been relinquished and would not contribute to effects on air quality in the
cumulative case.
The total estimated emissions for OCS and State waters are given in Table IV-5. The majority of the pollutant
concentration would be from emissions in State waters. This is apparent from comparison of the modeled
concentrations for the cumulative case considering frrst, sources in both OCS and State waters and second,
sources in State waters only (Table IV-4). The OCD Model was applied to simulate total emissions from all
dredges and for dredges in State waters only (Table IV-4). The results indicate that uncontrolled emissions of
the dredge in OCS waters, in addition to those in State waters~ would increase annual mean 1-hour NOx and S0 2
concentrations at the shoreline from 5.68 p,/m3 to 5.78 p.fm, and from 0.80 p,/m3 to 0.82 p./m 3, respectively.
The maximum hourly S02 concentrations averaged over 3-hour and 8-hour periods would remain 67.44 p,fm3
and 17.54 p,/m3, respectively. These concentrations are likely to be conservative (high) because the dredges
probably would not be located as close together as in the model simulation.
The background ambient concentrations of N02 and S02 in the area are very small. Additional consumption
of PSD increments due to a dredge in Federal OCS waters would be 0.1 p,/m3 of NOx as an annual hourly
average; and 0.02 and 0 p,/m3 of S02 maximum averages for 24-hour and 3-hour periods, respectively. In each
case, the added pollutant concentrations would be less than 0.5 percent of the allowable PSD-Class-11 increments.
Consequently, concentrations from the OCS activities under the proposal--when added to existing amounts··
would not approach the PSD-Class-11 increments or the ambient air-quality standards. Air-pollutant emissions
in the cumulative case, with or without a dredge in Federal waters, would not approach maximum concentrations
allowed by ambient or incremental (PSD) air-quality standards.
Emissions could be reduced from those facilities on land or in Federal and State waters which would be subject
to EPA and State regulations. The regulations require application of BACf to all major facilities, in addition
to staying within the limitations of ambient air-quality standards and PSD-Ciass-11 concentration-increment
limitations. If the State of Alaska concluded that dredges in Federal or State waters were major sources,
application of BACf would be required to reduce emissions. The methods available for the reduction of NOx
emissions from diesel engines include retarding fuel-injection timing and the selection of engines with more
efficient combustion characteristics. There are also more experimental procedures. Discussion of current NOx
BACf for diesel engines in Alaska can be found in State of Alaska air-quality-permit analyses (State of Alaska,
DEC, 1987). For diesel engines, BACT for S02 usually includes use of fuel oil with a limited sulfur content (see,
for example, State of Alaska, DEC, 1987).
The modeled maximum concentration of S02 for the cumulative case (0.82 and 67.44 p,/m 3 for annual and 3hour averaging periods, respectively) indicate that photosynthesis of lichen could be reduced in a localized area
(within a few hundred meters of shore) at the shoreline for short periods of time (hours or days). The S02
concentrations would decrease rapidly inland from the shore. If deposition from S02 at a constant rate and at
a concentration of 0.14 (pfm3) is assumed, 3.23 kg/km2 each year would be deposited on the tundra near the
shore. This estimate is conservatively high, but is still much less than Rahn's (1982) background-sulfur-input
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Table IV-S
Cumulative Estimated Uncontrolled Emissions in the Sale Area
and Adjacent State Waters
(metric tons per year)

Pollutant11

co
Offshore Mining31

217.7

voc

Tsp2'

852.7

80.2

95.2

20.8

Source: MMS, Alaska OCS Region.
1/

2/
3/

CO
= Carbon Monoxide.
NOx = Nitrogen Oxides.
TSP = Total Suspended Particulates.
S02 = Sulfur Dioxide.
VOC = Volatile Organic Compounds.
Includes PM 10.
Based on one large dredge in Federal waters and one large and two small dredges in State waters, plus
support-boat activities and emissions from exploration activities, all located off Nome. Estimates
computed from air-pollutant-emission scenarios in Form and Substance and Jacobs Engineering Group,
Inc. (1983).

estimate of 14 kg/km2 /year for the Arctic Ocean. Consequently, significant acidification of the tundra and
surface water is not expected. The effects of air quality on the environment (other than those addressed by
standards) would be short term and localized.
Conclusion: Because effects from air-pollutant emissions from OC::S s?urces on onshore air quali~ PSD-.Class11 increments or national ambient air-quality standards for a critena arr pollutan~, and ~ffects of arr quahty l!'ot
addressed by standards would be short-term and localized, the effect on onshore arr quality under the cumulative
case is expected to be MINOR.
2.
EITect on Water Quality: Offshore dredging and tailings discharge are agents which will
have a combined effect on water quality in the sale area. The aspects of water quality most likely to be affected
are turbidity, trace-metal content, and oxygen levels. A fuel spill during a major accident or during fuel transfers
could also contaminate area waters.
a.
Effect of Offshore Mining on Turbidity: Offshore dredging and tailings discharge
and their generic effects are described and discussed in Section IV.E.5.a of the Sale 100 FEIS (USDOI, MMS,
1985a); this discussion is summarized below and is incorporated in total by reference.
(1)
Extent of Turbidity: Experiences with actual dredging or dumping operations
elsewhere offshore of Alaska and in other U.S. waters show a decrease in the concentration of suspended
sediments with time (2-3 hr) and distance (1-3 km) downcurrent from the discharge. Similarly, in the dredging
operations associated with artificial island construction and harbor improvement in mostly sandy sediments of
the Canadian Beaufort Sea, the turbidity plume generally extended a few hundred meters to a few kilometers
but tended to disappear within hours after operations ceased (Pessah, 1982).
Offshore mineral extraction by dredges, however, may cause higher and more persistent turbidity than these
other, more common dredging activities. Mining dredges process sediments continuously and use additional
volumes of water to deliberately destroy sediment cohesiveness, resulting in greater dispersal of sediment fines.
Dredging of alluvial tin deposits in 30 to 40 m of water off of Thailand resulted in significant turbidity up to 5
km downcurrent (Limpsaichol and Poopetch, 1984), a 70-percent greater distance than reported for nonmining
dredging.
The Norton Sound environment appears to be less effectiv~ in dispersing fine sediments than is expected from
experience with other marine waters. In a Norton Sound study of drilling-mud discharges in 12 to 13 m of
water, ECOMARMarine Consulting (1983) found a three-to-four-orders-of-magnitude decline in suspended-solid
concentrations within 10 minutes of ceasing a 1,000-barrels (bbl)-per-hour discharge of drilling mud. Although
this rate is sufficient to rapidly dilute discharged drilling mud, it was slower than had been observed in discharge
studies in other waters. ECOMAR Marine Consulting thought that a greater wave-induced turbulence in the
Norton Sound study might have slowed settling of the drilling mud.
Industry monitoring of current gold-mining activity in Norton Sound has also found less dispersion of discharged
sediments than expected. Gold dredging and tailings discharge in inshore State waters have resulted in greater
turbidity than projected in the Offshore Discharge Criteria Evaluation (ODCE) modeling (Northern Technical
Services, 1985) at the furthest distance measured (500-600 m in 1986-89), and have exceeded EPA permit
restrictions (USEPA, 1986b, 1988a,b; Jewett et al., 1990). The greater turbidity than expected is attributable at
least in part both to greater silt content in dredged materials than had been projected and to technical difficulties
in maintaining the optimum configuration for the tailings-discharge system on the dredge. In 1989, turbidity 600
m downcurrent of the Bima averaged 52 nephelometric-turbidity units (NTU, a measure of light-scattering
ability), increasing ambient turbidity by about 40 NTU (Jewett et al., 1990).
WestGold received a second dredging permit for a new project in 1989, the Nome Expansion Project (NEP), with
planned dredging using a variety of equipment in very shallow, nearshore waters. This project was allowed a
larger, 1-km mixing zone to meet the turbidity standard of 25 NTU. No turbidity data were collected for the
NEP in 1989 because the equipment tested was unable to effectively dredge nearshore sediments and did not
obtain planned rates of discharge. Modeling data for the Bima indicate that with a larger, 1-km mixing zone,
the State turbidity standard would have only been occasionally rather than usually exceeded (as was the case in
1986-89). However, the State of Alaska and EPA to date have not indicated any willingness to permit a similar
1-km mixing zone in the deeper waters where the Bima operates.
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(2)
Turbiditv StancJards and Criteria: Suspended sediments have very low direct
toxicity for sensitive species, with expected toxicity somewhere between that of a clay such as bentonite (LCso =
concentration at which half of the tes~ organisms die within a set time [usually 4 days] greater than 7,500 ppm
for the eastem oyster) and that of calaum carbonate (LCso greater than 100,000 ppm for the sailfin molly) (see
National Research Council, 1983). These are very low toxicities, falling into the ranges generally described as
slightly toxic to nontoxic. Direct toxicity from suspended sediments, therefore, has not been considered a
regulatory issue and toxic or acute marine standards have not been formulated by either the State of Alaska or

EPA.

For the purpose of analysis, this EIS will use 7,500 ppm suspended solids as an unofficial, acute (toxic) criterion
for water quality. This value is the lowest (most toxic) LCso for a clay or calcium carbonate reported in the
National Research Council (1983) assessment of drilling fluids in the marine environment.
The State of Alaska standard and Federal criterion for marine waters are considered a chronic standard and a
chronic criterion in this analysis. Both the State standard and Federal criterion are directed toward protecting
biota from chronic stresses rather than from acute toxicity, but the two limits are very different in formulation.
The State standard used in permitting the Bima in 1989 is a limit of 25 NTU, but the only Federal criterion is
a 10-perc:ent decrease in the seasonally averaged compensation depth for photosynthetic activity. The State
criterion and the Federal criterion are not directly comparable. (The State does have a standard similar to the
Federal criterion, but it was not considered as stringent a requirement and was not referenced on the Bima
NPDES permit).
(3)
Mininr Experience in State Waters: This EIS assumes that saltwater
throughput and tailings-discharge rates per dredge will be similar to that for the Bima dredge in inshore State
waters (Rusanowski, Gardner, and Jewett, 1988). The (chronic] State turbidity standard of25 NTU was not met
by the turbidity plume from the Bima on 44, 81, and 61 percent of dates in 1986, 1987, and 1988, respectively.
Unaveraged frequency data were not tabulated in the annual report for the 1989 Bima operations, but an average
turbidity of 52 NTU--versus the 25 NTU standard--at 0.6 km downcurrent from the dredge (0.1 km beyond the
edge of the mixing zone) was reported (Jewett et al, .1990).
The continued high turbidity at 0.5 km and further from the discharge is of particular concern because studies
of drilling-mud disposal in Norton Sound and elsewhere have indicated that the most rapid (time and distance)
dilution occurs within 0.1 km of the discharge; at greater distances,. plume concentrations decrease much more
slowly (ECO~ Marine Consulting, 1983). Rusanowski, Gardner, and Jewett (1988) suggest that this high
turbidity may be indicative of resuspension of dredged sediments from tailings piles rather than of direct
discharge from the dredge.
Whether exceeding the State (chronic) standard would translate into exc:ee~g the Federal (chronic) criterion
cannot be estimated from the data. Because the Federal criterion must be met closer, at a distance of 0.1 km
from the discharge, rather than the State requirement of a distance of 0.5 km, it is likely that the Federal
criterion for turbidity could be exceeded. Because turbiditY plumes can extend up to 5 km from point of origin,
it is also possible that dredging turbidity above State standards would extend into State waters from dredging
within the sale area.
The (chronic) turbidity standard has been exceeded by the Bima despite non-settleable solid concentrations in
the emuent far below that maximum allowed by its NPDES permit. The NPDES permit for the Bima currently
permits discharges of 60,000 yd3Jday with maximum nonsettleable matter discharge limited to a concentration
of 20,000 ppm (Table IV-6). Based on an EPA estimate of 35-fold dilution of effluent within 100 m,
nonsettleable solid concentrations at 100 m would be limited to 570 ppm. Monthly nonsettleable solids, however,
averaged from 730 to 1,700 ppm in the .B.iml effiuent in 1988 (Jewett, Gardner, and Athey 1989), or--assuming
35-fold dilution--an incremental 21 to 48 ppm at 100 m--an order of magnitude lower than the NPDES permit
maximum limit. Thus, the data indicate that the NPDES permit limit for nonsettleable solids is set at least one
order of magnitude too high to insure meeting the State (chronic) standard. Based on these same data, direct
toxicity from suspended solids has not occurred from the Bima operation and would not be expected to occur
in a similar Federal operation. The reported emuent concentrations of 114 to 221 ppm nonsettleable suspended
solids are thirty- to sixtyfold lower than the toxic level prior to dilution within the mixing zone.
(4)
Methods of Decreasing Turbidity: Several ways of possibly decreasing
turbidity at the edge of the State mixing zone have been considered for the Bima operation (Engineering
Hydraulics, 1988). Reducing both water flow and amount of sediment dredged reduces modeled turbidity at
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Table IV-6
Effluent Limitations and Monitoring ·Requirements
for the Jlim!
Discharge Limitations
4-Day (Chronic)
(Acute)
Average
Maximum
(ppb)
(ppb)

Monitoring Reguirements
Measurement
Frequency

Sample
Type/Method•'

Reported
Values

Flow Rate

None

47.8
mg/d11

hourly

instantaneous

monthly max. &
monthly ave.

Total
Solids

None

60,000
yd'/day

hourly

grab
monthly ave.

monthly max. &

Nonsettleable
Matter

20,000
ppm

daily

grab

monthly max.

None

Arsenic
(total recoverable)

1,260

2,420

each operating day for 15 days,
weekly thereafter

24-hr
composite

all daily &
weekly values

Chromium
(total recoverable)

1,750

38,500

each operating day for 15 days,
weekly thereafter

24-hr
composite

all daily &
weekly value

Mercury
(total recoverable)

0.875

73.531

each operating day for 15 days,
weekly thereafter

24-hr
composite

all daily &
weekly values

Lead
(total recoverable)

196

4,9oo•'

each operating day for 15 days,
weekly thereafter

24-hr
composite

all daily &
weekly values

Zinc
(total recoverable)

2,030

5,950

each operating day for 15 days,
weekly thereafter

24-hr
composite

all daily &
weekly values

Cadmium
(total recoverable)

326

1,51051

each operating day for 15 days,
weekly thereafter

24-hr
composite

all daily &
weekly values

Copper
(total recoverable)

None

102

each operating day for 15 days,
weekly thereafter

24-hr
composite

all daily &
weekly values

Nickel
(total recoverable)

249

4,90061

each operating day for 15 days,
weekly thereafter

24-hr
composite

all daily &
weekly values

Source: USEPA, 1986b.
11

Only nonsettleable trace metals monitored in discharge.
mg/d = mill ion gallons per day.
..
~ Maximum discharge in excess of 3.5 ppb mercury will exceed 4-Day Average discharge limitation .
•, Maximum discharge in excess of 784 ppb lead will exceed 4-Day Average discharge limitation.
51
Maximum discharge in excess of 1304 ppb cadmium will exceed 4-Day Average discharge limitation.
'' Maximum discharge in excess of 996 ppb nickel will exceed 4-Day Average discharge limitation.
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the edge of the mixing zone, but this reduction might not occur with the real discharge because of increased
entrainment of air in the discharge at lower water-flow rates. The air entrainment increases turbulence and adds
buoyancy to the discharge plume, making the plume rise rather than sink. The effects of air entrainment and
plume buoyancy were not included in the modeling evaluation of turbidity. Turbidity levels, although still
frequently exceeding the State standard, were much lower in 1988 than in 1987. This change has been attributed
to reduced air entrainment in the discharge. Reducing the solids content of the discharge would also reduce
turbidity, but that is not considered economically viable (Northern Technical Services, 1986a). Modeling an
increase in the number of discharge ports for the Bima projected an increase rather than decrease in turbidity.
Near-surface discharge in shallow waters (10 m) and near-surface or mid-depth discharge in deeper waters (18
m) rather than bottom discharge would also lessen bottom turbidity at the edge of the State mixing zone
according to the model. The model did not evaluate turbidity elsewhere in the water column. This approach
appears to be unlikely to reduce turbidity in all levels of the water column sufficiently to meet either the
(chronic) State standard or the Federal criterion for a similar operation in Federal waters. First, during much
of 1987, discharge from the Bima was already near surface (Engineering Hydraulics, 1988; US EPA, 1988b), and
the State turbidity standard was usually exceeded in bottom waters. Second, the Federal standard is in terms
of compensation depth, a measurement made from the water surface downward. Near-surface discharge will
increase surface turbidity and would make the operation less likely to meet the Federal standard than deeper
discharge. Third, the model also shows that higher current velocities increase turbidity at the edge of the State
mixing zone. ECOMAR Marine Consulting (1983) reported near-surface (1m) currents of 1.5 knots and bottom
currents fivefold lower at 0.3 knots in a study of drilling-mud dispersion in 13-m-deep waters southeast of Nome.
Thus, the higher current velocities in near-surface waters than in bottom waters could result in increased rather
than decreased turbidity at the edge of the mixing zone with surface discharge.
The use of flocculants to reduce turbidity from the Bima was also evaluated and rejected by Engineering
Hydraulics, based on difficulty of applying flocculants in a continuous, open-water operation, the large quantities
of flocculants that would be discharged to the environment, and the high cost involved. Dredge curtains--a sort
of boom around the dredging operation--are not applicable to open-water dredging (Sec. llA.2.e).
The model used by Engineering Hydraulics also shows that the same discharge would have lower turbidity in
bottom waters at the edge of the State mixing zone if the discharge were in deeper (18m) rather than in
shallower (10m) waters. However, the applicability of this model conclusion to the marine environment off of
Nome is highly questionable. The modeled effect that deeper water has on lessening turbidity is more than
counteracted by the modeled effect of the known, higher silt-plus-clay content in sediments at most locations
offshore of Nome.
(5)
Effect of Sediment Silt Content: Turbidity greatly increases with increasing
amounts (percentage) of silt and finer particulates present in the dredged sediments. Rusanowski, Gardner, and
Jewett (1988} report silt-plus-clay on the order of2 percent or less in sands and gravels of 1986 and 1987 dredge
areas and levels on the order of 0.5 percent in cores from below the surface sediment layer. However, it is not
clear whether these concentrations represent the range of substrates in the mined area--including sand/silt, or
just represent typical "sand" or typical "gravel" environments. That is, the amount of silt in the dredged sediments
that caused the turbidity problem in 1986 and 1987 dredging could have been higher than this 0.5 to 2 percent.
Hood et al. (1974) report more than twofold higher concentrations (5 percent, n=6 [n=number of samples]) of
silt-plus-clay in surface sediments off of Nome at similar water depths (8-15 m).
More importantly, the Hood et al. (1974) data indicate increasing silt-plus-clay in sediments in deeper waters,
with an average of 12-percent silt-plus-clay (n= 13) in surface sediments in 16 to 22 m of water, and an average
of 42-percent silt-plus-clay (n=4) in surface sediments in 23 to 27m of water. The data of Hood et al. also show
that silt and clay content is highly variable within each depth range, with the coefficient of variation being
0.82-0.90 of the mean content of silt-plus-clay in each water-depth range. The Hood et al. data--silt and clay
content, variability, and apparent depth dependence--are consistent with data for the sale area and other inshore
waters collated from various studies by Roberts (1976). Dredging in deeper waters, a category which would
include the sale area, would be less likely to meet turbidity standards than the past 1986-89 gold dredging
operation in shallower State waters which only infrequently met the State standard for turbidity.
(6)
The Proposed Action: Once tailings are discharged, the extent, duration, and
concentration of turbidity depend on the grain-size composition of the discharge, the rate, depth, and duration
of the discharge, the turbulence in the water column, and the current regime. The sale area contains gravel-,
sand-, and silt-plus-clay-sized sediments with gold potential and overburden with high silt-plus-clay content.
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Dredging discharge--unlike drilling-mud discharge in other OCS operations--is continuous. Extremely high
turbidity values have been observed at least 0.5 km from the Bima, indicating low. rates of sett~g in this
environment adjoining the sale area. Turbidity, therefore, is typically expected to extend to the htgh. end of
commonly observed values for dredging plumes in the literature, or a 3-km distance from the dredgmg and
discharge activities.
The specific locations of high turbidity resulting from the· dredging and tailings discharge would change with
season and year as the dredge progressed or changed locations. Because a dredge would move very slowly (on
the order of 0.5 km per season), because it would discharge continuously over many tidal current reversals
(Pearson, Mofjeld, and Tripp, 1981), because. of frequeD:t, short-term, nontidal fluctuations current d!rect!on
in northwestern Norton Sound (Muench, Tnpp, and Cline, 1981), and because of changes m current drrection
with water depth as the plume sinks in the water column (Muench, Tripp, and Cline, 1981; ECOMAR Marine2
Consulting, 1983), the area affected by the turbidity plume in the base case for the proposal would be 28 km
on any one day (area of circle with 3-km radius about the dredge).

!n

In a full season of dredging, the area affected by turbidity about a dredge would be an ellipse of 3-km distance
around the dredged area. Assuming that the area actually dredged· is a square collapses this ellipse into a circle
and eases calculation of the area affected by turbidity without significantly changing the estimated area. In a
complete season a dredge would move over an area of about 0.4 km 2, equivalent to a square with 0.6-km sides.
The 1989 mixing zone for turbidity for the Bima is then calculated as the area of a circle with a diam equal to
the side of the dredged square plus 2 km, or 5.3 km2• The area affected by turbidity is calculated as the area
of a circle with a diameter equal to the side of the dredged square plus 6 km. The area affected by a short-term
(a few days to several months during one dredging season) increase in turbidity in the water column thus would
be limited to 34 km2 about the dredge, or to 29 km2 excluding the area contained within the mixing zone.
Based on the monitoring data for the Bima. turbidity levels over at least some of this 34 km2 would average
greater than the (chronic) State standards and/or EPA criteria. The EPA (USEPA, 1990a) has recently reissued
an NPDES for the WestGold Bima which provides a larger mixing zone for (only) turbidity of 1000 m, which
should reduce the frequency with which the State standard for turbidity would be exceeded in State waters. The
State standard for turbidity specifically allows such a change in the size of the mixing zone. However, note that
WestGold's plume-modeling studies have indicated that a 1,400-m mixing zone would be necessary to insure
compliance of the Bima with State turbidity standards (USEPA, 1990a). Further complicating the issue is the
fact that the EPA water-quality criteria do not allow a similar expansion of the (100-m) mixing zone in the
Federal waters. The compensation-depth criterion for Federal waters would still have to be met at 100 m,
regardless of the size of the mixing zone for turbidity ~tablished in adjoining State waters.
The requirement for monitoring discharges from mining operations that result from this proposal--particularly
the requirement for timely notification of RS /FO of violations of water-quality criteria or permits (Stipulation
No. 1)--will allow the RS/FO to order modification of operations to preclude continuous violation. For example,
discharge modifications could be required that would limit discharges within 1.4 km of State waters, the latter
distance being that considered necessary by WestGold to insure compliance with State turbidity criteria (USEPA,
1990a). No directly toxic levels of suspended solids are anticipated outside of the mixing zone. Thus, based on
the monitoring history for the Bima. but taking into account the additional protection offered by Stipulation No.
1, the LOCAL effect of turbidity on water quality would be expected to be MINOR. A NEGLIGIBLE effect
of turbidity on water quality would be expected on a REGIONAL basis.
b.
Effect of Offshore Mining on Trace Metals: Offshore mining can increase
trace-metal concentrations in the water column (1) by discharging metals dissolved in interstitial waters of the
sediment, (2) by ·washing loosely bound metals off of the dredged tailings and into solution, (3) through
resuspension of particulate-trace metals, and (4) by placing metalliferous placer deposits at the sediment surface,
in contact with the water column (with consequent, possible, long-term dissolution, desorption, and resuspension
of trace metals). Metals of interest in the sale area are those of most concern, as denoted by their presence on
the original (Gold Book) EPA priority list of metals (USEPA, 1986a). Mercury is addressed first in a separate
subsection in the following discussion because of concerns identified during public scoping and because of the
strong tendency of mercury levels to biomagnify through tpe marine food chain.
This EIS will commonly refer to the eight metals on the original EPA priority list as "trace metals." There is
some carelessness in the common use of the terms "trace metals," "heavy metals," and "heavy minerals." A "trace
metal" is a metal expected to be found in low, "trace" amounts. Generally, in sediment chemistry, "trace" would
be a metal which would be measured in ppm of dry weight and in water chemistry a metal which would be
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measured in parts per billion (ppb). A "heavy metal" is a metal with specific gravity greater than 5. .Specific
gravity is a dimensional ratio of density of a material to the density of water. Trace metals may or may not be
heavy metals. Aluminum is a water trace metal which is not a heavy metal. Arsenic, one of the trace metals
of concern in this EIS, has metal forms with specific gravities both greater than and less than 5. "Heavy minerals"
are minerals with specific gravity greater than 2.9.
Of the eight trace metals of concern in this analysis, arsenic, chromium, and lead accumulate in the sediments
of northwestern Norton Sound predominately as heavy minerals (Sec. IIIA.8) and are expected to be
concentrated along with gold in offshore placers. Zinc, cadmium, and copper are not present as heavy minerals
and would not be expected to be concentrated in offshore placers. There is some concentration of mercury and
nickel in placer deposits (Jewett et al., 1990), but the data for mercury and nickel are insufficient to identify
whether these two metals. are present predominately in heavy-mineral form.
Summaty of Existing Data: Reliable data for ambient concentrations of trace
(1)
metals in the water column are limited to three dates in June and September 1989. The ambient data were
summarized in Table m-2. These data are insufficient to detect seasonal and interannual variations, or the effect
of storms on trace-metal concentrations (Hood, 1989). Such information is important in predicting the likelihood
or frequency of exceeding water-quality criteria.
This analysis assumes tliat these measured trace-metal concentrations in the water represent the true mean
concentrations and that seasonal or interannual variations are small relative to the EPA criteria for each trace
metal. The validity of these assumptions would be verified during postlease monitoring of water quality. In
addition, the seasonal and interannual water-quality data from the monitoring program--rather than sale EIS
assumptions--would be used by the RS /FO to interpret and regulate mining activities to insure protection of
LOCAL and REGIONAL water quality.
The amounts of trace metals released during dredging are correlated with and can be predicted from particulate
and interstitial concentrations of metals in the sediment and from the amounts of metal released in elutriate tests
(Brannon, Plumb, and Smith, 1980; Engler, 1980; and Lindberg, Andren, and Harriss, 1975).
Total trace metals in surficial sediment, usually only within the upper few centimeters, have been measured at
a few sites in the sale area and at several inshore sites. The data indicate that locally elevated levels of arsenic,
chromium, lead, zinc, cadmium, copper, and nickel exist in the vicinity of the sale area and that very high
anomalies of arsenic, mercury, lead, zinc, copper, and nickel are possible (Table m-3). Elutriate data are sparse,
totaling five surficial sediment samples, with only two samples analyzed for four metals from the sale area. These
data are summarized in Table IV-7. Sediments with anomalous, higher concentrations of trace metals have been
identified nearshore along the coastline in northeastern Norton Sound (Table III-3), but have not been reported
in the sale area or inshore sediments dredged by the Bima.
Prediction of trace-metal release to the water requires data for the entire sediment column to be dredged and
not just data for surficial sediment (Wright, 1989). No such data are available for the entire (3.6-m) sediment
column subject to dredging in the sale area.
This analysis assumes that the surficial sediment measurements of total trace metals and elutriate metals
adequately represent the trace-metal content of the entire gold-bearing substrate subject to potential dredging.
The rationale for this assumption is based on four lines of reasoning. First, there is a limited metal data set from
eight deep (2- to 7-m) sediment samples at one dredge site in State waters (Table E-6 in Jewett et al., 1990).
The mean concentrations of seven metals (mercury, arsenic, chromium, lead, zinc, copper, and nickel) in these
deeper sediments were not significantly different (p = 0.05) than the mean of all (pre) dredge-site samples
(n=50, including the eight deeper samples). The eighth metal, cadmium, was significantly (fivefold) lower in
concentration in the deeper sediment.
The second line of reasoning supporting the EIS approach is the similarity of trace-metal chemistry for surface
tailings and predredging surface sediments in State waters (Tables E-6 and E-7 in Jewett et al., 1990). In line
with what was found for surface versus deeper sediments, only the cadmium concentrations differed between the
two data sets; this time being almost sixfold lower in the surface tailings than in the undisturbed surface
sediments.
The third line of reasoning is that an MMS technical advisory workshop did not consider it feasible to attempt
a complete trace-metal characterization of deeper sediment in the sale area, given the suspected inhomogeneity
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Table IV-7
Examination of Results of Elutriate Testing of Sediments
Inshore of and in the Norton Sound Lease Sale Area 11
Chromium

Mercury 21

Lead

Zinc

Cadmium

Copper

Nickel

22-83

59-101

0.006-0.009

13-39

65-252

<5.4-<6.3

17-41

42-58

15-23

<500 41

<20 51

<50 4/.5/

<25-28

<75/

<12 41

<30 41

20-32

28-37

0.3-0.6 81

0.8-.IU..

Arsenic
Northern Technical Services (n=2)
Sediment Metal
Content (ppm
dry wt.)
Elutriate Test 31
(ppb water)

Crecelius, Apts, and Lasorsa (n=3) 61
Sediment Metal
Content (ppm
dry wt.)

Elutriate Test
(ppb water)

12-67

__ 71

0.016-0.065
0.3-0.4

5-18

EPA Marine Criteria
Chronic
(ppb water)

36

so

25

5.6

86

9.3

NONE

8.3

Acute
(ppb water)

69

1,100

2,100

140.

95

43

2.9

75

Source: Northern Technical Services, Inc. 198Sa; Crecelius, Apts, and Lasorsa, 1990: USEPA, 1986a; Federal Register 1986, 1987.
1/

Underlined values denote tests with relatively high metal release (in comparison to EPA marine criteria).
Elutriate Test and Criteria Concentrations in parts per trillion (ppt).
31 1-hour seawater extraction at pH 8.0.
41
Note that limit of detection is greater than EPA marine criterion.
.
51 Initial concentrations of this metal in tested sediments were low and test results may underestimate potential for metal release from
area sediments which range much higher in metal content.
6/
Includes two sediments from sale area.
71
Denotes no data.
81
Sediments sorbed copper from Norton Sound seawater.
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of sediment (Hood, in press). Instead, the workshop recommended that postlease monitoring be done to verify
nondegradation of water and sediment quality.
The fourth line of reasoning is that the incorporation of the monitoring program as part of the proposed sale
(Stipulation No.1) would enable MMS to carry out the workshop recommendation and verify whether effects
are at the level projected in the EIS. The monitoring results would be used by the RS /FO to interpret and
regulate mining activities to insure protection of water quality.
(2)
Federal Water-Quality Criteria: The responsibility for maintaining the
quality of OCS waters lies with EPA. Acute and chronic Federal criteria for trace metals in marine waters have
been developed by EPA (USEPA, 1986a), based on toxicity of individual trace metals, their degree of
bioaccumulation in the food chain, and their threat to human health via marine foods. In setting these criteria,
the EPA collated and statistically evaluated the available laboratory and empirical field data on toxicity of,
relative bioaccumulation of, relative abundances of, and transformations between the various elemental phases
and ionic forms of individual trace metals. This information in USEPA (1986a) is incorporated by reference
herein and is only summarized here. These criteria do not take into account the synergistic (increased toxicity)
and antagonistic (decreased toxicity) effects some trace metals have on the toxicity of other metals. The tracemetal soup in the environment is too complex, understanding of the biochemical mechanisms involved too weak,
and results of toxicity experiments on multiple-trace-metal mixtures too variable, too species-specific, and too
few for antagonism or synergism to be incorporated into the water-quality criteria. Synergistic and antagonistic
complications can also occur through interactions with dissolved or colloidal organic compounds in the water;
for example, through complexation of metal with organic, which can either increase or decrease biological and
physicochemical availability of the metal, depending upon the exact circumstances and specific metal, organics,
and biota involved.
All chemical forms of individual trace metals are not equally toxic or equally likely to bioaccumulate. The EPA
did consider the possibility of producing separate standards for different forms of the same trace metal, and for
chromium (trivalent and hexavalent) and arsenic (trivalent), EPA has developed cation-specific standards. The
EPA examined the analytical techniques available to measure chemical speciation of trace metals and concluded
that the state-of-the-art was insufficient to establish an'EPA-approved, standardized and reproducible procedure
for quantifying trace-metal speciation in natural waters. The EPA, therefore, developed criteria in terms of acidsoluble concentration of each trace metal within marine waters, taking into account the expected speciation of
individual trace metals when setting the criteria concentrations for each trace metal.
However, EPA has been unable to develop an approved method for acid-soluble metals and continues to require.
that trace metals be analyzed with the harsher, total recoverable method, a strong, hot, oxidizing acid extraction.
This procedure is harsher than current state-of-the-art oceanographic methods for total metals in marine waters
and is a more conservative estimate of total metal content than of some s~aller, more available metal pool.·
Whether the total recoverable procedure significantly overestimates biologically available metals--the combined
total of dissolved trace metals plus those trace metals readily and rapidly solubilized (generally sorbed ionic or
organic forms) by the internal or external digestive activities of marine biota--has not been demonstrated and
is an impossible problem for present science.
This analytical procedure also does not distinguish between trivalent and hexavalent chromium or between
trivalent and pentavalent arsenic. If the total recoverable procedure is used to monitor chromium, the measured
metal concentrations are compared for the more toxic form, hexavalent chromium. Ambient arsenic in marine
waters is mostly pentavalent arsenic, but there are no EPA marine water-quality criteria for arsenic with this
valence state. Thus, measured arsenic concentrations are compared to the criteria for trivalent arsenic. Trivalent
arsenic is more acutely toxic than pentavalent arsenic. However, pentavalent arsenic does affect some saltwater
plants at concentrations as low as 13 ppb--less than the chronic criterion of 36 ppb for trivalent arsenic, but
chronic effects of pentavalent arsenic have been studied on too few saltwater plants (and no saltwater animals)
for EPA to set water-quality criteria for pentavalent arsenic.
The EPA acute criteria for trace metals are maximum 1-hour average concentrations not to be exceeded more
than once in 3 years on the average (Table IV-8). The chronic criteria are 4-day averages not to be exceeded
more than once in 3 years on the average. If either acute or chronic criteria are exceeded, marine organisms
and their use may be unacceptably affected, with ecosystem recovery taking more than 3 years.
(3}
Mercury. Mercury is the most toxic trace metal regulated by the EPA. Its
toxicity is of the same order of magnitude as that of several pesticides, and a hundredfold more toxic than the
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Table IV-8
Observed Increases in Trace Metal Conce~trations.in Plume downcurrent of the
Bima at the Edge of the (100-m) Mixing Zone11

I
Arsenic

Chromium

Mercury

Lead

Zinc

Cadmium

+0.431

+6.7

+16

+0.055

+33

+35

Copper Nickel

Average Increase
ppb

+11.0

__21

Percent

730

30

2,600

1,800

79

2,200

1,400

Significant41
at P =

0.1

NS51

0.1

0.05

0.01

0.05

0.1

Highest
Downcurrent
Concentration
(ppb)

23.2

1.431

133

29

0.230

51.3

68

253/
2,10031

5.6
140

86
95

93
43

NONE
29

83
75

0
0

33
0

0
0

0
0

NA61
100

100
0

EPA Marine Criteria
Chronic (ppb)
Acute (ppb)

36
69

50
1,100

Percent of Plume
Observations
Above EPA
Criteria:
Chronic(%)
Acute(%)

0
0

Source: Calculated from Crecelius, Apts, and Lasorsa 1990; USEPA, 1986a; Federal Register 1986, 1987.
1/

21
3/
4/
5/
6/

Relative to bottom-water concentrations 2 km upcurrent, June and September, 1989. The EPA criteria are in terms
of total-recoverable metals; observed values are reported as total metals as measured by state-of-the-art
oceanographic techniques. The difference in methods does not affect comparisons made with the criteria (see
Crecelius, Apts, and Lasorsa, 1990).
Denotes no data.
In ppt.
Paired t-test, n =3.
Nonsignificant.
Not applicable.

other trace metals of concern. Mercury (and also arsenic) are unique among toxic metals in that they are the
only metals with demonstrated biomagnification within the aquatic food chain (Lindberg et al., 1987; Mance,
1987). The concentration of mercury increases in organisms at higher-trophic levels of the food chain. The EPA,
therefore, sets its chronic marine criterion for mercury a hundredfold lower than those for other trace metals
(see Table IV-7). The chronic criterion for mercury is set at the level which should ensure that direct uptake
of mercury from the water by a commercial marine species will not result in a methylmercury concentration in
that species above the Federal Drug Administration (FDA) action level of 1 ppm wet weight. There is no safety
factor nor consideration of additional mercury uptake through food ingestion assumed in this calculation. The
acute criterion for mercury is based on the assumption that mercury is present as the mercuric ion and not as
methylmercury. Methylmercury is much more toxic than the mercuric ion, but is taken up so quickly by biota
that it is usually not detected in water samples.
The chronic criterion for mercury of 0.025 ppb is based on bioaccumulation data for methylmercury which
constitutes only a small fraction of the total mercury in the water. However, had the criterion been based on
the prevalent form of mercury in the water, the mercuric ion, the criterion would have been no more than
fourfold higher (0.1 ppb). Levels of mercury higher than this criterion do not necessarily indicate anthropogenic
pollution or necessarily atypically high concentrations, but rather that sub-ppb-or-greater concentrations of
mercury are high enough to pose bioaccumulation and health risks to marine food chains (USEPA, 1986a).
Analytical techniques to measure such low (a few hundredths of a ppb) concentration of mercury are readily
available but must be conducted by experienced marine chemists under extremely clean conditions to avoid
contamination (Hood, 1989; USEPA, 1988b; Olafsson, 1982).
Mercury concentrations were a concern in the sale area because of prior high, but suspect, measurements of
mercury levels in sale-area waters; continued (1986-1989) measurements of mercury concentrations above EPA
and State chronic criterion and standard in NPDES monitoring of the Bima in inshore State waters; historical
mercury pollution (Sec. illA.8); likely release of mercury from dredged sediments during processing and
discharge; resuspension of tailings; and because both high-mercury and high-gold concentrations in the sediments
are associated with offshore placer deposits.
The measurements of mercury for Nome-area waters reported by Crecelius, Apts, and Lasorsa (1990) are
considered by MMS to be the only valid (uncomtaminated) data set for mercury in the sale area and inshore
waters. The low ambient and relatively constant concentrations of about 1 part per trillion (ppt) found for
mercury in June and September 1989 suggest that seasonal or interannual variation would probably be small in
magnitude relative to the EPA criteria values of 25 and 2,100 ppt. The concentrations of mercury above EPA
criteria reported in the NPDES monitoring for the Bima operations in 1989 and earlier years are considered by
WestGold to represent sample contamination (Montoya-Nelson, 1988; Jewett et al., 1990). In parallel sampling
in 1989, samples collected by WestGold with WestGold sampling equipment and analyzed by Battelle Northwest
exceeded the EPA chronic criterion for mercury, whereas samples collected at the same time by Battelle
Northwest using Battelle equipment and then analyzed by Battelle Northwest had an order of magnitude less
mercury than the chronic criterion.
The state-of-the-art measurements of total mercury in the sale area and inshore waters made for MMS
(Crecelius, Apts, and Lasorsa, 1990) found levels of mercury of 1.0 ppt (1.1 ppt, dates x stations = 16 excluding
the inshore samples)--an order of magnitude less than the Federal chronic criterion for mercury. There was no
statistically significant seasonal difference in mercury (June vs. September) evident in the limited data.
Dredging experiments indicate immediate release of mercury dissolved in the interstitial waters within the
sediments, desorption and/or dissolution of additional mercury within a few minutes to a couple of hours, and
recapture of most of the released mercury by sediments within 4 hours (Lindberg, Andren, and Harriss, 1975;
Lindberg and Harriss, 1977; Brannon, Plumb, and Smith, 1980). Contact time of tailings and discharge waters
is within the range of a few minutes to a couple of hours for a Bima-type dredge; less than the 4 hours necessary
for recapture of the initial spike of dissolved mercury. Thus, the mercury spike would be expected to be remain
in the discharged water phase.
Brannon, Plumb, and Smith (1980) found that interstitial and elutriate concentrations of mercury--measures of
short-term release--accounted for 86 percent of the variance in total releases of mercury from a wide assortment
of sediments. Elutriate tests measure the concentration of dissolved trace metals resulting from shaking a 4:1
volumetric (seawater:sediment) mixture for 1 hour. The dilution ratio of sediment in this test is the same order
of magnitude as that which would occur for dredged sediments in wash water during offshore gold dredging.
The data in this study indicated that long-term release of mercury did not occur from undisturbed dredge spoils.
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Based on the above studies, only the release of mercury during active dredging is anticipated; no long-term
release of mercury is likely from undisturbed tailings after dredging, unless by resuspension and reworking of
tailings piles by currents and waves. However, such reworking of the tailings is slower than and less in magnitude
than the initial dredging.
In the analysis in this EIS, short-term release of mercury to the wash water during dredging is estimated in three
ways: direct measurement of mercury concentrations observed downcurrent of the Bima in three MMS
samplings, extrapolation of dissolved-mercury release during elutriate tests, and extrapolation from sediment total
mercury measurements.
The direct measurements, paired up, and downcurrent measurements of total mercury concentrations around
the Bima did not detect a statistically significant increase in mercury at the edge of the mixing zone (Table IV8), with the downcurrent concentrations, remaining an order of magnitude less than the EPA chronic criterion
of 0.025 ppb.
The limited elutriate tests conducted in 1989 for MMS (Table IV-7) support this finding of low mercury release.
Elutriate tests have been performed on two sediment samples from the sale area and on one sample from near
the Bima. The percentage of mercury released to seawater in dissolved form from these three elutriate tests has
been estimated from the test values at about 0.003 percent of total sediment mercury.

This is a very low solubilization, lower than has been reported elsewhere on the OCS offshore of Alaska. The
best data for comparison are those of Burrell (1978), who reported data for dissolved mercury release from 27
sediments with mixing (6:1 seawater:sediment, 1-hr mixing time) from the northeastern Gulf of Alaska. An
average of 1.4 .±. 1.5 percent (p =0.05) of sediment mercury was released. The wide confidence interval about
the mean value for dissolved-mercury release is indicative of the wide range in response of individual sediments
in tests and from release of less than 0.01 percent to as much as 19.5 percent of the total mercury present.
Elsewhere in Alaskan OCS waters, for the Beaufort and Chukchi Seas, Atlas (1978) summarized unpublished
data and reported that less than 5 percent of sediment mercury from these areas could be solubilized within 1
hour of mixing.
The low but sale-area-specific estimate of 0.003 percent solubilization for mercury in sediments can be used to
project dissolved mercury discharges during gold dredging, including discharges that could occur if high mercury
concentrations were encountered in dredged sediments. These latter projections are important because the EPA
aiteria are meant to protect marine water quality from relatively rare events--those with a frequency greater than
once in 3 years, not just from average discharges.

This analysis assumes an average of 0.035 ppm mercury in the sediments and 0.410 ppm mercury as the highest
concentration expected in dredged sediments. Mercury concentrations in undisturbed surface sediments offshore
of Nome have averaged between 0.032-0.038 ppm in three sediment studies (Nelson, in Bronson, 1988; Jewett,
Gardner, and Athey, 1989; and Naidu et al., 1989). Despite the similar averages, data from the three studies
cannot be compiled into a single mean because of unexplained, but statistically significant, differences in sample
variances among data sets (Bronson, 1988). The 0.410 ppm is the highest concentration of sediment mercury
observed in 3 years of dredging by the Bima, measured in the tailings downcurrent (Jewett, Gardner, and Athey,
1989). Higher anomalies of mercury, up to 1.3 ppm have been observed locally in shoreline beaches (Table III3) and concentrations of a similarly high magnitude in the sale area are possible but are not anticipated.
There is also the necessary assumption that these surface data (top 0.1 to 0.2 m) represent mercury
concentrations in the top few meters of sediment that would be dredged. No data are available to quantify
concentrations in deeper sediments. Measurements in surface tailings downcurrent of the Bima have averaged
0.041 ppm mercury versus 0.033 ppm mercury in undisturbed surface sediments upcurrent (Jewett, Gardner, and
Athey, 1989), but the difference between the two values is not statistically significant (t-test).
About 25,000 dry t of sediments per day would be discharged by one dredge. In the base case, the average daily
release of dissolved mercury (0.003 percent of the mercury in the processed sediment) would be 0.025 grams (g),
but would reach 0.3 g once during a 3-year period. The discharged tailings and released, dissolved mercury are
both diluted with the large volumes of seawater used in processing. The release of these amounts of dissolved
mercury into the 1.8 X 105 m 3 of daily effluent would increase effluent concentrations by an average 0.1 ppt of
dissolved mercury and once by a 2-ppt increment--depending upon the mercury content of the sediments dredged
and assuming a constant percentage of dissolved-mercury release. In the unlikely event of mercury
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concentrations of 1.3 ppm in the dredged sediment, the calculated dissolved mercury increment in the effluent
would be 6 ppt.
This analysis assumes a 35-fold dilution factor for trace metals from the discharge source to the edge of the
(100-m) mixing zone. In setting discharge limitations for the Bima, EPA modeled effluent dilution with distance
from the dredge for bottom discharge and estimated dilution at this magnitude over the first 100-m distance--the
distance of most rapid dilution. Subsequent modeling by WestGold contractors (Demlow et al., 1989) for various
other discharge configurations in deep water (18m) estimated dilution factors over 100m of 20-fold to 29-fold
for low-ambient currents (0.39 knots) and 25-fold to 50-fold for high-ambient currents (0.78 knots), a range
bracketing the estimate of EPA. An additional point to note is that Demlow et al. (1989) found that discharge
could not be configured to simultaneously minimize both turbidity and trace-metal concentrations.

Based on the dilution factor of 35-fold within the mixing zone, the average expected increase of 0.1 ppt at the
discharge should be reduced to a 0.004-ppt increase .in dissolved mercury at 100 m and the highest expected
increase of 2 ppt should be reduced to an 0.05-ppt increase at 100 m. In the unlikely event that sediments of
1.3 ppm mercury were encountered, the dissolved mercury increment could increase to 0.2 ppt. None of these
increments when added to ambient mercury levels (1 ppt) would result in mercury concentrations at the edge
of the mixing zone in excess of EPA criteria for total recoverable mercury.
Most of any mercury release during dredging would be as part of the suspended solids load. ·Monthly
nonsettleable solids averaged 730 to 1,700 ppm in the Bima emuent (Jewett, Gardner, and Athey 1989), or-assuming 35-fold dilution--an incremental 21 to 48 ppm at 100 m. As a first approximation, concentrations of
mercury in suspended finer tailings can be assumed similar to the concentration in the parent sediment. The
average sediment content of 0.035 ppm mercury would result in a 0.7- to 1.7-ppt increase in total mercury at 100
m, the expected high sediment content of 0.41 ppm mercury would result in an 8.6- to 20-ppt increase in total
mercury, and the unlikely occurrence of sediment with 13 ppm mercury would result in a 27- to 62-ppt increase
in total mercury. The expected range in mercury concentrations in mined sediment would not increase ambientmercury levels to above the EPA criteria for total recoverable mercury. If anomalous, high levels of mercury
occur (>0.5 ppm) in dredged sediments, the EPA chronic criteria of 25 ppt for mercury could be exceeded at
the edge of the mixing zone. Such concentrations are possible in the area but have not been reported in available
measurements from the sale area or in the vicinity of the Bima operations, and, therefore, are not anticipated.
This premise would be further evaluated during MMS and EPA (NPDES) monitoring of any mining activities
resulting from the proposed sale.
All three of these subanalyses--based on measured downcurrent concentrations, elutriate test ·results, and total
mercury levels--project that neither the Federal chronic nor acute criterion for mercury should be exceeded at
the edge of the mixing zone by the proposed action. Therefore, the effect of mercury discharge from the sale
is estimated as a NEGLIGIBLE effect on both LOCAL and REGIONAL water quality.
(4)
Other Trace Metals: Water-column increases in other trace metals such as
arsenic, chromium, lead, zinc, cadmium, copper, and nickel are also possible and require evaluation (Table IV-

9).
Arsenic: Discharge of arsenious sediments during dredging for the proposal may present a pollutant risk.
Arsenic is the only trace metal, other than mercury, known to biomagnify through marine food chains (Mance,
1987). That arsenic released from mined sediments could be contaminating marine waters offshore of Nome
was raised as an issue by EPA in 1987 (USEPA, 1987b). Arsenic concentrations were increased downcurrent
of the 1fun.l at the edge of the 100-m mixing zone by an average of 11 ppb on three dates sampled by an MMS
contractor (Table IV-8). The peak concentration of arsenic observed at the edge of the mixing zone was 23.2
ppb. Long-term release of arsenic does not usually occur from dredged sediments once dredging has stopped
(Table IV-9).
Ambient concentrations of arsenic in sale area and inshore waters, averaging 0.8 ppb, are low (see Table 1112). Most arsenic in the water column is pentavalent arsenic (Crecelius, Apts, and Lasorsa, 1990), as expected
for oxygenated marine waters, rather than the more toxic trivalent form.
Concentrations of arsenic in the sediments range relatively high, up to 140 ppm. Gold in the Nome area, both
onshore and offshore, is commonly found in association with arsenopyrite (see Jewett et al., 1990; Green,
Bundtzen, and Hansen, 1988; America North 1988; Environmental Toxicology International, 1987; American
North and Harding Lawson Associates, 1987; USEPA, 1987b). Arsenic is concentrated 600 times over
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Table IV-9
Matrix of Trace-Metal Parameters11
Trace Metal
Parameter

Arsenic

Chromium

Zinc

Cadmium

Current Offshore
Mining Has Exceeded
Water-Quality
Criteria21

N

N31

N

yCc>

N

N

y<a>

y<c>

High Concentrations
in Sediments41

Y

Y

N

Y

Y

Y

Y

Y

Nearby, Anomalous,
Much Higher
Concentrations41

Y

N

Y

Y

Y

N

Y

N

Enriched in Offshore
Gold Placers41

Y

Y

Y

Y

N

N

N

I

High Elutriate
Test Results on
Local Sediments51

Y

I

N

I

Y

Y

N

Y

Long-Term Release
Likely in Most
Sediments61

N

I

N

N

Y

N

Y

I

1/

2/
3/

4/
5/
6/

Mercury

Lead

Copper

Nickel

Individual trace metals pose risk (Y), do not pose risk (N) to water quality if the sale occurred, or for which
data are inconclusive or insufficient (I).
Crecelius, Apts, and Lasorsa (1990) (3 samplings) compared to the acute (a) and chronic (c) EPA criteria.
Reported 1986-8 monitoring data in Runsanowski, Gardner, and Jewett (1988) and Jewett, Gardner, and
Athey (1989).
See Section lliA.8.b. Note that "high" sediment classification not made on basis overlying water
concentrations.
See Table IV-8.
Based on fmdings of Brannon, Plumb, and Smith (1980); and Ellis and Taylor (1988).

background sediment concentrations in gold concentrate from the Bima (Jewett et al., 1990). Concentrations
of arsenic are thus expected to be enriched in gold placers, possibly leading to greater release of arsenic during
gold dredging than would be expected on the basis of bulk-sediment composition. Arsenic concentrations in the
vicinity of the Bima operations average 61 ppm in the sediment (Jewett, Gardner, and Athey, 1989), sixfold higher
than a regional average for Norton Sound (Robertson and Abel, 1979). Anomalous, and an order of magnitude
higher, concentrations of arsenic (up to 3,000 ppm) occur locally in northwestern Norton Sound and could exist
in the sale area.
Elutriate tests of sale area and inshore sediments released both trivalent (70%) and pentavalent arsenic. The
total dissolved arsenic solubilization in elutriate tests was proportionate to the total arsenic content of the
sediment (correlation coefficient [r] = 0.9097, number of tests [n] = 5, significant at probability [p] = 0.05).
Thus, arsenic solubilization as a result of dredging can readily be estimated from arsenic levels in the dredged
materials. Dredging sediments with the Bima average of 61 ppm arsenic could result in effiuent concentrations
of 18 ppb dissolved arsenic; the peak expected arsenic concentration of 140 ppm arsenic in the sediment could
result in an effiuent containing 35 ppb dissolved arsenic, and an anomalous sediment with 3,000 ppm could result
in an effiuent containing 670 ppb dissolved arsenic. Interstitial water concentrations of surface-oxidized and
reduced sediments in the sale area average 87 ppb arsenic (Naidu et al., 1989)--in agreement with the relatively
high dissolved arsenic concentrations found in the elutriate tests.
Because the ambient, water concentration of total arsenic averages only 0.8 ppb, resultant concentrations of
dissolved arsenic at the edge of the mixing zone would not be expected to approach the EPA chronic criterion
for arsenic of 36 ppb. After initial mixing, concentrations at the edge of the mixing zone would be increased by
the dissolved arsenic concentrations at 100 m downcurrent by about 0.5, 1, or 19 ppb, respectively, depending
upon the sediment concentration.
Most of any arsenic releaSe during dredging would be as part of the suspended solids load. Monthly
nonsetdeable solids averaged 730 to 1,700 ppm in the Bima effiuent (Jewett, Gardner, and Athey 1989), or-assuming 35-fold dilution--an incremental 21 to 48 ppm at 100 m. Because arsenic is not being added to the
discharge within the mining process, concentrations of arsenic in the nonsettleable solids would, as a first
approximation, be similar to the concentration in the parent sediment. Based on the suspended-solids loading
of 21 to 48 ppm at 100 m downcurrent of the dredge, the average sediment content of 61 ppm arsenic would
project a 1.3- to 29-ppb increase in total arsenic at 100 m, the expected high sediment content of 140 ppm
arsenic would project a 2.9- to 6.7-ppb increase in total arsenic, and the unlikely occurrence of sediment with
3,000 ppm arsenic would project a 63- to 140-ppb increase in total arsenic.
The average arsenic concentration observed by Crecelius, Apts, and Lasorsa (1990) 100 m downcurrrent of the

.BimA was 4 to 8 times as great as the value extrapolated from the average sediment concentration of total
arsenic. This difference may imply a 4-to-8-fold enrichment in the nonsetdeable fraction relative to the 61ppm arsenic content of bulk sediments. Trace-metal enrichment of this magnitude is often found in sediment
tines. Such enrichment is the most likely reason for the difference between observed and extrapolated arsenic
concentrations.
Note that a 4-to-8-fold enrichment of arsenic in the nonsettleable sediments could result in occasionally exceeding
the chronic criterion for arsenic, when bulk sediment concentrations exceed 90 ppm arsenic. Such arsenic
enrichment, however, would not increase the expected range in plume concentrations of arsenic at the edge of
the mixing zone to above the EPA acute criterion of 69 ppb.
If anomalous high levels of arsenic occur (>410 ppm) in dredged sediments, the EPA acute criterion arsenic
could be exceeded at the edge of the mixing zone. Such concentrations can occur in northwestern Norton Sound,
but have not been reported in available measurements from the sale area or in the vicinity of the Bima
operations, and, therefore, are not anticipated. This premise would be further evaluated during MMS and EPA
(NPDES} monitoring of any mining activities resulting from the proposed sale.
In any case, note that although occasional exceeding of the arsenic chronic criterion is possible, none of the three
1989 MMS samplings downcurrent of the Bima found total arsenic concentrations as high as the chronic criterion.
Because released arsenic is in mostly particulate form, the area affected by any arsenic concentrations above the

chronic criterion would be limited to the area covered by the dredge plume, estimated at 34 km2 in Section
IV.B.2.b. This is the area that may be affected occasionally during active dredging.
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In addition, the arsenic criteria are technically only for the trivalent form of arsenic, although this valence
distinction cannot be made with the total recoverable analytical procedure required by EPA. Total trivalent
arsenic data could be collected which would allow estimation of the concentration of total recoverable, trivalent
arsenic. This correction would allow permitted discharge of total recoverable arsenic to be increased by some
presently unknown amount.
The Stipulation No. 1 requirement for monitoring discharges from mining operations that result from this
proposal--particularly the requirement for timely notification of the RS /FO of violations of water-quality criteria
or permits--would be in place and would provide impetus to keep arsenic concentrations below criteria and
permit restrictions. The stipulation will enable the RS /FO to order modification of operations to preclude
arsenic concentrations from continuing above the EPA chronic criterion once it was exceeded. No directly toxic
(acute) levels of arsenic are anticipated outside of the mixing zone. Thus, based on extrapolation from sediment
concentrations of arsenic and this EIS analysis, the chronic criterion for arsenic may occasionally be exceeded
by the arsenious-sediment discharge for one, Bima-like dredge in the proposal for a MINOR effect on LOCAL
water quality. A NEGLIGffiLE effect from arsenious-sediment discharge is expected for REGIONAL water
quality.
The EPA (USEPA, 1990a) recently reissued an NPDES permit for the WestGold dredge Bima which provides
a reduced chronic discharge limitation of 234 ppb· for arsenic. Although not stated in the permit, the EPA
(USEPA, 1990d} has indicated to the MMS that this limit applies only to that fraction of the discharge which
is estimated to remain suspended at the 100-m mixing zone- boundary under worst-case conditions of minimal
(18:1) dilution and not to the total discharge. Based on this dilution ratio, the EPA considers this limitation to
be protective of the chronic criterion of 36 ppb total recoverable arsenic.
If permit limitations on trace-metal discharge similar to those on the reissued Bima NPDES permit were applied
"for the proposed dredging activity in Federal waters, whereby the chronic criterion level of 36 ppb total
recoverable arsenic were not exceeded at 100 m from the discharge, NEGLIGIBLE effects for both LOCAL and
REGIONAL water quality would be expected. Based on extrapolation from measured high concentrations of
arsenic in sale area and inshore sediments, this criterion is unlikely to be consistently met on State or proposed
Federal leases offshore of Nome by a Bima-like dredge. Whether a mining operation in Federal waters could
ensure that the 36-ppb criterion would be met would depend upon the site-specific sediment chemistry and the
exact type, configuration, and operating procedures of the dredge. The EPA (1990b) believes that operating
conditions for the proposed action in Federal waters can ·be maintained that would, in the future "reduce trace
metal concentrations to acceptable levels at the edge of the mixing zone."

Chromium: The database for chromium is the weakest of that for any of the trace metals of concern (Table IV9). The 1989, MMS survey did not examine chromium concentrations in area waters. However, chromium is
the only EPA priority metal monitored for the Bima operation in 1986-89 that has never been reported--despite
continued contamination problems with other metals--as exceeding either permit restrictions or EPA waterquality criteria. Limited data from elsewhere in Norton Basin and other marine waters suggest that ambient total
chromium concentrations in the sale area should be less than 1 ppb. Long-term release of chromium was not
evaluated in the available literature, and is assumed not to occur.
Chromium concentrations do range high in the sediments, and chromium would be expected to covary with gold
in the sediment. On the other hand, chromium concentrations in the vicinity of the Bima operations average 21
ppm in the sediment (Jewett, Gardner, and Athey, 1989), fourfold lower than a regional average for Norton
Sound (Robertson and Abe~ 1979). Concentrations as high as 101 ppm chromium have been observed in
northwestern Norton Sound, but higher, anomalous concentrations of chromium have not been locally observed
(see Table ill-3}.
Greater chromium concentrations, up to 140 ppm dry weight solids have been observed in suspended sediments
in central Norton Sound during a storm (Table 111-4). This latter observation indicates that chromium is
enriched in the fmer, nonsettleable fraction of the sediments. Thus, as a frrst approximation, concentrations of
chromium in suspended finer tailings can be taken as equal to concentration in the storm-suspended fines, or
140 ppm chromium.
Available elutriate tests are inconclusive because of high limits of detection in the tests. Interstitial water
concentrations of surface-oxidized and reduced sediments in the sale area do not exceed the chronic criteria
(Naidu et al., 1989), which suggests that further elutriate tests for chromium would not show high concentrations
in test filtrates.
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Most of any chromium release during dredging would be as part of the suspended solids load. Monthly
nonsettleable solids averaged 730 to 1,700 ppm in the Bima effluent (Jewett, Gardner, and Athey 1989), or-assuming 35-fold dilution--an incremental21 to 48 ppm at 100m. The nonsettleable solid content of 140 ppb
chromium would result in a 2.9- to 6.7-ppb increase in total chromium at the edge of the (100-m) mixing zone,
an order of magnitude less than the EPA chronic criterion for chromium of 50 ppb.
Thus, neither projected discharge of total chromium from the proposed sale nor reported concentrations of
chromium downcurrent of current mining operations in State waters are large enough to exceed EPA criteria
at the edge of the mixing zone. Therefore, the effect of chromium discharges on both LOCAL and REGIONAL
water quality is expected to be NEGLIGmLE.
Lead: Discharge of plumbeous sediments during dredging for the proposal may present a pollutant risk. Both
ambient lead (0.1 ppb) and lead released from dredging, as expected, are almost entirely in particulate form in
northwestern Norton Sound (Crecelius, Apts, and Lasorsa, 1990). Lead concentrations were increased
downcurrent of the Bima by an average of 6.7 ppb--more than the chronic criterion for lead (5.6 ppb)--on three
dates sampled by an MMS contractor (Table IV-8). The peak concentration of lead observed at the edge of the
mixing zone was 13.3 ppb. Long-term release of lead does not usually occur from dredged sediments once
dredging has stopped (Table IV-9).
Total lead concentrations in sediments and tailings near the Bima average 12 ppm, but range relatively high, up
to 92 ppm (Jewett, Gardner, and Athey, 1989). Anomalous, higher concentrations of lead up to 500 ppm occur
locally in northwestern Norton Sound and could exist in the sale area (see Table ID-3). Lead is present as a
heavy mineral and is concentrated in gold placer deposits, possibly leading to greater release of lead during
dredging than would be expected on the basis of bulk-sediment composition. Available elutriate tests are
inconclusive because of high limits of detection in the tests (Table IV-7).
Because lead is not being added to the discharge within the mining process, concentrations of lead in the
nonsettleable solids would, as a first approximation, be similar to the concentration in the parent material.
Monthly nonsettleable solids averaged 730 to 1,700 ppm in the Bima effluent (Jewett, Gardner, and Athey 1989),
or--assuming 35-fold dilution--an incremental21 to 48 ppm at 100m. Based on the suspended-solids loading
of 21 to 48 ppm at 100 m downcurrent of the dredge, the average sediment content of 12 ppm lead would result
in a 0.3- to 0.6-ppb increase in total lead at 100 m, the expected high sediment content of 92 ppm lead would
result in a 1.9- to 4.4-ppb increase in total lead, and the unlikely occurrence of sediment with 500 ppm lead would
result in an 11- to 24-ppb increase in total lead.
The average lead concentration observed by Crecelius, Apts, and Lasorsa (1990) 100 m downcurrent of the Bima
was 10 to 20 times as great as the value extrapolated from the average sediment concentration of total lead. This
difference ntay imply a 10- to 20-fold enrichment of lead in the nonsettleable fraction relative to the 12-ppm lead
content of bulk sediments. Such enrichment appears to be the case for arsenic and chromium as discussed
earlier, and similar enrichment of sediment fines in lead is the most likely explanation for the difference between
observed and extrapolated concentrations of lead at the edge of the mixing zone. Note, however, that even a 20fold increase in the maximum expected lead concentration in the nonsettleable solids to 1,800 ppm lead per dry
weight solids would not increase calculated plume concentrations of lead to above the EPA acute criterion of
140 ppb at the edge of the mixing zone.

If anomalous, high levels of lead (as high 500 ppm) occur in the bulk sediments being dredged, the EPA acute
criterion for lead could be exceeded at the edge of the mixing zone, if sediment fmes were 10 to 20 times
enriched in lead as suggested in the above paragraph. However, such anomalous lead concentrations have not
been observed in either monitoring for current mining in State waters or in limited sampling of sale-area
sediments, and, therefore, such concentrations are not anticipated to be dredged as a result of the proposal. This
premise would be further evaluated during MMS and EPA (NPDES) monitoring of any mining activities resulting
from the proposed sale.
In any case, note that mining operations increased the average lead concentration at the edge of the mixing zone
to above the EPA and State chronic criterion and standard for lead in the three 1989 MMS samplings
downcurrent of the Bima. Because released lead is in particulate form, the area affected by high lead
concentrations would be limited to the area covered by the turbid dredge plume, estimated at 34 km 2 in Section
IV.B.2.b.
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The Stipulation No. 1 requirement for monitoring discharges from mining operations that result from this
proposal--particularly the requirement for timely notification of the RS/FO of violations of water-quality criteria
or permits--will be in place and will provide impetus to keep lead concentrations below criteria and permit
restrictions. The stipulation will enable the RS /PO to order modification of operations to preclude continuing
lead concentrations above the EPA chronic criterion that would otherwise be expected to occur. For example,
the highest observed lead concentration of 13.3 ppb downcurrent of the Bima would likely have been decreased
to less than the chronic criterion of 5.6 ppb if the dredging rate had been decreased by 30 percent and water
throughput increased by a similar percentage. No directly toxic (acute) levels of lead would be anticipated
outside of the mixing zone. Thus, based on the monitoring data for the Bima and likely effectiveness of
Stipulation No. 1, the chronic criterion for lead is expected to occasionally exceeded by the plumbeous-sediment
discharge for one, Bima-like dredge in the proposal, for a MINOR effect on LOCAL water quality. A
NEGLIGIBLE effect of lead discharge on water quality would be expected on a REGIONAL basis.
The EPA (USEPA, 1990a) recently reissued an NPDES permit for the WestGold dredge Bima which provides
a reduced chronic discharge limitation of 100.8 ppb for lead. Although not stated in the permit, the EPA
(USEPA, 1990d) has indicated to MMS that this limit applies only to that fraction of the discharge which is
estimated to remain suspended at the 100-m mixing-zone boundary under worst-case conditions of minimal (18:1)
dilution and not to the total discharge. Based on this dilution ratio, the EPA considers this limitation to be
protective of the chronic criterion of 5.6 ppb total recoverable lead.

If permit limitation on trace-metal discharge similar to those on the reissued Bima NPDES permit were applied
for the proposed dredging activity in Federal waters, whereby the chronic criterion level of 5.6 ppb total
recoverable lead were not exceeded at 100 m from the discharge, NEGLIGIBLE effects for both LOCAL and
REGIONAL water quality would be expected. Based on the lead concentrations observed by Crecelius, Apts,
and Lasorsa (1990) and extrapolation from sediment concentrations of lead, additional fine-tuning of discharge
limitations and initial dredging operations would be necessary to insure that the 5.6 ppb chronic criterion would
be consistently met. This fine-tuning would be based on site-specific sediment chemistry and the exact type,
configuration, and operating procedures of the dredge. The EPA (1990b) believes that operating conditions for
the proposed action in Federal waters can be maintained that would, in the future "reduce trace metals
concentrations to acceptable levels at the edge of the mixing zone."
Zinc: Both long-term and short-term releases of zinc occur from dredged sediments (Table IV-9); however, the
highest concentrations of zinc in the water would be expected while mining discharges were occurring. Industry
gold dredging in State waters significantly increases the ambient zinc concentration ( <0.65 ppb) by an average
16 ppb at the edge of the mixing zone, but resulting concentrations have met the Federal criteria for zinc in
limited measurements (Table IV-8). Elutriate tests did not indicate a high release of zinc from dredged tailings
(Table IV-7), suggesting that the observed increase in downcurrent total zinc concentrations can be attributed
to increases in particulate rather dissolved zinc.
Concentrations of zinc in the sediment near industry operations in State waters have averaged 72 ppm (Jewett,
Gardner, and Athey, 1989; Sharma, 1974) and have ranged relatively high, up to 400 ppm in other northwestern
Norton Sound measurements (see Table ill-3). Anomalous, higher concentrations of zinc ranging up to 1,000
ppm occur locally and could exist in the sale area. Zinc concentrations and gold concentrations do not covary;
there is no potential for increasing zinc exposure by focusing mining on high-gold sediments.
Zinc concentrations average 220 ppm dry weight in suspended solids in waters of central Norton Sound (Table
ill-4), threefold higher than the average bulk sediment concentration. This observation suggests that zinc is
enriched in the finer, nonsettleable fraction of the sediments. That zinc concentrations in sediments offshore of
Nome are correlated with organic content also supports this premise (Sharma, 1974). As a first approximation,
concentrations of zinc in suspended finer tailings are assumed to be threefold higher than the bulk sediment
concentration.
Based on the suspended-solids loading of 21 to 48 ppm at 100 m downcurrent of the dredge, an average
nonsettleable solid content of 220 ppm zinc would result in a 4.6- to 11-ppb increase in total zinc at 100m, still
somewhat less than the average observed 16-ppb increase downcurrent of the dredge (Table IV-8), supporting
the assumption of zinc-enriched fines in the bulk sediment. The expected high nonsettleable solid content of
1,200 ppm zinc would result in 25-to 58-ppb increase in total zinc, and the unlikely occurrence of nonsettleable
solid content of 3,000 ppm zinc would result in a 63- to 140-ppb increase in total zinc. The expected range in
zinc concentrations in mined sediment would not increase ambient -zinc levels to above EPA .criteria for total
recoverable zinc.
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If anomalous, high levels of zinc greater than 600 ppm occur in dredged sediments, the EPA chronic criteria of
86 ppb for zinc could be exceeded at the edge of the mixing zone during periods of higher discharge of
nonsettleable solids. The EPA acute criteria of 95 ppb for zinc could be exceeded if zinc concentrations exceeded
700 ppm in dredged sediments. Such concentrations can occur in the area but have not been reported in
available measurements from the sale area or in the vicinity of the Bima operations, and, therefore, are not
anticipated. This premise would be further evaluated during MMS and EPA (NPDES) monitoring of any mining
activities resulting from the proposed sale.
Thus, neither projected discharges of zinc from the proposed sale nor reported concentrations of total zinc
downcurrent of current mining operations in State waters are large enough to exceed EPA criteria at the edge
of the mixing zone. Therefore, the effect of zinc discharges on both LOCAL and REGIONAL water quality is
expected to be NEGLIGmLE.
Cadmium: Long-term release of cadmium does not usually occur from dredged sediments once dredging has
stopped (Table IV-9); however, release of cadmium does occur during gold dredging of marine sediments in
inshore State waters. Cadmium concentrations were increased downcurrent of the Bima by an average of 0.055
ppb--versus the chronic criterion for cadmium of 9.3 ppb--on three dates sampled by an MMS contractor (Table
IV-8). The peak concentration of cadmium observed at the edge of the mixing zone in the three samplings was
0.23 ppb (Table IV-8}, versus an ambient average concentration in area waters of 0.06 ppb (Table 111-2}.
Concentrations of cadmium in the sediment average 2.6 ppm near gold mining operations in State waters, but
range very high, up to 39 ppm (Jewett, Gardner, and Athey, 1989}. The 39 ppm cadmium is the highest value
reported for all of Norton Basin (see Table ill-3) and in an industrial setting would be taken as a priori evidence
of pollution. Cadmium in soils and oxidized sediments is usually present as exchangeable or humic-complex
forms, and, thus, highly available to biota (Asami, 1984). On the other hand, cadmium concentrations and gold
concentrations do not covary; there is no potential for increasing cadmium release by focusing mining on
high-gold sediments. Available elutriate test results are inconclusive because of the atypically low cadmium
concentration of tested sediments (Table IV-7). However, interstitial water concentrations of surface-oxidized
and reduced sediments in the sale area average 2.3 ppb cadmium (Naidu et al., 1989}, tenfold higher than the
water column values reported by Crecelius, Apts, and Lasprsa (1990).
The expected variation in total cadmium discharge can be estimated from the observed sediment concentrations
of cadmium. Monthly nonsettleable solids averaged 730 to 1,700 ppm in the Bima effluent (Jewett, Gardner, and
Athey 1989), or--assuming 35-fold dilution-an incremental 21 to 48 ppm at 100 m. As a frrst approximation,
concentrations of cadmium in suspended finer tailings can be assumed similar to the concentration in the parent
sediment. The average sediment content of 2.6 ppm cadmium would result in a 0.05- to 0.12-ppb increase in total
cadmium at 100 m, and the highest observed sediment content of 39 ppm cadmium would result a 0.8- to 1.9ppb increase in total cadmium. These calculated values are consistent with the magnitude of increases observed
downcurrent of the Bima. The expected range in cadmium concentrations in mined sediment would not increase
calculated cadmium levels to above the EPA criteria for total recoverable cadmium at the edge of the mixing
zone.
Neither projected discharges of cadmium from the proposed sale nor reported concentrations of total cadmium
downcurrent of current mining operations in State waters are large enough to exceed EPA criteria at the edge
of the mixing zone. Therefore, the effect of cadmium discharges on both LOCAL and REGIONAL water quality
is expected to be NEGLIGIBLE.
CQJ2per: Discharge of cupreous sediments during dredging for the proposal may present a pollutant risk.
Available data indicate that both long-term and short-term releases of copper can be expected from dredge
operations and resulting tailings (Table IV-9). However, the highest concentrations of copper in the water
column would be expected in the turbid plumes during active mining. These dredge plumes rapidly dissipate with
distance and with the additional mixing during the frequent seasonal storms in Norton Sound.
Such storms also resuspend some trace metals and sediment from eroding tailings, particularly along open coasts
(e.g., Ellis and Popham, 1983). Tailings generally retain sufficient trace metals to be a source of pollution
(Fimreite et al., 1971; Hoff, Thompson, and Wong, 1982). Copper release from marine tailings, in particular,
has been observed. Tailings from two tailings-line breaks along an open shore "resulted in slight copper
bioaccumulation by intertidal clams 20 km away over 4 years" (Ellis and Popham, 1983). In the case of the
proposal, however, the tailings are dredged sediments which are not enriched in copper relative to the original
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surface sediment, and any secondary solubilization or resuspension of copper would not be expected to result
in long-term concentration increases in the water column.
Copper concentrations 100 m downcurrent of the Bima have been found to increase by an average of 33 ppb
above the ambient level of 1 ppb (Table IV-8). The peak concentration of copper observed at the edge of the
mixing zone was 51.3 ppb. Elutriate tests (Table IV-7) had shown that discharge of sediments into the water
column should decrease dissolved copper concentrations (presumably through adsorption) and the 1989 sampling
up- and downcurrent of the Bima (Crecelius, Apts, and Lasorsa, 1990) confrrmed a decrease in dissolved copper
concentrations within the dredge plume. Thus, the observed increase in copper downcurrent of the dredge was
the result of very high particulate loading and not the result of solubilization.
Total copper concentrations in sediments and tailings in State waters near the Bima average 24 ppm, with a
maximum observed concentration of 60 ppm (Jewett, Gardner, and Athey, 1989; Table 111-3). Copper
concentrations and gold concentrations do not covary; there is no potential for increasing copper release by
focusing dredging on high gold sediments. Anomalous, higher concentrations of copper up to 700 ppm occur
locally in northwestern Norton Sound and could exist in the sale area.
Because copper is not being added to the discharge within the mining process, concentrations of copper in the
suspended fines would, as a first
approximation, be similar to the concentration in the parent sediment. Based on the suspended-solids loading
of 21 to 48 ppm at 100 m downcurrent of the dredge, the plume would increase copper concentrations 0.5 to 1.1
ppb for sediments of average copper content and 1.3 to 2.9 ppb for sediments of high (60 ppm) copper content.
The unlikely occurrence of sediment with 700 ppm copper would result in a 14- to 32-ppb increase in total copper
within the plume at 100 m.
The average copper concentration observed by Crecelius, Apts, and Lasorsa (1990) 100 m downcurrent of the
Bima was more than 30 times as great as the value extrapolated from sediment concentrations of total copper.
This difference may imply a 30-fold enrichment of copper in sediment fmes relative to the 24-ppm copper content
of bulk sediments. Apparent, but lesser-magnitude enrichments were also calculated for lead and chromium
concentrations in sediment fines earlier in this analysis. The apparent enrichment of sediment fines in trace
metals would be further addressed by the baseline monitoring recommended for the proposed sale in the recent
workshop held by MMS (Hood, 1989).
In any case, note that all three 1989 MMS samplings downcurrent of the Bima found that mining operations were
increasing total copper concentrations at the edge of the mixing zone to above the EPA and State acute criterion
and standard for copper. Because the copper discharged in dredging is in particulate form, the area affected by
hi~ copper concentrations would be limited to the area covered by the turbid dredge plume, estimated at 34
km2 in Section IV.B.2.b. Dissolved copper was found to .actually decrease within the plume downcurrent of the
Bima.
·
The Stipulation No. 1 requirement for monitoring discharges from mining operations that result from this
proposal--particularly the requirement for timely notification of the RS /FO of violations of water-quality criteria
or permits--would be in place and would provide impetus to reduce copper discharges. However, MMS has not
identified a modification of dredging activities at this time that would consistently reduce the concentration of
total recoverable copper to below the acute criterion. Thus, based on the monitoring data for the Bima and this
EIS analysis, the acute criterion for copper is expected to be occasionally exceeded by the cupreous sediment
discharge for the one, Bima-like dredge in the proposal, for a MAJOR effect on LOCAL water quality. A
NEGLIGIBLE effect from copper discharge on water quality is expected on a REGIONAL basis. The MMS
notes that the absence of major biological effects from the high concentration of total-recoverable copper in the
discharge from the Bima--as evidenced in the Bima monitoring program and the following Section IV analyses
in this EIS--indicates that the total recoverable criterion for copper is overly protective in this environment and
situation. The EPA (USEPA, 1990d) also considers that, in this case, an occasional exceeding of the acute
criterion for copper at 100 m by total recoverable, but not dissolved, copper would have negligible effect on
LOCAL water quality.
The EPA (USEPA, 1990a) recently reissued an NPDES permit for the WestGold dredge Bima which provides
a reduced discharge limitation of 52.2 ppb for copper. Although not stated in the permit, the EPA (1990d) has
indicated to MMS that this limit applies only to that fraction of the discharge which is estimated to remain
suspended at the 100-m mixing-zone boundary under worst-case conditions of minimal (18:1) dilution and not
to the total discharge. Based on this dilution ratio, the EPA considers this limitation to be protective of the acute
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aiterion of 2.9 ppb total recoverable copper in marine waters. The EPA has required WestGold to measure
both total recoverable and total dissolved concentrations of copper to establish the relationship between these
measurements for this discharge· in this environment.

If a similar NPDES permit limitation on trace-metal discharge were applied for the proposed dredging activity
in Federal waters, whereby the acute criterion level of 2.9 ppb total recoverable copper were not exceeded at 100
m from the discharge, NEGLIGIBLE effects for both LOCAL and REGIONAL water quality would be expected.
Based on the copper concentrations observed by Crecelius, Apts, and Lasorsa (1990), it does not appear that this
criterion can be consistently met by the Bima on State leases. Whether a mining operation in Federal waters
would be more successful than the Bima in State waters in meeting the 2.9 ppb criterion would depend upon the
site-specific sediment chemistry and the exact type, configuration, and operating procedures of the dredge. The
EPA (1990b) believes that operating conditions for the proposed action in Federal waters can be maintained that
would, in the future "reduce trace metal concentrations to acceptable levels at the edge of the mixing zone."
Nickel: Discharge of nickeliferous sediments during dredging for the proposal may present a pollutant risk.
Ambient-nickel concentrations in the sale area and in inshore waters averaging 1.7 ppb are mostly dissolved
nickel and are relatively high compared to typical oceanic concentrations (see Table III-2). Nickel concentrations
were increased downcurrent of the Bima by an average of 35 ppb--more than the chronic criterion for nickel (8.3
ppb)--on the three dates sampled by an MMS contractor (Table IV-8). The highest concentration of nickel
observed at the edge of the mixing zone was 68 ppb, slightly less than the acute criterion of 75 ppb.
The MMS has no data as to whether long-term release of nickel can ·be expected from dredge tailings.
Concentrations of nickel resulting from long-term release, however, would be expected to be less than those
reached during active dredging.
Total nickel concentrations in sediments and tailings near the Bima averaged 35 ppm, but ranged relatively high,
up to 93 ppm (Jewett, Gardner, and Athey, 1989). Anomalous, high concentrations of nickel have been reported
as existing locally in northwestern Norton Sound, but the magnitude of the high values were not identified (see
Table ill-3). It is not known whether nickel and gold concentrations covary and, therefore, whether there is
potential for increasing nickel release by focusing mining on high-gold sediments.
Elutriate tests conducted for MMS (Table IV-7) had variable results: two of the tests removed about 1 ppb
dissolved nickel from the water phase, while the third--on the one freshly collected sediment and the only
sediment collected from an active dredging site--released 17 ppb dissolved nickel to the water phase. This latter
sample contained exactly the average sediment concentration of nickel, 35 ppm. A 17-ppb release of dissolved
nickel in the dredge effiuent would be diluted 35 times to 0.5 ppb at 100 m and would account for about 1
percent of the total nickel increase observed at that distance. Thus, nickel released during dredging must be
almost all in the particulate rather than the dissolved phase.
Because nickel is not being added to the discharge within the mining process, concentrations of nickel in the
nonsettleable solids would, as a first approximation, be similar to the concentration in the parent material.
Monthlynonsettleable solids averaged 730 to 1,700 ppm in the Bima effiuent (Jewett, Gardner, and Athey, 1989),
or--assuming 35-fold dilution--an incremental 21 to 48 ppm at 100 m. Based on this suspended-solids loading
downcurrent of the dredge, the average sediment content of 35 ppm nickel would result in a 0.7- to 1.7-ppb
increase in total nickel at 100 m; the expected high sediment content of 93 ppm nickel would result in 2.0- to 4.4ppb increase in total nickel.
The average nickel concentration observed by Crecelius, Apts, and Lasorsa (1990) 100m downcurrent of the
Bima was 20 to 50 times as great as the value extrapolated from sediment concentrations of total nickel. This
difference may imply a 20- to 50-fold enrichment of nickel in sediment fines relative to the 35 ppm nickel in bulk
sediments. This level of enrichment is similar to that postulated for copper. This apparent enrichment of
sediment fines in trace metals would be further addressed by the baseline monitoring recommended for the
proposed sale in the recent workshop held by MMS (Hood, 1989).
In any case, note that all three 1989 MMS samplings downcurrent of the Bima found that mining operations were
increasing total nickel concentrations at the edge of the mixing zone to above the EPA and State chronic criterion
and standard for nickel. The nickel concentrations downcurrent of the dredge are high enough that either a
twofold increase in sediment-nickel content above average or a twofold increase in the tailings-discharge rate
would increase nickel concentrations at the edge of the mixing zone to above the acute criterion. Because
released nickel is in particulate form, the area affected by high nickel concentrations would be limited to the area
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covered by the turbid dredge plume, estimated at 34 km2 in Section IV .B.2.b. This is the area that could be
affected during active dredging.
The Stipulation No. 1 requirement for monitoring discharges from mining operations that result from this
proposal--particularly the requirement for timely notification of the RS/FO of violations of water-quality criteria
or permits--would be in place and would provide impetus to keep nickel concentrations below criteria and permit
restrictions. This requirement would allow the RS /FO to order modification of dredging operations to preclude
the occasional exceeding of the EPA acute criterion and to lessen the frequency or at least the magnitude by
which the EPA chronic criterion for nickel would otherwise be exceeded. No potential modifications of
operations identified by MMS to date would be sufficient under the assumed mining scenario (Table ll-3) to
consistently reduce nickel concentrations fourfold--the amount necessary, on the average, to meet the chronic
criterion at the edge of the mixing zone. Thus, based on the monitoring data for the Bima and this EIS analysis,
the chronic criterion for nickel is expected to be exceeded on the average by the nickeliferous-sediment discharge
for the one, Bima-like dredge in the proposal, for a MODERATE effect on LOCAL water quality. A
NEGLIGmLE effect of nickel discharge on water quality would be expected on a REGIONAL basis.
The EPA (USEPA, 1990a) recently reissued an NPDES permit for the WestGold dredge Bima which provides
a reduced discharge limitation of 149.4 ppb for nickel. Although not stated in the permit, the EPA (1990d) has
indicated to MMS that this limit applies only to that fraction of the discharge which is estimated to remain
suspended at the 100-m mixing-zone boundary under worst-case conditions of minimal (18:1) dilution and not
to the total discharge. Based on this dilution ratio, the EPA considers this limitation to be protective of the
chronic criterion of 8.3 ppb total recoverable nickel in marine waters. The EPA has required WestGold to
measure both total recoverable and total dissolved concentrations of nickel to establish the relationship between
these measurements for this discharge in this environment.

If a similar NPDES permit limitation on trace-metal discharge were applied for the proposed dredging activity
in Federal waters, whereby the chronic criterion level of 8.3 ppb total recoverable nickel were not exceeded at
100 m from the discharge, NEGLIGmLE effects for both LOCAL and REGIONAL water quality would be
expected. Based on the nickel concentrations observed by Crecelius, Apts, and Lasorsa (1990), it does not appear
that this criterion can be met by the Bima on State leases. Whether a mining operation in Federal waters would
be more successful than the Bima in State waters in meeting the 8.3 ppb criterion would depend upon the sitespecific sediment chemistry and the exact type, configuration, and operating procedures of the dredge. The
EPA (1990b) believes that operating conditions for the proposed action in Federal waters can be maintained that
would, in the future "reduce trace metal concentrations to acceptable levels at the edge of the mixing zone."
c.
Effect of Offshore Mining on Dissolved Oxvgen: Dissolved- oxygen concentrations
are a concern because of the potential increased oxygen demand in the water from dredge discharges of tailings
and relatively small volumes of sewage. An increase in oxygen demand can be biological and/or chemical
depending on whether increased microbial respiration or chemical oxidation is using up the oxygen supply.
Usually the two mechanisms of oxygen depletion are considered together, rather than separately, under the
category of biochemical oxygen demand (BOD).
The EPA criteria for oxygen exist for freshwater only and are based on life- cycle stresses rather than direct
toxicity. For the purpose of analysis, this EIS has adapted these criteria as chronic marine criteria. Anoxia, or
zero oxygen concentration in the water, is assumed as a toxic criterion.
Dissolved-oxygen concentrations were monitored during the 1986 and 1987 gold dredging operation of the Bima
(Rusanowski, Gardner, and Jewett, 1987, 1988). The data indicate very little oxygen depletion within the 0.5-km
mixing zone about the dredge--on the order of 0.4 ppm or less out of a total dissolved oxygen content of 10 ppm.
The high oxygen concentrations in the effluent in 1986 and 1987 were at least partially attributable to high
entrainment of air in the discharge. Early in the 1988 season, the discharge pipe was redesigned to eliminate
this air entrainment which had interfered with discharge operations. A biologically significant decrease in
dissolved oxygen content of effiuent waters as a result of this discharge modification was not observed in the 1988
monitoring program, if it occurs. Oxygen depletion would have to be at least fivefold greater to be a concern,
based on comparison with (chronic) Federal criteria for freshwater (USEPA, 1986a).
Continued BOD, while effluent waters move further from the dredge site could continue to decrease oxygen
concentrations. This effect is unlikely to significantly reduce oxygen concentrations at greater distances from
the dredge because of the relative shallowness and weak stratification of sale- area waters--allowing for greater
mixing of atmospheric oxygen into the water column. This factor cannot be evaluated directly for the Bima
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operation. The single BOD determination for the Bima was made in October 1988. This determination found
very low BOD of 0.042 ml/1/day (Naidu et al., 1989). However, BOD values would be expected to be higher
by an unknown amount in warmer, midsum~er waters.
Significant depletion of oxygen concentrations are unlikely to occur outside the smaller 0.1-km mixing zone
allowed in Federal waters around any dredge, and oxygen depletion at the dredge site would cease when the
dredge moved elsewhere. Thus, the effect of the proposal on oxygen concentrations in the water would be short
term and only within the mixing zone, or NEGLIGIBLE for both LOCAL and REGIONAL water quality.
d.
Effect of a Fuel Spill during Offshore Mining: Small quantities of fuel could be
spilled during fuel transfers and larger quantities--up to the 6,000 barrels (bbl), stored fuel capacity of a
dredge--could be spilled in a major accident.
Water-column concentrations of hydrocarbons following spills are difficult to compare to existing State standards
and Federal water-quality criteria because of ambiguities. Applicable ambient-water-quality standards for marine
waters of the State of Alaska are the lower of 15 ppb {pg/1) total hydrocarbons and 10 ppb (10 JJ.g/1) aromatic
hydrocarbons or 0.01 of applicable LC50's for criticallifestages of important local species. Federal standards are
set at 0.01 of the applicable LCs0 : no absolute Federal concentration standard exists for hydrocarbons. The State
of Alaska criteria of a maximum of 15 ppb of total hydrocarbons in marine waters--about fifthteenfold
background concentration--provide the readiest comparison and are used in this discussion of water quality. This
analysis will consider 15 ppb to be a chronic criterion and 1,500 ppb--a hundredfold higher level--as an acute
criterion.
Potential trajectories of oil spills; fate and behavior of oil spills; likelihood, extent, and persistence of oiled
shoreline; potential oil-spill contingency measures, and toxicity of oil in the marine environment of Norton
Basin have been discussed in detail in Section IVA of the Sale 100 FEIS (USDOI, MMS, 1985a). The effects
that spilled oil, including fuel, would have on water quality of Norton Basin have been discussed in Section IV.J.5
of the same FEIS. This information is only summarized here; it is incorporated in total by reference.
Spills of a 1,000 bbl or more are usually associated with major marine accidents. Spills smaller than a 1,000 bbl
are usually much smaller than a 1,000 bbl. For example, 1 percent of the oil industry spills on the U.S. OCS
are larger than 1,000 bbl in size, 1 percent are between 10 to 1,000 bbl, and 98 percent are less than 10 bbl in
size (Anderson and LaBelle, 1990). Such small spills have a NEGLIGmLE effect on the water quality (USDOI,
MMS, 1985).
There is a possibility that a major fuel spill could result from the proposal. Offshore gold dredging in
northwestern Norton Sound, particularly in fall, has been shown to be very hazardous. The dredge in the most
recent offshore gold mining attempt in northwestern Norton Sound, prior to the arrival of the Bima, was lost in
a sudden storm (State of Alaska, 1983a,b) and all onboard fuel was lost. A dredging attempt prior to 1983
resulted in the grounding and loss of a dredge and the accompanying tug and the loss of most of the fuel onboard
(State of Alaska, 1970). In the latter accident, 7 percent of the fuel was recovered from the wrecked tug by
locals, but no recovery was attempted by the spiller. In neither of these two sinkings was any fuel that was spilled
·
into the water recovered.
These data are insufficient to quantify the likelihood of a major spill occurring in the base case. Such a spill
could occur on a lease or on inshore waters as a result of grounding. For the purposes of analysis, one major
spill of 3,500 bbl is assumed to occur. A 3,500-bbl spill would be equivalent to losing the average, onboardfuelload of a Bima-sized dredge. The location of occurrence--on a lease or at a nearshore grounding--assumed
in effects analysis for an individual resource is that which causes the greater effect.
Table IV-10 provides examples of weathering of a spill of 3,500 bbl of light diesel fuel in the sale area. Diesel
fuel is missing both the lightest and heaviest ends of the petroleum spectrum. Diesel fuel, therefore, will initially
evaporate more slowly than crude oil, but more will eventually evaporate. In addition, diesel fuel does not form
a water-in-oil emulsion, keeping the viscosity of the slick low. Because of the lower viscosity, diesel will more
readily disperse into the water column than will crude oil. In the sale area during open water, about 4 times
more spilled diesel would disperse into the water than would evaporate.
If the spill grounded on the shoreline, the diesel fuel would not be mechanically abraded and dispersed in the
same manner as weathered crude; instead, it would remain within the original, contaminated shoreline beaches
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Table IV-10
Examples of Spill Weathering for a Light Diesel Fuel in the Sale Area11
Spill of 3,500 Barrels
Time After Spill
3Days
Spill in June, Water Temperature 5°C, Winds 10 knots
Oil Remaining (%) 21

22

Thickness (mm)

03

Area of Slick (km~ 31

0.4

Discontinuous Area (km~ 4/
Hydrocarbons in the Water (ppb)51

40

400

Spill in September Storm, Water Temperature 9°C, Wmds 21 knots for
16 hr, then 12 knots
Oil Remaining (%)61

15

Thickness (mm)

03

Area of Slick (km2) 31

0.3

t1

Discontinuous Area (km2

Hydrocarbons in the Water (ppb)51
1/
2/
3/
4/

5/
6/

60

300

Calculations based on the oil-weathering model of Payne et al. (1984), as modified for variable winds by
Redding and Kirstein (1985). The model does not include slick losses to shoreline stranding.
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This is the area of oiled surface.
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for several months (McLaren, 1985). Diesel would be released from the beach predominately during ebbing
tides, with little natural cleansing by wave action.
While weathering, remaining spilled diesel in the sale area would be expected to maintain a viscosity below 2,000
centistokes for about the frrst 2 days after a 3,500-bbl spill. Most standard oil-spill-response measures are
generally ineffective at higher viscosities. However, by the time such higher viscosities were reached, about 75
percent of the slick would have dispersed into the water column or evaporated. A fuel spill of this size in a
sudden storm would cover a larger area but could dissipate more rapidly than a spill in calmer weather (Table
IV-10).
Some degradation of water quality would occur from a major fuel spill of 3,500 bbl. Diesel concentrations within
the water column on the first day of the spill could exceed 1,000 ppb over 10 to 20 km2 for a MINOR effect on
LOCAL water quality. A plume of dispersed and dissolved diesel--300 ppb to 400 ppb over 40 to 60 km2 after
3 days--could be detectable over the low-background levels of hydrocarbons (0.7 ppb) in Norton Sound and over
the chronic standard of 15 ppb. Over several days to weeks, the plume could spread over a few hundred square
kilometers, for a MINOR effect on REGIONAL water quality.
SUMMARY: The area affected by increased turbidity and arsenic, lead, copper, and nickel concentrations in
the water column would be limited to 34 km 2 about the one dredge in the proposal. Potential modifications
identified to date by MMS for a Bima-like dredge would be insufficient to insure that copper concentrations at
the edge of the mixing zone would be less than the acute criterion, for a MAJOR effect on LOCAL water
quality. A NEGLIGIBLE effect from turbidity and metalliferous-sediment discharges is expected on a
REGIONAL basis. The EPA (USEPA, 1990d) considers that in this case and under projected NPDES discharge
limitations (USEPA, 1990a), an occasional exceeding of the acute criterion for copper at 100 m by total
recoverable--but not dissolved--copper concentrations would have negligible effect on LOCAL and REGIONAL
water quality.
Oxygen depletion is expected to have a NEGLIGffiLE effect on both LOCAL and REGIONAL water quality.
Diesel concentrations within a few kilometers of a spill could reach 1,000 ppb within a day of a spill for a
MINOR effect on LOCAL water quality. Concentrations of the diesel above the chronic standard of 15 ppb
could persist for days to weeks over a few hundred square kilometers, for a MINOR effect on REGIONAL water
quality. The overall effect of all contaminants is MAJOR on LOCAL water quality and MINOR on REGIONAL
water quality.
CONCLUSION (Pffect on Water Quality): The effect of offshore mining on marine-water quality in the base
case would be MAJOR for LOCAL water quality and MINOR for REGIONAL water quality.
CUMULATIVE EFFECTS: In addition to the proposal, past, present, and reasonably foreseeable future actions,
such as offshore placer mining in State waters, onshore mining and mineral processing on the north side of
Norton Sound (past, present, and future), local harbor dredging, and non-oil-industry spillages of petroleum
products in northwest Alaskan rivers and coastal communities will have a combined effect on water quality in
the sale area. Ambient water quality in Northwestern Norton Sound, away from current offshore placer mining,
meets EPA criteria for all parameters tested.
The proposed action could occasionally cause local increases, over about 34 km 2, of turbidity and trace metals
to levels above EPA chronic criteria, a MAJOR effect on local water quality.
Losses of mercury used for amalgamation in historical sluicing·operations since 1898 in the Nome mining district
may be on the order of the amount of gold recovered, or about 120 metric tons (see Wise, 1966; Ealey et al.,
1983; McCredie, 1983). The mercury concentration in soil downslope of a Nome gold-processing facility, within
the Snake River watershed and only a few miles from the river mouth, was measured at 92,300 ppm in very
limited sampling. Mercury concentrations in sediments of the Snake River Estuary average about sixfold higher
than offshore sediments. Mercury used in mineral processing, natural mercury, lead, arsenic, and chromium
discarded in mining wastes (Environmental Toxicology International, 1987); Collier et al., 1908; Green, Bundtzen,
and Hansen, 1988; USDOD, COE, 1990), and other minerals mined such as tin are Jikely washing or leaching
into northern Norton Sound from mining activities going back almost a century. These trace-metal loads would
be in addition to, but not necessarily as large as, that occurring from natural erosion of local mineralized soils
(which already results in locally elevated levels of several trace metals in Norton Sound sediments (See Sec.
IIIA.S.b]).
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Because of the known mercury contamination of the Snake River watershed by mercury-amalgamation dredging
and processing of gold into 1985 (Crevensten, 1987; USEPA, 1987a,b; Tryck, Nyman, and Hayes, Science
Applications International Corporation, and Shannon and Wilson, 1986), and high arsenic concentrations within
the twning basin, also attributed to past gold processing (USDOD, COE, 1990), the annual Nome Harbor
dredging and offshore discharge of spoils of 5,000 yd3/year by the U.S. Army Corps of Engineers may add some
additional risk of pollution, but only in years when the turning basin is dredged (USDOD, COE, 1990). The
USDOD, COE (1990) has stated that dredging of the turning basin and accompanying disposal of spoils will not
be conducted until further sediment testing is accomplished. The channel--the part of the harbor usually dredged
and with lower trace-metal levels--has sediment composition similar to that of the offshore disposal area for
dredge spoils (USDOD, COE, 1989, 1990).
Monitoring data for the Bima in State waters reported downcurrent concentrations of turbidity, lead, and nickel
in excess of Federal and State marine-chronic criteria and standards, and concentrations of copper in excess of
the acute criterion and standard (Hood, 1989; Crecelius, Apts, and Lasorsa, 1990); the latter having been a
MAJOR effect on LOCAL water quality. Nickel and lead concentrations exceeded the chronic criterion for a
MODERATE effect on LOCAL water quality during active dredging. The Bima had a NEGLIGIBLE effect
on REGIONAL water quality.
In the future, two large gold dredges and one small gold dredge are projected for State waters in the cumulative
case. Future mining activity will be required to more closely control mining discharges. The EPA (USEPA,
1990a) recently reissued an NPDES permit for the WestGold dredge Bima which provides for a twofold-reduced
discharge limitation for trace metals. The EPA (USEPA, 1990b,d) believes that similar permit restrictions for
future dredges would reduce the effects of turbidity and metal discharges to below those estimated from past
Bima monitoring. The EPA (1990b) believes that operating conditions for the proposed action in Federal waters
can be maintained that would, in the future "reduce trace metal concentrations to acceptable levels at the edge
of the mixing zone." However, based on the trace-metal concentrations observed by Crecelius, Apts, and Lasorsa
(1990), as analyzed for the proposal, this EIS still projects that each of these three dredges would continue to
exceed trace-metal and turbidity criteria, and, in particular, the acute copper criterion, for a MAJOR effect on
the surrounding, LOCAL water quality. Cumulatively, these three dredges would have a NEGLIGIBLE effect
on REGIONAL water quality.
Offshore placer mining in State waters poses some risk of fuel spillage (State of Alaska, DEC, 1983a,b; 1970).
On September 26, 1983, several vessels mobilizing for a gold dredging operation in State waters ran aground
in a storm. About 30 to 100 bbl of fuel and hydraulic oil--all that was onboard a wrecked dredge 60 m
offshore--were spilled without recovery. In the fall of 1969, another offshore gold dredging operation failed when
the dredge barge and accompanying tug went aground, with the tug losing over 300 bbl--93 percent of its fuel.
About 7 percent of the fuel was recovered from the tug by locals over winter; no spill response was conducted
by the spiller. The slick froze into the ice and was still present the following May. Based on MMS
oil-weathering and spreading models (see citations in Table IV-10), these past marine-dredging spills likely
originally had a MINOR LOCAL effect on water quality within about 10 km 2 of the point of spillage but a
NEGLlGmLE REGIONAL effect. Future small spills are likely to have a similar level of effect on water
quality. One larger spill of 3,500 bbl of diesel is assumed to occur in the cumulative case for offshore mining,
either from the proposed activity in Federal waters or from one of the dredges in State waters. As analyzed for
the proposal, such a spill would have a MINOR effect on both LOCAL and REGIONAL water quality.
Non-oil-industry spills of petroleum products of a few to a few hundred barrels are relatively common in western
Alaska (USDOI, MMS, 1985a). For example, the Alakanuk fuel-tank spill of 1978, the Pilot Station fuel-tank
spills of 1984 and 1985, the Anvik fuel-tank spill of 1985, and the Nulato fuel-tank spill of 1985 into the Yukon
River totaled about 1,000 bbl. Two-thirds of a 140 bbl diesel spill were not recovered from the shoreline and
waters of the Snake River estuary in 1977 (Allen, 1978). A cleanup of a mysterious, underground fuel spill in
Nome recovered 1,200 bbl of fuel in 1985. Based on MMS oil-weathering and spreading models, these historic
spills likely had a MINOR LOCAL effect on water quality within a few tens of kilometers of the spill sites but
also a NEGUGIBLE REGIONAL effect.
Conclusion: In the cumulative case with the proposal, the dominating (MAJOR) effect is that of metalliferoussediment discharge on the LOCAL water quality around each mining dredge in State and Federal waters, with
a MINOR effect on REGIONAL water quality from an assumed major offshore fuel spill.
3.
Effect on Marine Plants and Invertebrates <Including Red King Crab): Offshore dredging
and materials discharge have the potential to affect marine plants and invertebrates (including red king crab)·
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via the effects of habitat alteration, including turbidity; entrainment of organisms; exposure to trace metals; noise
and disturbance; and a fuel spill.
To aid in the interpretation of the following effects discussion, an explanation for some of the terms in the
definitions presented in Table IV-2 follows. The "region" is considered to be the Norton Sound area, and a
"population" is a group of interbreeding individuals. A "portion of a populationn consists of a subset of the
individuals in the population, as in a group of clams in a localized area, not representing the entire breeding
stock.
a.
Effect of Offshore Mining on Habitat Alteration: Under the scenario, marine
plants and invertebrates are expected to be affected by sediment coring during exploration and dredging activities
during development. During exploration, approximately 17,280 sediment cores will be taken. These represent
very small-scale disturbances that will result in the death and injury of some plants and invertebrates, but
populations are not expected to be affected. A far more significant activity is the actual dredging of bottom
sediments. Dredging activities associated with this lease sale are projected to excavate the sea bottom and
associated flora and fauna to a depth of 3.6 m (12 feet), process this material, and discharge the processed
material and organisms. In the base case, one dredge is assumed to be operating, excavating 100 acres of bottom
terrain per year, with a total area excavated over the life of the lease of 1,300 acres. Bathymetric surveys
associated with Bima operations have indicated that the area affected by mining may be at least 1.5-1.8 times
larger than the excavated area (for coarse-grained material); the affected area includes the excavated area as well
as the area in which the material processed on the dredge is discharged (Sec. IIA2.d(4)). Thus, in the base
case, 1,950 to 2,340 acres would be affected directly, by changes in bathymetry. A greater areal extent will be
affected by sedimentation of resuspended materials (see Sec. IIA.2.d.(4) and Sec. IV.B.2.a). Based on modelling
results presented in Sec.IIA.2.d.(4), up to approximately 22,792 acres or 15.5 percent of the proposed sale area
could be affected by sedimentation of 1 em or greater. Although dredge size and dredging depth may vary, the
preceding numbers are ba5ed on the assumption that dredging in the OCS will closely resemble the Bima
operation in State waters. If the dredging depth were to decrease or the number of dredges operating to
increase, the areal extent of bottom (benthic) habitat affected would increase.
The above activities would result in the death of a number of organisms through the mechanical action of the
dredging, via processing procedures, or via the disposal of dredged material. Both lethal and subletJtal effects
to organisms would occur. Dredging would result in major alteration of the habitat and death of many or most
of the associated benthic inhabitants. According to data from the Bima operation in State waters, 85 to 90
percent of the benthic organisms die (Rusanowski, 1988, oral comm.). Those animals and plants that survive the
dredging process may also die if they are buried by spoils and cannot dig themselves out or if they require a
different kind of substrate that no longer exists.
The habitat would be greatly altered by the excavation of 3.6-m depths of sea bottom, the mixing of all the
various substrates within those 3.6 m during processing, and the discharge of that mixed material. Fme materials
and organic matter that may have been on top would be mixed up with other materials. Cobbles and boulders,
which can be abundant (see Rusanowski, Gardner, and Jewett, 1987) may be buried (see Table IV-11), with
subsequent loss of the epilithic flora and fauna, as well as organisms more loosely associated with the rocks. This
mixing and upheaval of substrates will result in the death of more organisms, who, although they may have
survived the excavating and processing, may end up in or on unsuitable substrates.
Change or alteration of the substrate type has important implications for recovery of the disturbed area. Many
larvae use sediment cues, or combined sediment and organic cues to trigger settlement and/ or metamorphosis.
If surficial sediments are greatly altered, which is quite likely, then recolonization through larval
settlement/recruitment may be slowed and those species settling may be different than those that predominated
prior to disturbance. Recolonization then may be most dependent on immigration of mobile animals from nearby
undisturbed or less-disturbed areas. Again, substrate differences between dredged and nondredged areas and
lack of fauna (or presence of many dead animals) may limit which species move into the area and/or how long
they stay. The presence of many dead animals in dredged areas immediately following dredging may stimulate
occupation of the areas by scavengers; this occupation may be temporary and could, if the feeding habits or
ecological roles of the species were not well defined or noted, suggest that recolonization or recovery were taking
place, when in fact a temporary movement into the area to exploit an enhanced food source was all that was
occurring. Recovery of the community, meaning a return to its previous species composition and relative
abundance of species, may not occur, or may take many years. When substrates are altered, larval recruitment
can be affected, as well as immigration of species. Opportunistic species (e.g., scavengers, or species that recruit
abundantly from the plankton and/or have different or nonstrict settlement cues) may come to predominate.
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Table IV-11
Substrate Composition
Before and After Dredging by the Bima
1987 Dredge Area (R-7)
(Percentage)

1986 Dredge Area (R-6)
(Percentage)
Before
Minins

After
Minins

Before
Minins

After
Minins

Sand/silt

41

70

28

77

Sand/gravel

44

30

23

18

Cobble

11

0

45

3

Sand waves

4

0

4

2

Substrate Type

Source: Rusanowski, 1988, written comm.

The replacement of these species through time (succession) will be dependent on how the colonizing species
interact with other species that attempt to immigrate or recruit into the area, and how alteration and continued
disturbance of the environment affects the entrance of species into the area.
In addition to effects within the dredged area, effects to a much broader area may occur because of settlement
of particulates from the water column. The factors affecting water-column turbidity resulting from dredging and
spoils discharge are discussed in Section IV.B.2.a. Based on calculations in that ·section, in the base case, over
one-half of the sale area could be affected by a short-term increase in turbidity at some point during the 14 years
of production. The concern for the benthos is that extensive areas could become covered by fine sediments
settling out from turbid waters. The differential settlement of particles of different sizes (see Sec. IIIA.3) will
lead to a ·much larger area being covered by silts than sands, and a larger area covered by sands than gravel.
The persistence of these substrates also depends on particle size and the dynamics of the oceanographic regime;
since this is a natural environment for. sand deposition and reworking, sand newly deposited as a result of
dredging would be a relatively permanent addition to the environment. Silts, on the other hand, would be
expected to be moved more readily by fall storms. Thus, the effects of habitat alteration due to dredging would
be expected to vary with the type and extent of sediment deposition. The extent of the potential problem would
be exacerbated if high turbidity in bottom waters downcurrent of the dredge is due to res~pension of sediments
from easily eroded tailings (Rusanowski, Gardner, and Jewett, 1988). Heavy siltation has occurred outside the
dredged areas. Fine sand and flocculents to a depth of 6 in have been observed outside the actual dredged area.
At one site adjacent to an area dredged 1.5 years ago, boulders were partially covered by 6 in of sand, and
barnacles low on the rocks had smothered (Lean, 1988, oral coinm.). Thus, the potential exists for extremely
wide-ranging and significant effects to the benthos that would far exceed the actual dredged area.
Some indication of the potential for recovery of these disturbed (at least the directly-dredged) benthic
communities may be gleaned by studies of areas dredged by the Bima in 1986 and 1987. The study site dredged
in 1986 (R6) was a sandy station, whereas the study site first dredged in 1987 (R7) and subsequently dredged
in 1988 and 1989 was dominated by cobbles. The physical character of both sites changed following dredging,
but the previously cobble-dominated site changed more drastically, becoming dominated by sands and silt (Table
IV-11). When R6, the sandy site dredged in 1986, was sampled in 1987, the substrate was siltier, with a
concomitant increase in the amount of interstitial water present. Also, the bottom profile had changes ranging
from +15ft ( +4.6 m) to -5 ft (-1.5 m) of its previous level.
The amount of cobble habitat in the dredge footprints of both R6 and R7 (as depicted in Table IV-11) has
declined greatly. However, if data cited as also being from 1987 (Table 3.1-2; Jewett, Gardner, and Athey,
1989) are compared to the pre-dredging substrate compositions, at R6 there appears to be no change in amount
of cobble following dredging, and at R 7, there is about a 24-percent drop. These numbers are hard to reconcile,
therefore, it is difficult to know how to interpret the approximately 30-percent increase in cobble substrate
reported in dredged areas (both R6 and R 7) from 1987 to 1988. Was the amount of cobble formerly within the
actual dredged area (now the footprint) dumped in the surrounding area (still part of the "dredged" areas),
leading to an overall apparent increase in the amount of cobble? Presumably, the amount of cobble has
increased because the subsurface dredged material contained significant amounts of cobble, which have "surfaced"
as finer materials initially covering cobble have been swept away by currents.
Data from the 1989 field season now indicate a decrease in the percentage of cobble at R6 and R 7 from 1988
to 1989 (Table 2-1, Jewett et al., 1990). Does this mean that fine sediments are now covering cobble? At site
R6, even though there is a decline in the amount of cobble from 1988 to 1989, the overall change from 1987 to
1989 is for an almost 18-percent increase. One difficulty for interpreting changes is that there are no predredging
data for either R6 or R7, so we cannot relate changes back to some predredged state.
Dredging also changes the nature of the cobble substrate; before dredging, cobbles are more consolidated or
compacted than afterwards, when they can be loose and unstable (Prentki, 1989, oral comm.). In some areas,
cobbles or mixed substrates are quite consolidated (Jewett, 1990, oral comm.; and Kaufman and Hopkins, 1989),
and the increasing discreteness (instability) of these substrates following dredging could greatly affect
the successful recruitment of biota. This increasing instability could be the mechanism that has kept the observed
recruitment of benthic invertebrates to cobble very low (Sousa, 1979).
The major differences at R6 in 1987 were in the faunal (animal) characteristics. In fact, in 1987, approximately
8 months after dredging, station R6 was the most dissimilar of all the intermediate and deep stations examined;
all other sandy and cobble stations were more similar to each other faunistically than was R6 to any of them.
At station R6, the number of taxa, density, biomass, and average weight per individual were all much lower than
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at the other sandy stations (see Table 3.2-18, Rusanowski, Gardner, and Jewett, 1988). Species composition also
changed. Although there was a general paucity of animals at R6, cumaceans and amphipods (both crustacean
groups) became relatively very abundant, compared to predominance by polychaetes at nondredged stations.
Also, the percent of mobile taxa was much greater at R6. In 1988, the two dredged sites, R6 and R7, were
resampled to look for recolonization patterns. Benthic invertebrates sampled in the sand habitat at R6, now 2
years after dredging, showed increases in the average number of taxa, density, and biomass (see Table 3.2-2;
Jewett, Gardner, and Athey, 1989). These changes apparently represent increased recolonization of the sand
habitat. There was also a shift (in terms of abundance) in the predominant invertebrate group. In 1987, R6 was
dominated by crustaceans (primarily cumaceans and amphipods). In 1988, polychaetes had increased in
abundance, from 20 percent in 1987 to about 75 percent. Additional analyses (k-dominance curves using
abundance and biomass data), however, suggest that the community still appears disturbed. Tremendous
variability in some of the control areas suggests that it will be difficult to use control data to help assess changes
occurring in dredged areas.
Another major result of 1988 recolonization studies was the low recruitment of benthic invertebrates to cobble
substrate in both R6 and R7. The 1988 sampling was two years after dredging at R6 and one year at R7. Both
showed low average densities and extremely low average biomasses (see Table 3.2-2; Jewett, Gardner, and Athey,
1989). Thus, although recolonization appeared to be occurring within 2 years in the sand habitat, cobble habitats
showed little recolonization at that point.
Data from the 1989 field season suggest that recolonization in the sand habitat of R6 has stabilized to some
degree. The number of taxa and average density of individuals are similar to 1988 figures, but biomass has
increased (Table 5-2 in Jewett et al., 1990). One big change was an increase in the percentage of mollusks at
R6 (from 9.0% in 1988 to 41..)% in 1989). The 41.5-percent value is much greater than for any other sand
station, either dredged or control. Also, the percentage of annelids is lower than at all other stations except
R7 (which was dredged in 1987, 1988, and 1989).
In 1989, data for recolonization of cobble substrates are available only for R6. Some recolonization has occurred
at R6; in 1989, there were increases in the number of taxa, density, and biomass (Table 5-2 in Jewett et al., 1990).

These values are still lower than for control stations. Also, the percent density of taxonomic groups is different
for R6 versus control stations. R6 has a larger percentage of mollusks and crustaceans and a lower percentage
of annelids than the control stations.
Based on the data gathered through 1989, it appears that recolonization in sand habitats has been occurring
and some parameters have stabilized, although compositional differences exist between R6 and the other stations.
In cobble habitat, recolonization has been much slower, and only more recently has it increased. There are still
large differences between dredged cobble sites and control sites. As mentioned earlier, these may be related to
the increased instability of cobble substrates following dredging. Based on the differences observed, it is not yet
possible to say if or when recovery of dredged communities would take place. As Jewett, Gardner, and Athey
(1989), in a discussion of the current Bima monitoring results concur: "Drastic changes induced by dredging may
alter these [ecological) pathways, and the resulting community may never return to the pre-dredging structure
and internal integrity, although abundance levels may return to pre-dredging levels" (McCauley et al., 1977).
As discussed above, marine plants and invertebrates in the proposed sale area (and some beyond) may be
affected directly by dredging, processing and spoils discharge, and more indirectly through habitat alteration.
Of concern are the distribution of habitat types and their associated communities, the effects of alteration on
these habitats and communities, and the rate and process of recolonization and recovery. In the proposed sale
area, we have only spotty information about the composilion of benthic communities (Stoker, 1981) and the
distribution of habitats. There is no information on the dynamics of community change or how communities
would be affected by dredging. The most detailed and most pertinent information comes from studies associated
with the Bima monitoring program. From this program we have learned that there is a greater diversity of
substrates (in State waters adjoining the proposed sale area) than we had anticipated based on Stoker's work,
and that recolonization and the potential for recovery appear to differ dramatically between sand- and cobbledominated habitats (i.e., recovery of cobble-associated communities has not occurred and recolonization has been
slow).

The proposal includes a monitoring program that is intended to avert or mitigate the degree of effects from
dredging activities. The specific program could include an assessment of the distribution of habitats in the
proposed sale area, the relationship between habitat type and community structure, and an understanding of
recolonization and recovery rates for disturbed communities. The monitoring program should be able to identify
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any unique or more limited habitats and commwiities and allow restriction of dredging activities in them. It
should also be able to restrict or limit dredging in habitats where recovery of communities is slow or negligible
(e.g., possibly cobble habitat). The MMS has already expressed its concern for an area of high density red king
crab habitat by deleting six blocks that were previously to be part of the lease sale.
Some indication of what the habitat and communities may be like in the proposed sale area may be gleaned
from/suggested by information from the Bima program in 1988. In that year, Bima activities extended to just
outside (shoreward) of the proposed sale area. In these deeper waters, communities on cobble substrates were
more diverse (had more species) and also contained greater biomass than cobble communities in shallower water
(Jewett, Gardner, and Athey, 1989). Less disturbance (e.g., ice gouging, wave action, turbidity) in deeper waters
(those deeper than 20m) may account for the differences. At present, the extent of cobble habitat in Norton
Sound is not known. Therefore, it is not possible to say with surety what the distributions of cobble-associated
animals and plants may be. If there are species of plants or invertebrates that are limited to rocky substrates,
and if a great percentage of these substrates occurs within the proposed sale area, then effects to these organisms
as a result of habitat alteration could be MAJOR. However, the monitoring program should be able to identify
any unique or more limited habitats and communities and allow restriction of dredging activities in them. This
would enable the effects on marine plants and invertebrates from habitat alteration to be minimized. Most
marine plants and invertebrates in the proposed sale area are thought to have broad distributions, far exceeding
the limits of the sale area. Habitat alteration is expected to affect only a portion of these populations in rather
localized areas for an, as yet, indeterminate time, but probably exceeding one generation. Without monitoring,
the effect on marine plants and invertebrates (excluding red king crab) from dredging activities is likely to be
MODERATE. However, if information on habitat types and recolonization and recovery rates of the
communities, as determined by the monitoring program included in the proposal, is used to determine the
location and extent of dredging activities (i.e., dredging is limited or restricted in unique areas or where recovery
of the communities would take multiple generations), then potential effects to marine plants and invertebrates
(excluding red king crab) could be reduced from MODERATE to MINOR. However, the knowledge necessary
to make these judgment calls may require more time than is likely to be available for the scale of the project.
Also, if the sale area or the western part of the sale area were largely dominated by cobble or rocky substrates,
then it is not too probable that dredging would be restricted from the entire area. This pragmatic view would
likely result in a MODERATE effect on marine plants and invertebrates.
Under the terms of the proposal, which includes a monitoring program, the most likely effect of habitat alteration
on marine plants and invertebrates (excluding red king crab) will be MODERATE.
Red Kins Crab: Alteration of habitat due to dredging activities also has ramifications for the red king crab
population in Norton Sound. Of prime concern is loss or alteration of cobble habitat that is potentially critical
habitat for juveniles and possibly females, and that may also be preferred habitat for red king crabs in general
(Lean, 1988, oral comm.; Rice and Babcock, 1989). Dredging activities associated with the proposal also could
affect the zone from 5 to 10 mi offshore, which is considered permanent habitat for red king crabs; this is a
transitional zone in which the density of crabs varies with the season and the movements of the crabs (Lean,
1988, oral comm.). As described earlier in Section m.B.l, adult male red king crabs in Norton Sound are found
in the winter in the nearshore under the ice (Schwarz, 1984, oral comm.), but in the summer, males move
· seaward in a southwesterly direction and presumably return northeastwardly in the fall (Powell et al., 1988).
The proposed sale area also includes about one-third of a 30-m deep trench that runs parallel to the Seward
peninsula from south of Safety Sound to southwest of Sledge Island. High concentrations of juvenile red king
crabs, and occasionally older crabs, are found near this trench, but the importance of this feature for red king
crabs is not known or understood. The trench may be prime red king crab habitat because of substrate types
(possibly more gravel and cobble), oceanographic regime (possibly more active currents, thus more food and
perhaps less siltation, thus better epifaunal growth on rocks or cobbles), or for some other reasons.
Based on the very high densities of red king crabs observed near this trench in what would have been the
eastern-most part of the western half of the lease area, MMS decided in December 1989 to delete six blocks
that were originally to be part of the lease offering. This decision removed an area that we assume is critical
habitat for red king crabs, thus reducing the potential effect of dredging on the population. This deletion,
coupled with the information that may be forthcoming froin the monitoring program regarding the distribution
of habitats in the lease area and the rates of recolonization and recovery of communities following dredging,
should result in a lessening of potential effects on red king crabs. In particular, as delineated below, the
monitoring program should be sensitive to the distribution and abundance of cobble-based communities and the
rate of their recovery following dredging.
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Several types of substrates may be found in the proposed lease area, including sand, cobble, gravel, and a
partially-consolidated gravel and cobble. Cobble, boulder, or gravel substrates are known to be important to
juvenile king crabs. Studies in other areas indicate that the distribution of young-of-the-year red king crab is
generally limited to coarse substrates such as boulders, gravel, cobble, and shell debris with attached epifauna
(Jewett and Onuf, 1988, citing: Powell and Nickerson, 1965b; Tsalkina, 1969; Sundberg and Clausen, 1977; and
McMurray et al., 1984). Young crabs are dependent on an environment which provides both adequate food and
refuge from predators such as demersal fishes. Females and juveniles show a clumped distribution, while males,
especially the larger ones, migrate both in- and offshore farther than females and thus have a broader pattern
of distribution (Lean, 1988, oral comm.). The more clumped distributions of juveniles and females may be
related to the distribution of cobble habitat. Rocks may provide important protection to females while they are
soft following molting and during subsequent mating. Recently molted crabs, in general, are more vulnerable
to predators, and are readily taken by walruses (Fay, no date, pers. comm. toR. Highsmith).
King crab habitat could be altered directly in dredged areas, as has been described above for station R7 and
also through extensive sedimentation outside of the actual dredged area (see previous observation by Lean).
There have been conflicting reports of the effect that dredging has had on the use of areas by red king crab.
Winter-fishing commercial crabbers in 1988 reported that they caught few crabs in a dredged area that previously
had been a good area for crabs (Tobin, 1988). On the other hand, in 1987 crab pots were set out by the Bima
monitoring program in both dredged and non-dredged areas, with no significant difference in catch among the
areas reported (Jewett, Gardner, and Athey, 1989). More recent pot studies by the Bima monitoring program
showed no clear trend in 1988 (one control area had a significantly greater catch than the other three sites, two
dredged and one control), but in 1989, there was a significantly smaller catch at a dredged site (R6) than at either
control site (Jewett et al., 1990). No definite trend is apparent yet. It is possible that effects of dredging on male
crabs differs from those on females and juveniles, and that catch of crabs (primarily the more mobile males) in
previously dredged areas will not reflect the true effects of dredging on the population, since alteration of habitat
is the important issue for females and juveniles. In dredged areas in State waters, investigators studying the
effects of dredging have sometimes observed a pile of boulders in the midst of a dredged area, with no life
apparent on the boulders (Jewett, 1988, oral comm.). Data in Table IV-11 indicate that dredging has at least
initially greatly reduced the amount of cobble substrate in areas dredged in 1986 and 1987. In addition to cobbles
or boulders being partially buried by sedimentation or overturned by dredging, they may be completely buried
by many feet of finer sediments and thus lost as part of the habitat. Since increased sedimentation resulting from
dredging activities could cover an extensive area (potentially an area one-half the size of the sale area in the base
case), both king crab habitat and other benthic and epibenthic organisms (including king crab prey) could be
affected. The degree and persistence of the effect depends on the depth and type of sediment deposited; as
described earlier, sand deposition could become a relatively permanent alteration of the habitat. The extent of
sand deposition is expected to be much less than that of silts, but the effects are expected to be more severe,
lasting perhaps for many years. It is not possible to say if or when recovery of communities affected by sand
deposition would take place. It is not known to what extent cobble habitat represents critical king crab habitat
(although it appears to be critical for very young king crabs), nor what the effects of the scale of sediment
deposition anticipated are on this and other types of habitat. The extent of habitats of different types in the
proposed lease sale area also is not known. The monitoring program included in the proposal could address
these issues.
Information from the Bima monitoring program suggests that cobble habitat may, at least initially, increase in
dredged areas, however the long-term fate of dredged cobbles remains to be seen (see discussion earlier in this
section). It may be that finer sediments that initially covered the ejected cobbles have been washing away, leaving
more coarse substrates exposed. Notwithstanding this, recruitment of organisms to cobbles has been very low,
perhaps due to instability of the cobbles. The effects of cobble instability on the quality of habitat that the rock
represents for red king crab is not known. Reductions in settlement and growth of benthic organisms on cobbles
(especially bryozoans and hydroids, [Rice and Babcock, 1989]) could significantly reduce the quality of the habitat
for recruits or juveniles, and instability of the rocks could lead to increased mortality of crabs.
This analysis assumes that the red king crabs in Norton Sound are a discrete population; that the alteration of
benthic habitat is likely to last for a number of years in some areas; that a high proportion of cobble or boulder
habitat that is directly dredged would be reduced in quality; and that gravel, cobble, or boulder habitat is critical
for the survival of young-of-the-year red king crabs. Cobble and boulder habitat may also be preferred by older
juvenile red king crabs and by females. Habitat alteration from dredging activities could affect the red king crab
population for more than one generation and could affect subsequent recruitment or the success of juveniles.
It is for these reasons that a monitoring program is included as part of the proposal. An assessment of the
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distribution of habitats in the proposed sale area (with special attention to the trench area) is needed, as well
as an understanding of the relationship among habitat, community types, and successful recruitment of juvenile
red king crabs. This knowledge could lead to the limitation of dredging in prime red king crab habitat and could
allow the amount of area to be dredged to be based on recovery rates of the communities. The level of effect
on red king crabs will be directly related to the extent of dredging that occurs in prime red king crab habitat.
Effects on red king crab could range from MINOR to MAJOR. Given that it will take some time to be able
to define the communities and understand the dynamics involved, it is likely that a portion of what we think is
prime red king crab habitat may be adversely affected by dredging for a number of years (greater than one
generation of the crabs). ·This would result in a MODERATE effect on the red king crab population.
b.
Effect of Turbidity: Turbidity is an expression of habitat alteration in the water
column. Degree and extent of water-column turbidity are described in Section IV.B.2.a (Effect on Water
Quality). Any organisms located in or feeding in the water column could potentially be affected by the increased
turbidity projected as a result of dredging and disposal operations. Potential effects on phytoplankton,
zooplankton, and benthic invertebrates are described below.
Phytoplankton and zooplankton are expected to be affected locally, in regions of higher turbidity. Turbidity
and suspended matter in the water column can both inhibit and stimulate primary production by phytoplankton
(Odum and Wilson, 1962, as cited by Stem and Stickle, 1978). The turbidity can decrease light penetration and
hence, light available for photosynthesis, while inorganic nutrients associated with suspended particles or released
in the discharge of dredge spoils could stimulate photosynthesis. Decrease of light by turbidity can have a
stronger effect on photosynthesis than the release of nutrients, as evidenced by the decrease in photosynthesis
when turbidity increases (Stem and Stickle, 1978). Also, there may be some abrasion of phytoplankton by
suspended particles, but the combined effects of turbidity on phytoplankton are expected to be local and MINOR.
Similarly, zooplankton may be negatively affected by turbidity through abrasion, clogging of ftltering apparati,
reduction of feeding activity, diminution of nutrient intake through uptake of less-nutrient-rich sediment versus
organics, effects on reproduction, etc. The development of larval forms of invertebrates also may be affected
(Stem and Stickle, 1978). Effects of turbidity are expected to be MINOR for zooplankton due to localized
effects.
Fdter-feeding benthic invertebrates may also be affected by turbidity in many of the same ways as zooplankton.
For those benthic invertebrates in the dredged area, habitat alteration would be much more devastating than any
effects of increased turbidity. For organisms outside of the actual dredged area, increased sedimentation and
possible burial could be more significant than increased turbidity in the water column, although where
sedimentation rates are great, turbidity also should be high. In areas where sedimentation rates are low, turbidity
in the water column may still affect feeding, reproduction, etc. The most likely effect of turbidity on these
organisms will be MINOR.
Red King Crab: Turbidity is likely to have negative effects on the various life stages of red king crab. Larval
stages, which spend 3 to 4.5 months in the plankton (Jewett and Onuf, 1988, citing: Marukawa, 1933; Kurata,
1960, 1961a,b; Weber, 1967; and Armstrong et al., 1981) may be negatively affected by turbidity as they move
and feed in the water column. The larvae feed on both phytoplankton and zooplankton (Bright, 1967, as cited
by Jewett and Onuf, 1988) and could be affected by the abrasion and feeding effects described above for other
zooplankton, a MINOR effect.
Turbidity and sedimentation effects could cause benthic crabs of various ages to move around more due to
irritation, reductions in food or habitat quality, etc. Increased movements, especially for juvenile crabs and
newly-molted crabs could lead to increased predation, resulting in a MINOR effect to the crab population.
In general, due to the expected localized nature of increased turbidity, its effect on marine plants and
invertebrates (including red king crabs) is expected to be MINOR.
c.
Effect of Entrainment: During the processing of sediments, large volumes of
seawater (quantitatively described in Sec. IIA.2.d) will be used; for the single dredge projected in the base case,
the total volume of water used per season is estimated to be 4.78 to 5.74 billion gallons. The seasonal estimates
of volume are the most useful for assessing potential effects, due to the seasonal nature of dredging, the short
life spans of many planktonic organisms, the seasonal abundance of particular life-history phases in the water
column, and the spatial transiency of organisms.
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Marine plants and invertebrates in the water column likely to be affected by entrainment include phytoplankton
and zooplankton. Although some of the small organisms in the water may survive their trip through the
processing apparatus, many of the entrained organisms will probably die or be injured and then be more
susceptible to predation. For those organisms with short generation times and broad-scale abundance in the
waters of Norton Sound (most phytoplankton and zooplankton species), effects are most likely to be MINOR,
since localized effects will occur that may be ameliorated by dispersion and reproduction of other members of
the same species. At greater risk are larval or young juvenile stages of invertebrates. These may occur in
clumped distributions (rendering whole cohorts more susceptible) and may represent the year's reproductive
output of a group of adults. The dredge operates in the open-water season when many larval forms are in the
water column. Our lack of knowledge about the distribution and abundance of such groups makes it difficult
to assess risk to populations, however, we known their distribution is often patchy.. Since mortality of planktonic
larval forms is often very great under natural conditions, death due to entrainment may not significantly affect
populations. In general, because of the broad distributions of adults giving rise to planktonic larvae, entrainment
should affect only some portion of the larval output of a species in the area. For the above-mentioned reasons,
the effect of entrainment on marine plants and invertebrates is expected to be MINOR.
Red King Crab: Effects of entrainment on red king crab larvae, which spend 3 to 4.5 months in the plankton
(see references in Jewett and Onuf, 1988), are expected to be MINOR, as for other planktonic invertebrates.
To some extent, possible effects on a cohort of red king crab larvae will be lessened because the time of hatch
within a region is not necessarily synchronous and larval assemblages are simultaneously composed of individuals
at various stages of development (Jewett and Onuf, 1988, citing Armstrong et al., 1981).
The effect of entrainment on marine plants and invertebrates, including red king crab, is expected to be MINOR.
d.
Effect of Trace Metals: Organisms may be exposed to trace metals during the
process of dredging and disposal of dredge spoils and from continued release of metals with time. Details of
the processes involved and concentrations found in the Bima dredging operation in State waters and during
other studies in Norton Sound can be found in Section IV.B.2.b (Effect on Water Quality); Rusanowski, Gardner,
and Jewett (1987, 1988); and Jewett, Gardner, and Athey (1989).
During the process of offshore mini.;g, trace-metal concentrations in the water column may be increased (1)
through the release of metals dissolved in interstitial waters, (2) by washing metals off of dredged tailings, (3)
through the resuspension of particulate trace metals, and (4) by exposing previously buried placer deposits
with high-metal content to the water column.
Metals of interest in the sale area include arsenic, mercury, lead, copper, nickel, chromium, zinc, and cadmium.
Based on concentrations observed in the water column, or other concerns, the following metals will be discussed:
arsenic, mercury, lead, copper, and nickeL Of particular concern are copper, because of the elevated
concentrations associated with Bima dredging activities; and arsenic and mercury, which could biomagnify through
the food web (Mance, 1987; Eisler, 1987).
(1)
Arsenic: Aquatic organisms have shown adverse effects to arsenic compounds
at concentrations of 19 to 48 ppb in water, 120 milligrams per kilogram in diets, and 1.3 to 5 mg/kg fresh weight
in tissues. Early life stages are the most sensitive, and even among closely related species there may be large
interspecies differences (Eisler, 1988). The most sensitive marine species tested (as reviewed by Eisler, 19~)
were three species of marine algae, which showed reduced growth when exposed to 19 to 22 ppb As+3• Not all
phytoplankton species are similarly affected, however. Mass cultures of natural phytoplankton assemblages
exposed, in chronic studies, to low levels of arsenate (1.0-15.2 ppb) demonstrated that various species were
affected differentially, leading to marked changes in species composition, succession, and predator-prey
relationships. How these changes affect carbon transfer between trophic levels is not known (Eisler, 1988, citing:
Sanders and Cibik, 1985; Sanders, 1986).
The degree of toxic and other effects of arsenical compounds to aquatic organisms can be affected by numerous
biotic and abiotic factors (Eisler, 1988). These include water temperature, pH, eH, organic content, suspended
solids, presence of other substances (including other trace metals), duration of exposure, etc. Inorganic arsenic
compounds are generally more toxic than organic compounds, and trivalent species are usually more toxic than
pentavalent species. A preferred detoxification mechanism for absorbed inorganic arsenicals is by biomethylation.
Methylated arsenicals generally clear from tissues within a few days. Algae are a route of methylation.
Arsenic is bioconcentrated by organisms, but opinion as to whether it biomagnifies is mixed. Eisler (1988)
states that arsenic is not biomagnified in food chains (citing: Woolson, 1975; NAS, 1977; NRCC, 1978; Hallacher
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et al., 1985; Hood, 1985). On the other hand, Mance (1987) cites two instances where arsenic concentration
increased as one moved up the food chain. He also cites Forstner and Wittman (1979) as concluding that arsenic
and. mercury were most likely to demonstrate biomagnification because of their high affmity to organic
substances.
Arsenic levels measured 100 m downcurrent of the Bima dredge operating in State waters are elevated an
average of 11.0 ppb over upcurrent concentrations, and the highest downcurrent concentration equals 23.2 ppb
(see Table IV-8). These values do not exceed either the EPA chronic or acute criteria. Some effects on marine
phytoplankton might occur at the higher observed concentrations, but these are expected to be occasional and
very transient since the phytoplankton assemblages would be moving past the dredging operations. Little to no
effect on marine invertebrates is expected. The level of effect on marine plants and invertebrates based on the
concentrations of arsenic released by the Bima would be expected to be NEGLIGIBLE.
The EPA (USEPA, 1990a) has recently developed new NPDES permit restrictions for future Bima mining
activities (see Sec. IV.B.2, Effect on Water Quality). These more restrictive effluent limitations should, among
other things, reduce the level of total-recoverable metal discharges. Thus, arsenic levels would be expected to
be lower under the new permit. Since effects at the higher concentrations were already judged to be
NEGUGIBLE, there is no expected change in level of effect under the new permit.
The most likely effect on marine plants and invertebrates from the release of arsenic by dredging activities is
NEGLIGIBLE.
Mercury. Mercury can occur in several forms, the most toxic of which is
(2)
methylmercury (USEPA, 1986a). Greater attention has been paid to methylmercury rather than inorganic
mercury in part because the intestinal absorption of methylmercury approaches 100 percent, whereas inorganic
mercury absorption is only a few percent of the ingested dose (Scheuhammer, 1987, citing Berglund and Berlin,
1969). Inorganic mercury may be converted to the more toxic methylmercury by bacteria in the environment
(Jensen and Jemelov, 1969; and Rowland, Davies, and Grasso, 1977, citing Matsumura et al., 1972) or possibly
by bacteria living in the digestive systems of animals (as occurs in rats; Rowland, Davies, and Grasso, 1977).
Conversion of inorganic mercury to methylmercury may occur within hours (bacteria in rat digestive system:
Rowland, Davies, and Grasso, 1977) or a few days (Jensen and Jernelov, 1969). Depuration of mercury can also
occur. Methylmercury also has been demonstrated to bioaccumulate in food webs (Gardner et al., 1978; Swartz
and Lee, 1980, citing Young and Mearns, 1979).
Mercury contamination may persist for years. Mercury or cinnabar (mercuric sulfide) tailings released during
mining activities at a freshwater lake in Canada were still.an important source of contamination 25 years later
(Fimreite et al., 1971). Information from Sweden suggests that mercury contamination may last for 10 to 100
years unless the mercury is made biologically inactive, which, given current technology, is not likely (Lofroth,
1969, as cited by Fimreite et al., 1971).
Mercury or related compounds can affect species, as well as individuals within a species, differentially (Fimreite
et al., 1971; and Hannerz, 1967). Also, different tissues or organs can be affected. Acute toxic levels cause
death of the organism, but a variety of potentially sublethal effects can also occur. Viarengo (1985) has reviewed
the biochemical responses of aquatic organisms to zinc, cadmium, copper, mercury, and silver. These effects
include reductions in the rate of protein synthesis, effects on ATP synthesis, etc. Acute toxic values of mercuric
chloride to marine organisms (29 genera, including annelids, mollusks, crustaceans, echinoderms, and fishes) can
range from 3.5 ppb for a mysid to 1,678 ppb for the winter flounder (USEPA, 1986a). Mercury (II) is acutely
toxic at lower levels for mollusks and crustaceans than it is for fishes (i.e., the fish are more resistant).
Sublethal effects of mercury can include effects on growth, reproduction, productivity, shell growth, etc. The
growth and photosynthetic activity of marine plants (one diatom and 6 species of brown algae) were affected
by mercury concentrations ranging from 10 to 160 ppb (USEPA, 1986a). Concentrations of mercury salts
lethal to phytoplankton have ranged from 0.9 to 60 ppm of mercury (Hueper, 1960, as cited by Nuzzi, 1972).
Growth and reproduction of Chlamydomonas sp. (phytoplankton) were found to be inhibited by mercuric
chloride concentrations of about 8 ppb. Two other phytoplankton species, Phaeodactylum tricornutum and
Chlorella sp., were also inhibited by mercuric chloride and sustained morphological abnormalities in the
presence of sublethal concentrations of mercury. There was an increased incidence of abnormalities as the
mercury concentration increased (Nuzzi, 1972). Trace metals, including mercury (II), may be strongly adsorbed
on the cell surfaces of algae, fungi, and bacteria (see citations in Greene et al., 1986).
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In life-cycle tests with a mysid species, exposure to mercury (II) concentrations of 1.6 ppb significantly affected
both the time of first spawn and productivity of the animals (USEPA, 1986a). For the oyster, Crassostrea
virginica. exposure to 10 ppb of mercury reduced shell growth (Rubinstein, D'Asaro, and Sommers, 1980, citing
Cunningham, 1976). Significant sublethal effects on various aquatic species have been observed at water
·
concentrations ranging from 0.03 to 0.1 ppb (Eisler, 1987).
Methylmercury, as mentioned earlier, has been demonstrated to biomagnify in food webs. Mercury may enter
organisms via their food, or through contact with contaminated sediments or water (e.g., transport through
membranes). Gardner et al. (1978), in an examination of methylmercury in a salt marsh ecosystem contaminated
by inorganic mercury, found that methylmercury levels were low in sediments and plants but accounted for most
of the mercury found in tissues of higher-trophic-level organisms. Methylmercury became concentrated in tissues
of higher-trophic-level organisms and was rather clearly related to diet. The form of metal consumed (e.g.,
mercury vs. methylmercury) was important to the accumulation by animals, since primarily herbivorous animals
(the cotton rat and the fish, Brevoortia tyrannus) had lower concentrations of mercury than their predaceous
counterparts. Results similar to this have been reported for different trophic levels of freshwater fiShes (Gardner
et al., 1978, citing Bainbridge et al., 1974), marine fishes (Fimreite et al., 1971) and marine food webs (Young
and Mearns, 1979, as cited by Swartz and Lee, 1980). After examining the factors involved in the extensive
mercury poisoning at Minimata Bay, Japan, Nishimura and Kumagai (1983, as cited by Eisler, 1987) believe that
the conversion of inorganic mercury to methylmercury occurred primarily in zooplankton. In this case, as in the
other cases cited above, diet of the various consumers strongly influenced mercury levels.
Even though methylmercury is usually only a small percentage (less than 0.01) of total mercury in sediments
(Andren and Harriss, 1973, as cited by Gardner et al., 1978), and is rarely found in natural waters (Chau and
Saitoh, 1973, as cited by Gardner et al., 1978), it can accumulate in organisms and become concentrated in
higher-trophic-level organisms. The differential concentra- tion of methylmercury versus inorganic mercury may
be due to its much greater absorption in the intestines of animals. Scheuhammer (1987) reports that adult
mammals absorb only about 1 to 3 percent of orally-ingested inorganic mercury, while absorption of
methylmercury is close to 100 percent. A similar relationship has been demonstrated for marine fish and their
prey. Pentreath (1976a,b) has found, in examining the transfer of radio-labelled mercury from polychaetes
~ diversicolor) to their predators, that thornback rays and plaice retained a much larger proportion (about
90%) of organic mercury than inorganic mercury (less than 15%).
Biomagnification of mercury, especially the more toxic and readily absorbed methylmercury (Scheuhammer,
1987) has important .and potentially serious implications for food webs, most notably for the higher-trophic-level
organisms, including humans. The regular consumption of contaminated fish and shellfish by humans can pose
severe health risks (Fujiki, 1980b), with the daily consumption of fish containing 5 to 6 ppm of mercury posing
a lethal threat to humans (Birke et al., 1967, as cited by Fimreite et al., 1971).
Mercury concentrations measured downcurrent of the Bima using state-of-the-art methodology show an average
increase of 0.0004 ppb, with the highest downcurrent concentration reading 0.0014 ppb (Table IV-8). These
numbers are considerably less than other measurements that have been made (see discussion in Sec.IV.B.2).
These new, low numbers are below the EPA chronic criterion of 0.025 ppb, and, ·based on the setting of that
criterion, plus the literature reviewed above, suggest that t~is amount of elevation of mercury should pose little
threat to marine plants and invertebrates.
In monitoring studies conducted in association with the Bima dredging operations in State waters, analyses of
trace-metal concentrations in a variety of invertebrates (with emphasis on red king crab) and fishes were made
(Rusanowski, Gardner, and Jewett, 1987, 1988). Red king crab is the species of greatest immediate concern
because it is fished both commercially and for subsistence purposes. Except for one crab sampled in 1985, the
muscle tissue of all crabs has been below FDA action levels, which are 1.0 ppm methylmercury or 0.5 mg of
methylmercury/kg wet weight. In general, the 1985 and 1986 values were higher than the 1987 or 1988 values,
possibly because the analyses were done at different labs (Smith and Rusanowsk~ 1988, oral comm.).
Mercury levels in red king crab were slightly higher in the hepatopancreas versus muscle tissue in 1986, 1987,
and 1988. However, all of these values are below the FDA action levels for fiSh and shellfish. Values for other
invertebrates (prey of red king crabs) and fishes (Rusanowski, Gardner, and Jewett, 1987, 1988) were also below
the FDA action levels, but often very few tissue samples were analyzed (only 1 to 3 per location; Table 3.3-10,
Rusanowski, Gardner, and Jewett, 1988). Several samples in 1986 had tissue-mercury values greater than 1.5
times background-sediment values, indicating potential bioaccumulation effects according to Rusanowski,
Gardner, and Jewett, 1987. These included least cisco liver samples (mean of nine values equalled 0.12 ppm,
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and one value equalled 0.24 ppm) and one sample from the polychaete worm, Travisia spp. (one value equalled
0.22 ppm, mean of four samples equalled 0.075 ppm). O~er mercury-tissue values for invertebrates and fiShes
in 1986 ranged from 0.004 ppm to 0.100 ppm (R~anow~~ Gardner, and Jewett, 1987). !here should. be ~eater
emphasis put on looking at the ranges of values, m addttion to the mean values; the medtan value, which IS often
portrayed in Bima monitoring reports, is not as meaningful as the mean and upper range values, and tends to
be lower than the mean. High values (termed in the above report "aberrant" values) may be extremely
meaningful as an indication of the levels of concentration that can be present. More recent (1988) data obtained
in the Bima monitoring program indicate a slight but insignificant increase in the ~ean level of mercurr found
in white muscle of red king crabs in 1988 versus 1987 (.007 ppm versus 0.005 ppm m 1987). Of greater mterest
is that there was much greater variability in the numbers obtained in 1988, with the high value (0.019 ppm wet
weight) almost four times the high value sampled in 1987. Hepatopancreas-mercury values declined somewhat
from 1987 to 1988. Therefore, no clear trends in mercury concentrations in crabs are evident.
As described above, mercury concentrations in red king crab are low--well below FDA action levels. The values
reported to date do not indicate mercury concentrations that might pose a threat to the red king crab population
nor do they suggest that red king crabs have accumulated levels to be of concern to other organisms. Other
invertebrates may more readily bioaccumulate mercury, such as predatory snails like Neptunea and bivalve
mollusks. Studies by Burrell (1978) found that Neptunea snails from the southern Bering Sea had very high
concentrations of cadmium, copper, and zinc in their tissues, especially in the digestive gland and reproductive
organ, and that these high values could not be explained by sediment incorporation. Mercury levels were not
examined. Since neptunid snails are possible bioaccumulators of trace metals and do not have planktonic larvae,
but rather larvae which crawl away from their egg cases after hatching, they may be good candidates for studies
of localized effects of trace-metal contamination. Bivalve mollusks are also good candidates for studies of
bioaccumulation of trace metals (Eisler, 1988, oral comm.). Unfortunately, crustaceans, including the red king
crab that has been extensively sampled in the Bima monitoring program, are not, since they have reduced the
mercury in tissues by concentrating it in their exoskeletons, which they shed when they molt (Eisler, 1988, oral
comm.).

Based on the latest measurements of mercury released by dredging activities ·in State waters and reviews of
potential effects, the effect of such a mercury release on marine plants and invertebrates would be expected to
be NEGLIGIBLE.
The EPA (USEPA, 1990a) has recently developed new NPDES permit restrictions for future Bima mining
activities (see Sec. IV.B.2, Effect on Water Quality). These more restrictive effluent limitations should, among
other things, reduce the level of total-recoverable metal discharges. Thus, mercury levels would be expected to
be lower under the new permit. Since effects at the higher concentrations were already judged to be
NEGLIGmLE, there is no expected change in level of effect under the new permit.
The most likely effect on marine plants and invertebrates from the release of mercury by dredging activities is
NEGLIGmLE.
(3)
!&ru!: Lead concentrations downcurrent of the Bima are an average of 6.7
ppb higher than ambient concentrations, and the highest downcurrent concentration was 13.3 ppb. One of the
three samples exceeded the EPA chronic criterion of 5.6 ppb (Table IV-8). Comparisons of filtered and
unfiltered samples indicate that almost all of the lead released during dredging is in the particulate rather than
in the dissolved phase (Sec. IV.B.2). According to Wong et al. {1978), as cited by Eisler {1988), only soluble
waterborne lead is toxic to aquatic biota, and free cationic forms are more toxic than complexed forms.
Lead has been shown to have adverse effects on marine organisms at concentrations as low as 5.1 ppb. Growth
of the marine diatom, Skeletonema costatum, was inhibited by 50 percent at that concentration. Lead
concentrations as low as 1 ppb (for 140 days) have resulted in high bioconcentration factors for the American
oyster, Crassostrea virginica (Eisler, 1988). A chronic toxicity test conducted with a mysid indicated adverse
effects at 37 ppb but not at 17 ppb. Acute toxicity tests for 13 marine organisms produced a range of lethal
values from 315 ppb lead for the mummichog to 27,000 ppb for the soft shell clam (USEPA, 1986a). Very few
of the toxicity tests conducted with lead have used concentrations as low as those measured near the Bima
dredging operation. In Eisler's review (1988), tests with only a few organisms used concentrations of lead less
than 20 ppb.
No significant biomagnification of lead in aquatic food chains is thought to occur (Eisler, 1988, citing: Boggess,
1977; Rolfe and Reinbold, 1977; Branica and Konrad, 1980; Demayo et al., 1982; and Flegal, 1985), since lead
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concentrations are usually highest in algae and benthic organisms, and lowest in upper trophic level predators.
Within a species, younger, more immature organisms (eggs, larvae, and juveniles) are more susceptible to adverse
effects from lead exposure.
The increase in lead levels associated with the dredging activities of the Bima can represent a low-level threat
to marine organisms. The exceedence, at least periodically, of the EPA chronic criterion suggests that sublethal
effects to marine organisms are likely. Acute effects are not likely. Therefore, the effect of increased lead levels
on marine plants and invertebrates from dredging activities like those of the Bima would be expected to be
NEGLIGffiLE.
The EPA (USEPA, 1990a) has recently developed new NPDES permit restrictions for future Bima mining
activities (see Sec. IV.B.2, Effect on Water Quality). These more restrictive effluent limitations should, among
other things, reduce the level of total-recoverable metal discharges. Thus, lead levels would be expected to be
lower under the new permit. Since effects at the higher concentrations were already judged to be NEGLIGIBLE,
there is no expected change in level of effect under the new permit.
The most likely effect on marine plants and invertebrates from the release of lead by dredging activities is
NEGLIGffiLE.
(4)
Conner: Copper concentrations downcurrent of the Bima have been
measured to increase by an average of 33 ppb over ambient levels. The highest downcurrent concentration was
51.3 ppb (Table IV-8). Comparisons of filtered and unfiltered samples indicate that almost all of the copper
released during dredging is in the particulate rather than the dissolved phase (Sec. IV.B.2). All the values
measured downcurrent exceed the EPA acute criterion (2.9 ug/1) for copper. Thus, elevated copper levels pose
the greatest direct risk to marine organisms of any of the trace metals measured.
Acute values of copper for marine organisms range from 5.8 ppb for the blue mussel to 600 ppb for the green
crab (USEPA, 1986a). In studies reviewed by Hodson et al. (1979), acute values ranged from 14 to 109,000 ppb,
with euphausids, ctenophores, and medusae being the most sensitive (LC-50's ranging from 14-33 ppb). Adverse
sublethal effects to marine invertebrates occurred at concentrations ranging from 5 to 250 ppb (Hodson et al.,
1979). Several marine algae showed adverse effects to exposures from 5 to 100 ppb. In a chronic life-cycle test
with a mysid, adverse effects were produced by exposure to 38 ppb, but not to 77 ppb. Some organisms
bioaccumulate copper to a high degree; oysters can concentrate copper by a factor of 28,200 and not show any
significant mortality. On the other hand, in long-term exposures, the bay scallop was killed at 5 ppb copper.
The elevated copper levels associated with dredging by the Bima are likely to lead to the deaths of some marine
organisms within the area affected by the discharge plume. In addition, a variety of sublethal effects are possible.
Therefore, the most likely effect of increased copper concentrations on marine plants and invertebrates from such
dredging activities is MINOR, if dredging activities were unmitigated. If, as specified by Stipulation 1, dredging
activities were modified or stopped by the RS /FO in response to elevated copper levels, then some deaths would
still be likely to occur (a MINOR effect), but the extent of effect would be reduced.
The EPA (USEPA, 1990a) has recently developed new NPDES permit restrictions for future Bima mining
activities (see Sec. IV.B.2, Effect on Water Quality). The more restrictive limitation on copper discharge, 52.2
ppb total-recoverable copper in the effluent, would reduce the likelihood that the copper criterion would be
exceeded at the edge of the mixing zone. Thus, the effect of copper discharges on marine plants and
invertebrates would become NEGUGffiLE.

(5)
Nickel: Nickel concentrations downcurrent of the Bima have been measured
to increase by an average of 35 ppb, which exceeds the EPA chronic criterion for nickel (8.3 ppb; see Table IV8). Only three dates were sampled by the MMS contractor and the highest concentration sampled at the edge
of the mixing zone was 68.0 ppb. Comparisons of filtered and unfiltered samples indicate that almost all of the
nickel released during dredging is in the particulate rather than in the dissolved phase (Sec. IV.B.2).
In laboratory studies of toxicity, the acute values of nickel for marine plants and invertebrates ranged from 152
ppb for a mysid shrimp (Heteromysis formosa) to 320,000 ppb for the softshell clam (Mya arenaria). In a
chronic toxicity test conducted with the mysid shrimp, Mysidopsis bahia, adverse effects were observed at
concentrations of 141 ppb and above. However, there were no significant differences between the control and
treatments of 30 ppb and 61 ppb. In algal species (Macrocystis pyrifera and Phaeodactylum tricornutum, one
a large brown alga and the other a phytoplankter), reductions in growth and photosynthesis occurred at
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concentrations ranging from 1,000 to 2,000 ppb. Several mollusks (the mussel, Mytilus edulis, and the oyster,
Crassostrea virginica) were relatively good accumulators of nickel, revealing bioconcentration factors ranging
from 299 to 416 ppb. Other effects on invertebrates include delayed embryonic development, suppressed
reproduction, and inhibition of larval growth in a bivalve mollusk, polychaete worm, and sea urchin, respec;tively,
but these occurred at nickel concentrations ranging from 58 to 17,000 ppb (USEPA, 1980).
Even though the data for nickel concentrations near the Bima dredging operation indicate that the EPA chronic
criterion is being exceeded, the results of the laboratory tests discussed by the EPA only show effects at levels
higher than those observed near the Bima.
addition, s~ce the nickel released in ~s~ociation with dred~g
is Xprimarilparticulate, lesser effects on marme plants and mvertebrates would be anticipated. Therefore, It IS
most likely that effects on marine plants and invertebrates from elevated nickel concentrations associated with
dredging activities like the Bima would be sublethal, and therefore NEGLIGIBLE.

"!n

The EPA (USEPA, 1990a) has recently developed new NPDES permit restrictions for future Bima mining
activities (see Sec. IV.B.2, Effect on Water Quality). These more restrictive effluent limitations should, among
other things, reduce the level of total-recoverable metal discharges. Thus, nickel concentrations would be
expected to be lower under the new permit. Since effects at the higher concentrations were already judged to
be NEGUGIBLE, there is no expected change in level of effect under the new permit.
The most likely effect on marine plants and invertebrates from the release of nickel by dredging activities is
NEGLIGIBLE.
In summary, exposure to trace metals in the sale area is expected to cause some sublethal effects to marine
plants and invertebrates, but the effects are expected to be localized and relatively short term. Thus, the effect
of trace metals on marine plants and invertebrates, including red king crab, is expected to be NEGLIGIBLE.
e.
Effect of Noise and Disturbance: Seismic surveys conducted during exploration
and for prospect assessment during production will generate frequencies varying from several hundred cycles
per second to several thousand cycles per second. These energies are less than those generated by airguns,
which are typically used in petroleum exploration. See Section II.A.2.c. for details of the extent, timing, and
type of surveys to be done.
The effects of seismic surveys used for petroleum exploration have been discussed in the Proposed Beaufort
Sea Oil and Gas Lease Sale 97 FEIS (USDOI, MMS, 1987) and this information is incorporated by reference.
The use of airguns was expected to have NEGLIGIBLE effects on marine plants and invertebrates. In part, this
was because most algae do not contain critical gas chambers, and thus would not be susceptible to injury, making
NEGUGIBLE effects most likely. In general, even high explosives (e.g., dynamite) have relatively little effect
on marine invertebrates, presumably due to lack of air-containing chambers, such as the swim bladder of fish
(Falk and Lawrence, 1973). Airguns, which are much more innocuous for fish than explosives, were shown to
have no effect on caged oysters placed close to the airgun (Gaidry, unpublished, cited by Falk and Lawrence,
1973). Effects of seismic exploration associated with the dredging scenario should have a lesser effect. Thus,
effects on marine plants and invertebrates, including r~d king crab, are expected to be NEGLIGIBLE.
f.
Effect of a Fuel Spill: Offshore-dredging activities are attended by the risk of a
fuel spill. A dredge the size of the Bima carries about 6,000 bbl of diesel fuel. Although smaller spills are
more likely during refueling, a spill of up to 6,000 bbl also is possible. For the purpose of analysis, a spill of
3,500 bbl is assumed. This amount is equivalent to the average, onboard fuel load of a Bima-sized dredge.
The effects of small spills have been evaluated in the Sale 100 FEIS (USDOI, MMS, 1985a) and MINOR effects
to marine plants and invertebrates were anticipated. A large spill would be most likely to occur during fall
storms (see Table IV-10 for details of the area and weathering of such a spill). Diesel fuel lacks both the lightest
and heaviest fractions of petroleum components, and will initially evaporate more slowly than crude oil.
Eventually, however, more will evaporate (see Sec.IV.B.2). The effects of spilled oil on marine plants and
invertebrates in the Norton Basin area have been considered in the Sale 100 FEIS (USDOI, MMS, 1985a), and
that information is herein incorporated by reference.

If a fuel spill occurred during a storm, the fuel slick would be expected to be dissipated by the fifth day (Table
IV-10). The 4 to 5 days of its existence could allow time for some fuel to be dispersed onto the beach bordering
Safety Sound or over the sand barrier and into the Sound (with storm waves). If fuel did contact this region, it
would be expected to cause more problems than crude oil would. Some invertebrates and plants would be
expected to die, but it is most likely that only a portion of Safety Sound would be affected. This could result in
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a MODERATE effect on marine plants and invertebrates, since a portion of the populations could be affected
for more than one generation.
In general, the widespread distributions of marine plant and invertebrate resources in the Norton Sound area
generally make them less wlnerable to effects from spilled oil. An oil spill is likely to cause lethal effects to
some marine plants and invertebrates, with eggs and larval stages being more susceptible, but is unlikely to affect
regional populations. An oil spill is less likely to contact marine plants and invertebrates in a restricted
environment like Safety Sound than to contact them in other environments. Thus, a fuel spill is most likely to
cause a MINOR effect on marine plants atid invertebrates, including red king crab.
SUMMARY: Offshore dredging and spoils discharge have the potential to affect marine plants and invertebrates
(including red king crab) via the effects of habitat alteration, including turbidity; entrainment of organisms;
exposure to trace metals; noise and disturbance; and a fuel spill. Of greatest concern is habitat alteration, which
is likely to lead to a MODERATE effect on red king crabs due to potential loss of critical habitat for juveniles
and perhaps females. Other marine plants and invertebrates are likely to incur a MODERATE effect from
habitat alteration. Another area of concern is the absorption and possible biomagnification of trace metals.
Effects on marine plants and invertebrates are expected to be NEGLIGIBLE, but consequences may be more
severe for higher trophic-level organisms. Effects of turbidity, entrainment, and a fuel spill are each expected
to be MINOR.
CONCLUSION <EtTects on Marine Plants and Invertebrates and Red King Crab): The effect of the proposal
on marine plants and invertebrates, including red king crab, is expected to be MODERATE.
CUMULATIVE EFFECfS: Effects on marine plants and invertebrates in the Norton Sound area may derive
from: Federal offshore mining (this proposal), State offshore mining, past and future Federal OCS oil and gas
lease sales in Norton Sound, onshore mining projects in the Norton Sound area, harbor dredging in Nome, and
fishing activities, both commercial and subsistence. The scope of these activities has been described in greater
detail in Section IV.A.2 (Major Projects Considered in Cumulative-Effects Assessment) and are presented in
condensed form in Table IV-2a. Although some of these activities (State offshore mining, onshore mining,
harbor dredging, and fishing) have reached the development stage, the probability of other similar activities
reaching the development stage is not known.
Effect of Offshore Mining and Harbor Dredging: Offshore-mining effects to marine plants and invertebrates
may come from both Federal (this proposal) and State offshore-leasing activities. Of most concern are habitat
alteration and absorption and possible bioaccumulation of trace metals. Habitat alteration includes not only
the physical effects to the benthic environment from dredging, but effects on prey, and other changes in the
interactions of organisms with each other and with the environment. Under the scenario for the proposed
Federal offshore mining (see Sec. IIA.2), 1,300 acres of the benthos will be dredged over the life of the lease.
In State waters, assuming a 20-year activity period for a lease and the number of acres dredged per season given
in Table IV-2a (300 acres total by 3 dredges), a total of 6,000 acres is likely to be dredged. Other potential
mining activities could increase the area affected, but the probable extent of these activities is not known. The
actual area affected by dredging is going to be much larger than the 7;300 acres that may be dredged in the
cumulative case, since settling particulates from the turbidity plume, and possibly from eroding tailings, will affect
a larger area. In the base case under the proposal, increased sedimentation resulting from dredging activities
was estimated to cover an area perhaps one-half the size of the sale area (Sec. IV.B.2.a). The potential effects
of such sedimentation have not been assessed in the current offshore-mining operation. As described in Section
IV.B.3.a, habitat alteration from proposed Federal offshore-mining activities is likely to have a MODERATE
effect on marine plants and invertebrates, including red king crab, with a monitoring program reducing effects
on red king crab. The addition of other offshore-mining activities, especially in nearshore waters, and particularly
near Nome and Sledge Island, is expected to increase the magnitude of effect on marine plants and invertebrates
(not including red king crabs) to MODERATE. However, the level of effect on red king crabs is expected to
remain MODERATE, since the purportedly prime red king crab habitat is in offshore waters.
In addition to effects on habitat, dredging activities may increase the levels of trace metals in the water column,
surficial sediments, and in organisms. Of particular concern have been elevated levels of copper associated with
Bima dredging, and the potential biomagnification of mercury and arsenic through the food web (see Sec.
IV.B.3.d, Effect of Trace Metals on Marine Plants and Invertebrates). Data from current offshore-dredging
activities in State waters suggest that mercury concentrations in the water column are elevated, but state-ofthe-art analysis from a Federal study suggests that that is not the case (see Sec. IV.B.2). These latter data do
suggest that water concentrations of nickel, lead and copper can exceed Federal water-quality standards. The
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EPA (USEPA 1990a) has recently developed new NPDES permit restrictions for future Bima mining activities
(see Sec. IV.B.2, Effect on Water Quality). These more restrictive effluent limitations should, among other
things reduce the level of total-recoverable metal discharges, leading to an expected NEGLIGIBLE effect on
marin~ plants and invertebrates. The addition of other offshore-dredging operations to the current ~peration
in State waters could lead to areas being exposed to elevated trace-metal levels. This could increase the
possibility of biomagnification effects, especially for wide-ranging foragers, most notably hi~er-trophic-level
organisms (see appropriate sections for effects on birds, marine mammals, endangered speaes, and humans).
Harbor dredging in the mouth of the Snake River, next to Nome, is not expected to affect benthic organisms to
any great degree but, due to the possible contamination of sediments with m~rcury from previous goldprocessing activities, could result in the release of additional mercury into the envrro~ent. Each year ~,000
yd3 of sediments are projected to be dredged (Table IV-2a). Trace-metal concentrations from waters m the
Snake River estuary (see Table ill-2) indicate that arsenic, mercury, lead, and zinc concentrations are higher
there (about 4 times) than in offshore waters. Sediment concentrations show high values for arsenic, chromium
and lead (Table ill-3).
NEGLIGIBLE effects on marine plants and invertebrates from exposure to trace metals were concluded to be
expected under the proposal, but MINOR effects are likely under the cumulative case. Offshore mining, in total,
is expected to have a MODERATE effect on marine plants and invertebrates (including red king crab).
Effects of Onshore Mining: Onshore-mining activities, as detailed in Section IV A.2.b and Table IV-2a, may
have effects on marine plants and invertebrates by increasing the concentration of mercury in the marine
environment. Onshore placer-gold mining (in the Nome area) has resulted in the discharge of a considerable
amount of mercury into streams, onto the ground around dredges, and around gold-processing houses. Water
runoff via streams and from coastal land may carry dissolved mercury and contaminated sediments into the
marine environment. Although much of the mercury coming into the marine environment may be in the metallic
or inorganic forms, it may be converted to more toxic and absorbable forms (e.g., methylmercury) by organisms
in the marine environment (see preceding discussion in Sec. IV.B.3.d). It is not possible to say how much of the
mercury in offshore sediments originated from terrestrial runoff, but the addition of mercury from terrestrial
environs is not expected to increase the level of effect of trace metals on marine plants and invertebrates above
that likely for the proposal, MINOR.
Effect of Federal OCS Oil and Gas Activities: Oil spills are more likely to cause widespread negative effects
to marine plants and invertebrates than are other activities or events associated with exploration, development,
and production of oil and gas resources in Norton Sound. At present, the only forseeable effects could come
from actions associated with future Norton Sound oil and gas lease sales. If an oil spill were to occur, the most
likely effect on marine plants and invertebrates would be MINOR.
SUMMARY: The greatest concern for marine plants and invertebrates under the cumulative case rests with
alteration of the habitat by offshore-dredging activities. Habitat alteration is likely to lead to a MODERATE
effect on benthic invertebrates, including red king crab, which supports both commercial and subsistence fisheries.
The release and resuspension of trace metals as a result of dredging is expected to have a MINOR effect on
marine plants and invertebrates. Activities related to Federal offshore oil and gas activities are also expected
to have a MINOR effect on these organisms.
Conclusion: Under the cumulative-case scenario, the effects on red king crab, as well as other marine plants
and invertebrates, are likely to be MODERATE, due mainly to alteration of benthic habitat.
4.
Effect on Fishes: Offshore dtedging and spoils discharge have the potential to affect fishes
via the effects of habitat alteration, including turbidity; entrainment of organisms; exposure to trace metals; noise
and disturbance; and a fuel spill.
To aid in the interpretation of the following effects discussion, an explanation for some of the terms used in
the definitions presented in Table IV-2 follows. The "region" is considered to be the Norton Sound area, and
a "population" is a group of interbreeding individuals. A "portion of the population" consists of a subset of the
individuals in the population, as in a group of herring in a localized area, not representing the entire breeding
stock.
a.
Effect of Offshore Mining on Habitat Alteration: Under the scenario, dredging
activities associated with this lease sale are projected to excavate the sea bottom and associated flora and fauna
to a depth of 3.6 m (12 ft), process this material, and discharge the rejected material and organisms. In the base
case, one dredge is assumed to be operating, excavating 100 acres of bottom terrain per year, with a total area
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excavated over the life of the lease of 1,300 acres. Bathymetric surveys associated with Bima operations have
indicated that the area affected by mining may be at least 1.5-1.8 times larger than the excavated area for coarsegrained material; the affected area includes the excavated area as well as the area in which the materi~l processed
on the dredge is discharged (Sec. IIA.2.d(3)). Thus, in the base case, 1,950 to 2,340 acres would be affected
directly, by changes in bathymetry. This represents about 1 to 2 percent of the sale area. A greater areal extent
~be. affected by sedimentatio~ of resuspen~ed materials (see Sec. IIA.2.d(3), Sec. IV.B.2.a, and following
discussiOn). Although dredge sae and dredgmg depth may vary, the preceding numbers are based on the
assumption that dredging in the OCS will closely resemble the Bima operation in State waters. If the dredging
depth were to de~ease, or the number of dredges operating to increase, the areal extent of bottom (benthic)
habitat affected would increase.
Alteration of habitat would affect fish directly or indirectly, with indirect effects coming from changes in
composition of benthic communities, reduction in prey, etc. Effects on marine plants and invertebrates are
presented in Section IV.B.3. Dredging would result in major alteration of the habitat and death of many or
most of the associated benthic inhabitants.
The habitat would be greatly altered by the excavation of 3.6-m depths of sea bottom, the mixing of all the
various substrates within those 3.6 m, and the discharge of that mixed material. Fine materials and organic
matter which may have been on top would be mixed up with other materials. Cobbles and boulders, which can
be abundant (see Rusanowski, Gardner, and Jewett, 1987) may be buried (see Table IV-11), with subsequent
loss of the epilithic flora and fauna, as well as organisms more loosely associated with the rocks. Change or
alteration of the substrate type may affect the recruitment of benthic invertebrates and the potential for recovery
of the disturbed area. Recolonization, at least initially, may be most dependent on immigration of mobile
animals from nearby undisturbed or less-disturbed areas.
In addition to effects within the dredged area, effects to a much broader area may occur because of settlement
of particulates from the water column. The factors affecting water-column turbidity resulting from dredging and
spoils discharge are discussed in Section IV.B.2.a. Based on calculations in that section, in the base case, over
one-half of the sale area could be affected by a short-term increase in turbidity at some point during the 14 years
of production. The concern for the benthos is that extensive areas could become covered by fme sediments
settling out from turbid waters. The effects of habitat alteration due to dredging would be expected to vary with
the type and extent of sediment deposition (see more detailed discussion in Sec. IV.B.3.a). The extent of the
potential problem would be exacerbated if high turbidity in bottom sediments downcurrent of the dredge is due
to resuspension of sediments from easily eroded tailings (Rusanowski, Gardner, and Jewett, 1988).
FISh may be affected by the habitat alteration processes described above, although their mobility may lead to
avoidance of current dredging activities resulting in a lesser chance of direct mortality. Pelagic adult fish are
expected to be little affected. It is expected that they will avoid the area, be delayed in their movements, or
suffer slight effects as they pass through the area. Demersal ftsh have some chance of being affected directly,
as well as indirectly through reductions in prey. Possibly, some fish mortality will occur in the actual dredging
and depositional processes, but the numbers are not expected to be great (see following discussion in Effects of
Entrainment). At greater risk are demersal eggs of fishes. These are likely to suffer mortality via deposition
of dredge spoils. Also, settlement of particulates from the turbid plume could also bury or affect the survival
of demersal eggs in an extensive area outside the actual dredged area. In the base case, the area affected by
increased sedimentation over the life of the lease could equal one-half the size of the sale area (see previous
discussion and Sec. IV.B.2.a.). Species with demersal eggs include: Pacific sandlance, shorthorn sculpin, herring,
saffron cod, and capelin. Herring and capelin eggs are laid right along the coast and therefore, would not be
jeopardized by dredging activities associated with this proposal.
Benthic prey of fishes are also likely to be affected by dredging, spoils deposition, and the broader-ranging
settlement of particulates (see previous discussion on Effects of Habitat Alteration on Marine Plants and
Invertebrates, Sec. IV.B.3.a). Even with local depressions in the invertebrate fauna, benthic-feeding ftshes may
not be greatly affected, due to their mobility and opportunistic or generalized diets (Feder and Jewett, 1981;
Jewett and Fed~r, 1980). Only if food is limiting to benthic-feeding fishes would local reductions in invertebrate
populations be expected to affect fish populations. Reductions in prey could make some habitat inferior and
could alter use of that habitat by benthic-feeding fishes. Dredging could have short-term positive effects on fishes
by making available numerous benthic invertebrates, both dead and alive. Viosca (1958), as cited by Stern and
Stickle (1978), observed congregations of fishes near dredges in Louisiana, and attributed it to the stirring up of
food and nutrients.
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The general effect of habitat alteration on fishes is expected to be MINOR, due to effects on demersal eggs
and possible mortality of some adult fishes.
b.
Effect of Turbidity: Turbidity is an expression of habitat alteration in the water
column. Degree and extent of water-column turbidity are described in Sectio~ IV.B.2.a (Ef~e~t on ~ater
Quality). Pelagic fishes in the water column could potentially be affected by the mcreased turb1d1ty proJected
as a result of dredging and disposal operations. Fishes may suffer both lethal and sublethal effects from
increased turbidity (Stem and Stickle, 1978), although they are most likely to avoid bight~ turbid areas and thus,
avoid directly-related ill effects. A study by Sherk et al. (1974), as cited by Stem and Sttckle, 1978) found that
fish were apparently more sensitive to suspended solids than were any of the inver.tebrates tested. A n~ber
of studies of fishes in estuarine areas where dredging was taking place have found no Ill effects (Stern and Stickle,
1978, citing: Ingle, 1952; Ingle et al., 195~; Ritchie, 1970; ~tickney, 19?2; and Flemer e~ al., 1968), a~t~ough fish
in more enclosed areas can suffer mortality through cloggmg of the gills (Stem and Stickle, 1978, Citing: Ingle
et al., 1955; plus numerous freshwater studies). Thus, fish may suffer some displacement duet~ turbidity, or alter
normal migration movements (e.g., salmon) but the effects are not expected to be great. Juvenile fishes are more
sensitive to turbidity (Stem and Stickle, 1978) and, depending on their state of development and ability to avoid
the highly turbid areas, could suffer some mortality. Larval fish in the plankton may be negatively affected by
turbidity through abrasion, reduction of feeding activity and effects from reduced energy intake. Mortality of
some of these fishes is possible, but identifiable effects on recruitment would be difficult to discern given the high
natural mortality of larvae and the unpredictability of recruitment for pelagic fishes from year to year. The most
likely effect on fishes from turbidity associated with dredging is MINOR.
c.
Effect of Entrainment: During the processing of sediments, large volumes of
seawater (quantitatively described in Sec. IIA2.d) will be used; for the single dredge projected in the base case,
the total volume of water used per season is estimated to be 4.78 to 5.74 billion gallons. The seasonal estimates
of volume are the most useful for assessing potential effects, due to the seasonal nature of dredging, the short
life spans of many planktonic organisms, the seasonal abundance of particular life-history phases in the water
column, and the spatial transiency of organisms.
Larval and juvenile fish in the water column are more likely to be affected by entrainment than are adult fish.
Adult fish are expected to avoid the area, possibly because of noise or turbidity. Although some of the small
fish in the water may survive their trip through the processing apparatus, many of the entrained organisms will
probably die or be injured and then be more susceptible to predation. Larval or young juvenile stages of fishes
may occur in clumped distributions (rendering whole cohorts more susceptible to effects) and may represent the
year's reproductive output of a group of adults. The dredge operates in the open-water season when many larval
forms are in the water column. Our lack of knowledge about the distribution and abundance of larvae and
juveniles in the plankton m~es it difficult to assess risk to populations. Since mortality of planktonic larval forms
is often very great under natural conditions, death due to entrainment may not significantly affect populations.
In general, because of the broad distributions of adults giving rise to pelagic larvae, entrainment should affect
only some portion of the larval output of a species in the area. For the above-mentioned reasons, the effect of
entrainment on fishes is expected to be MINOR.
d.
Effect of Trace Metals: Fish· may be exposed to trace metals during the process
of dredging and disposal of dredge spoils and from continued release of metals with time. Details of the
processes involved and concentrations found in the Bima dredging operation in State waters and during other
studies in Norton Sound can be found in Section IV.B.2.b (Effect on Water Quality); Rusanowski, Gardner,
and Jewett (1987, 1988); Jewett, Gardner, and Athey (1989); and Jewett et al. (1990).
During the process of offshore mining, trace-metal concentrations in the water column may be increased (1)
through the release of metals dissolved in interstitial waters, (2) by washing metals off of dredged tailings, (3)
through the resuspension of particulate trace metals, and (4) by exposing previously buried placer deposits with
high-metal content to the water column.
Metals of interest in the sale area include arsenic, mercury, lead, copper, nickel, chromium, zinc and cadmium.
Based on concentrations observed in the water column, or other concerns, the following metals will be discussed:
arsenic, mercury, lead, copper, and nickel. Of particular concern are copper, because of the elevated
concentrations associated with Bima dredging activities, and arsenic and mercury, which could biomagnify through
the food web (Mance, 1987; Eisler, 1987).
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(1)
Arsenic: Marine fiShes have suffered lethal effects from concentrations of
arsenic ranging !rom 3,800 ppb to 28,500 ppb. No effects were observed for pink salmon exposed to 2,500 ppb
for 10 days, while exposure to 3,800 ppb for 10 days led to the deaths of 54 percent of the individuals and
exposure to 7,200 ppb for 7 days resulted in the death of all the salmon.
'
T_he. degree o.f t?xic and oth~r effects of arseni~ compounds to aquatic organisms can be affected by numerous
btotic and abtotic factors (EISler, 1988). These mclude water temperature, pH, eH, organic content, suspended
solids, presence of other substances (including other trace metals), duration of exposure, etc. Inorganic arsenic
compounds are generally more toxic than organic compounds, and trivalent species are usually more toxic than
pentavalent species. A preferred detoxification mechanism for absorbed inorganic arsenicals is by biomethylation.
Methylated arsenicals generally clear from tissues within a few days. Early life stages are the most sensitive, and
even among closely related species there may be large interspecies differences (Eisler, 1988).
Arsenic is bioconcentrated by organisms, but opinion as to whether it biomagnifies is mixed. Eisler (1988)
states that arsenic is not biomagnified in food chains (citing: Woolson, 1975; NAS, 1977; NRCC, 1978; Hallacher
et al., 1985; Hood, 1985). On the other hand, Mance (1987) cites two instances where arsenic concentration
increased as one moved up the food chain. He also cites Forstner and Wittman as concluding that arsenic and
mercury were most likely to demonstrate biomagnification because of their high affinity for organic substances.
Arsenic levels measured 100 m downcurrent of the Bima dredge operating in State waters are elevated an
average of 11.0 ppb over upcurrent concentrations, and the highest downcurrent concentration equals 23.2 ppb
(see Table IV-8). These values do not exceed either the EPA chronic or acute criteria. The analysis of water
quality (Sec.IV.B.2) projects an occasional exceedence of the chronic arsenic criterion within 3 km. The
measured values suggest that arsenic would have little to no apparent effect on fishes. Thus, the most likely
effect on fishes from the release of arsenic by such dredging activities is NEGLIGIBLE.
The EPA (USEPA, 1990a) has recently developed new NPDES permit restrictions for future Bima mining
activities (see Sec. IV.B.2, Effect on Water Quality). These more restrictive effluent limitations should, among
other things, reduce the level of total-recoverable metal discharges. Thus, arsenic levels would be expected to
be lower under the new permit. Since effects at the higher concentrations were already judged to be
NEGLIGmLE, there is no expected change in level of effect under the new permit.
The most likely effect on fishes from the release of arsenic by dredging activities is NEGLIGIBLE.
(2)
Mercurv: Mercury can occur in several forms, the most toxic of which is
methylmercury (USEPA, 1986a). Greater attention has been paid to methylmercury rather than inorganic
mercury in part because the intestinal absorption of methylmercury approaches 100 percent, whereas inorganic
mercury absorption is only a few percent of the ingested dose (Scheuhammer, 1987, citing Berglund and Berlin,
1969). Inorganic mercury may be converted to the more toxic methylmercury by bacteria in the environment
(Jensen and Jemelov, 1969; and Rowland, Davies, and Grasso, 1977, citing Matsumura et al., 1972) or possibly
by bacteria living in the digestive systems of animals (as occurs in rats; Rowland, Davies, and Grasso, 1977).
Conversion of inorganic mercury to methylmercury may occur within hours (bacteria in rat digestive system:
Rowland, Davies, and Grasso, 1977) or a few days (Jensen and Jernelov, 1969). Depuration of mercury may also
occur. Methylmercury also has been demonstrated to bioaccumulate in food webs (Gardner et al., 1978; Swartz
and Lee, 1980, citing Young and Mearns, 1979).
·
Mercury contamination may persist for years. Mercury or cinnabar (mercuric sulfide) tailings released during
mining activities at a freshwater lake in Canada were still an important source of contamination 25 years later
(Fimreite et al., 1971). Information from Sweden suggests that mercury contamination may last for 10 to 100
years unless the mercury is made biologically inactive, which given current technology, is not likely (Lofroth, 1969,
as cited by Fimreite et al., 1971).
Mercury or related compounds can affect species, as well as individuals within a species, differentially (Fimreite
et al., 1971; and Hannerz, 1967). Also, different tissues or organs can be affected. Acute toxic levels cause death
of the organism, but a variety of potentially sublethal effects can also occur. Sublethal effects of mercury can
include effects on growth, reproduction, and physiology. Viarengo (1985) has reviewed the biochemical responses
of aquatic organisms to zinc, cadmium, copper, mercury, and silver. These effects include reductions in the rate
of protein synthesis, and effects on ATP synthesis, etc. Acute toxic values of mercuric chloride to marine
organisms (29 genera, including annelids, mollusks, crustaceans, echinoderms, and fishes) can range from 3.5 ppb
for a mysid to 1,678 ppb for the winter flounder (USEPA, 1986a). Acute toxicity to mercury (II) occurs at lower
concentrations for mollusks than for fishes, i.e., the fish are more resistant to effects.
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Mercury in the forms of mercuric chloride (which ~ccurs in Norton ~ound. waters), ethyl ~~rcury p~osphate~
and phenyl mercury acetate is toxic to fishes at relatively low levels (Fm~trette et ~., 1971,.atmg ~~etius, 1960,
and Amend, y asatake, and Morgan, 1969), but the muscle concentrations assoaated ~th to:xtaty were n?t
reported by the investigators. Fish exposed to methylmercury have suffered degeneration of ~erve ~lls m
different parts of the brain (Fimreite et al., 1971, citing Kurland et al., 1960), and severe damage to. liver, ki.dneys,
and gills (Fimreite et al., 1971, citing Miettinen et al., 1969). ~xposure of fish to mercunc chlo~de or
methylmercury has been observed to cause flaring ?f ~e gill covers, mcreased fr~que?cy and fo~ce of r~sptr~tory
movements, loss of equilibrium, sluggishness, emaaation, abnormal movements, unpaued behaviOr, bram lestons,
cataracts diminished response to changes in light intensity, loss of appetite, and inability to catch prey
{Armstr~ng, 1979, citing: Wobeser, 1975; Takeuchi, 1960; Scherer et al., 1975; and Matida et al., 1971). Severely
poisoned or dead fish Qlemibarbus spp.) in Japan had tissue concentrations of more than 20 ppm of mercury.
Methylmercury, as mentioned earlier, has been demonstrate~ to bioacc~ulate in food webs. Mercury may enter
organisms via their food, or through contact with contammated sediments or water (e.g., transport through
membranes). Fujiki (1980a) examined the mode of entry of methylmercury into a m~e fish species, whether
via dissolved methylmercury in seawater, via food containing methylmercury, or from contaminated bottom
sediments. He found that the greatest accumulation of methylmercury by red sea breams (Chrysophrys maior)
came from methylmercury dissolved in seawater. FISh also accumulated methylmercury--but a lesser
amount--from the food chain, and did not readily accumulate mercury from suspended solids and bottom
sediments in these lab experiments. Gardner et al. (1978), in an examination of methylmercury in a salt marsh
ecosystem contaminated by inorganic mercury, found that methylmercury levels were low in sediments and plants
but accounted for most of the mercury found in tissues of higher-trophic-level organisms. Methylmercury became
concentrated in tissues of higher-trophic-level organisms and was rather clearly related to diet. The form of
metal consumed (e.g., mercury vs. methylmercury) was important to the accumulation by animals, since primarily
herbivorous animals (the cotton rat and the fish, Brevoortia t;yrannus) had lower concentrations of mercury than
their predaceous counterparts. Results similar to this have been reported for different trophic levels of
freshwater fishes (Gardner et al., 1978, citing Bainbridge et al., 1974), marine fishes (Fimreite et al., 1971) and
marine food webs (Young and Mearns, 1979, as cited by Swartz and Lee, 1980).
Even though methylmercury is usually only a small percentage (less than 0.01) of total mercury in sediments
{Andren and Harriss, 1973, as cited by Gardner et al., 1978), and is rarely found in natural waters (Chau and
Saitoh, 1973, as cited by Gardner et al., 1978), it can accumulate in organisms and become concentrated in
higher-trophic-level organisms. Methylmercury is the primary form of mercury found in tissues of fishes
(Gardner et al., 1978, citing Zitko et al., 1971; Kamps et al., 1972; and Gardner et al., 1975. The differential
concentration of methylmercury versus inorganic mercury may be due to its much greater absorption in the
intestines of animals. Scheuhammer (1987) reports that adult mammals absorb only about 1 to 3 percent of
orally-ingested inorganic mercury, while absorption of methylmercury is close to 100 percent. A similar
relationship has been demonstrated for marine fish and their prey. Pentreath (1976a,b) has found, in examining
the transfer of radio-labelled mercury from polychaetes ~ diversicolor) to their predators, that thomback
rays and plaice retained a much larger proportion (about 90%) of organic mercury than inorganic mercury Oess
than 15%).
Biomagnification of mercury, especially the more toxic and readily absorbed methylmercury (Scheuhammer,
1987) has important and potentially serious implications for food webs, most notably for the higher-trophic-level
organisms, including humans. The regular consumption of contaminated fish and shellfish by humans can pose
severe health risks (Fujiki, 1980b), with the daily consumption of fiSh containing 5 to 6 ppm of mercury posing
a lethal threat to humans (Birke et al., 1967, as cited by Fimreite et al., 1971).
The EPA (1986a) states that the best available data regarding long-term exposure of ftsh to mercury indicated
that concentrations greater than 0.23 ppb caused statistically significant effects on the fathead minnow, and led
the whole-body mercury concentration to exceed 1.0 ppm. Reproduction in fathead minnows was completely
inhibited upon exposure to 0.12 ppb methylmercury for 3 months (Birge et al., 1979, citing Mount, 1974). Uptake
of contaminated food might lead to a further increase in mercury concentration in the fiSh. The USEPA (1986a)
also stated that other fish species such as rainbow trout and coho salmon might suffer chronic effects and
accumulate high residues of mercury about the same as the fathead minnow. Adult fish may incur effects from
absorption of dissolved mercury from the water column (Windom and Kendall, 1979, citing Pentreath 1976a,b,c)
as well as from eating prey containing mercury. Uptake qf mercury can be quite fast; up to 90 percent of the
mercury taken up on the gills of anadromous fishes becomes bound to erythrocytes (red blood cells) within 40
minutes (Eisler, 1981, citing: Olson et al., 1973, and Olson and Fromm, 1973). Eggs and larvae of fishes may
also take up and accumulate mercury from surrounding waters. Pentreath (1976a) found that eggs of the flatfiSh,
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Pleuronectes platessa, con~ntrated environmental mercury levels by a factor of 465 in 12 days, and larvae
demonstrated a concentration factor of 2,000 after 8 days. Adult fish of the same species also bioaccumulated
mercury, primarily in muscle tissue, and ~bowed concentration factors of 600 after 64 days. Thus, longer-term
exposure to elevated mercury concentrations could lead to effects on fish, and presumably other organisms as
well.
Mercury concentrations measured downcurrent of the Bima using state-of-the-art methodology show an average
increase of 0.0004. ppb, with the highest downcurrent concentration reading 0.0014 ppb (Table IV-7). These
numbers are cons1derably less than other measurements that have been made (see discussion in Sec. IV.B.2).
These new, low numbers are below the EPA chronic criterion of 0.025 ppb, and, based on the setting of that
standard plus the literature reviewed above, suggest that this amount of elevation of mercury should pose little
threat to fishes.
In monitoring studies conducted in association with the Bima dredging operations in State waters, analyses of
trace-metal concentrations in a variety of invertebrates (with emphasis on red king crab) and fishes were made
(Rusanowski, Gardner, and Jewett, 1987, 1988; and Jewett, Gardner, and Athey, 1989).
Mercury levels in fishes (Rusanowski, Gardner, and Jewett, 1987, 1988) were below the FDA action levels for
fish and shellfish, but often very few tissue samples were analyzed (only 1 to 3 per location; Table 3.3-10,
Rusanowski, Gardner, and Jewett, 1988). Several samples in 1986 had tissue-mercury values greater than 1.5
times background-sediment values, indicating potential bioaccumulation effects according to Rusanowski,
Gardner, and Jewett, 1987. These included least cisco liver samples (mean of nine values equalled 0.12 ppm,
and one value equalled 0.24 ppm). Other mercury-tissue values for invertebrates and fishes in 1986 ranged
from .004 ppm to .100 ppm (Rusanowski, Gardner, and Jewett, 1987). There should be emphasis put on looking
at the ranges of values, in addition to the mean and median values. High values (termed in the report "aberrant"
values) may be extremely meaningful as an indication of the levels of concentration that can be present.
Although most tissue samples analyzed to date have been below FDA action levels, there is still potential for
accumulation of mercury in marine organisms. Populations of fishes are not threatened by the increased release
of mercury, but contamination of these individuals could affect higher-order consumers, especially birds, marine
mammals, and humans.
Based on the latest measurements of mercury released by dredging activities in State waters (average increase
of 0.0004 ppb; Table IV-8) and reviews of potential effects, the effect of such a mercury release on fishes would
be expected to be NEGLIGmLE.
The EPA (USEPA, 1990a) has recently developed new NPDES permit restrictions for future Bima mining
activities (see Sec. IV.B.2, Effect on Water Quality). These more restrictive effluent limitations should, among
other things, reduce the level of total-recoverable metal discharges. Thus, mercury levels would be expected to
be lower under the new permit. Since effects at the higher concentrations were already judged to be
NEGLIGmLE, there is no expected change in level of effect under the new permit.
The most likely effect on fishes from the release of mercury by dredging activities is NEGLIGffiLE.
(3)
Lead: Lead concentrations downcurrent of the Bima are an average of 6.7
ppb higher than ambient concentrations, and the highest downcurrent concentration was 13.3 ppb. One of the
three samples exceeded the EPA chronic criterion of 5.6 ppb (Table IV-8). Comparisons of filtered and
unfiltered samples indicate that almost all of the lead released during dredging is in the particulate rather than
in the dissolved phase (Sec. IV.B.2). According to Wong et al. (1978), as cited by Eisler (1988), only soluble
waterborne lead is toxic to aquatic biota, and free cationic forms are more toxic than complexed forms.
Acute toxicity tests for 2 marine fishes produced a range of lethal values from 315 ppb lead for the mummichog
(Fundulus heteroclitu!i) to a high of 300,000 ppb for the plaice (Pleuronectes platessa; Eisler, 1988). Toxicity
experiments with the plaice revealed the greatly differing toxicity of various lead compounds. In LC50 tests
conducted over 96 hours, lethal concentrations of lead ranged from 50 ppb tetramethyl lead to 300,000 ppb
dimethyl lead. Divalent lead had an L<;0 concentration of 180,000 ppb (Eisler, 1988). Very few of the toxicity
tests conducted with lead have used concentrations as low as those measured near the Bima dredging operation.
In Eisler's review (1988), tests with only a few organisms used concentrations of lead less than 20 ppb.
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No significant biomagnification of lead in aquatic food chains is thought to occur (Eisler, 1988, citing: }3oggess,
1977; Rolfe and Reinbold, 1977; Branica and Konra~ 1980; J?emayo et al., 19~2; and Flegal,_ 1985), smce lead
concentrations are usually highest in algae and benthic orgamsms, and lowest m upper trophtc level predators.
Withbi a species, younger, more immature organisms are more susceptible to adverse effects from lead exposure.
The increase in lead levels associated with the dredging activities of the Bima can represent a low-level threat
to marine organisms. The exceedence, at least periodically, of the EPA chronic criterion su~ests that sublethal
effects to marine organisms are likely. Acute effects are not likely. Therefore, the effect of mcreased lead levels
on fishes from such dredging activities is expected to be NEGLIGmLE.
The EPA (USEPA, 1990a) has recently developed new NPDES permit restrictions for future Bima mining
activities (see Sec. IV.B.2, Effect on Water Quality). These more restrictive effluent limitations should, among
other things, reduce the level of total-recoverable metal discharges. Thus, lead levels would be expected to be
lower under the new permit. Since effects at the higher concentrations were already judged to be NEGLIGIBLE,
there is no expected change in level of effect under the new permit.
The most likely effect on fishes from the release of lead by dredging activities is NEGLIGIBLE.
·
(4)
Copper: Copper concentrations downcurrent of the Bima have been
measured to increase by an average of 33 ppb over ambient levels. The highest downcurrent concentration was
51.3 ppb (Table IV-8). Comparisons of filtered and unfiltered samples indicate that almost all of the copper
released during dredging is in the particulate rather than the dissolved phase (Sec. IV.B.2).· All the values
measured downcurrent exceed the EPA acute criterion (2.~ ppb) for copper. Thus, elevated copper levels pose
the greatest direct risk to sensitive marine organisms of any of the trace metals measured.
Acute values of copper for fishes range from 23 to 10,200 ppb (Hodson et al., 1979). Adverse sublethal effects
to fishes occurred at concentrations up to the lethalleve~ and thresholds of effects were observed below 160 ppb
(Hodson et al., 1979). Behavior and growth of salmonids represented the most sensitive parameters tested.
Exposure levels below 25 ppb are not acutely toxic to most common species of fishes and the no-effect level
for copper appears to range from 5 to 15 ppb (Birge and Black, 1979). Copper will readily complex with organic
compounds, and complexed or precipitated copper is less toxic to organisms (Birge and Black, 1979; Hodson et
al., 1979). In static-renewal laboratory tests, copper was more toxic to ftsh eggs and embryos than to larvae or
early fry (Birge and Black, 1979).
.
.
Juvenile Atlantic salmon (Salmo salar) did not die when exposed to 28 ppb of copper for 168 hours (7 days),
but did show an avoidance response to 4 ppb (Birge and Black, 1979). Migrations of coho salmon also could
be affected by exposures to 5 to 20 ppb copper for 144 hours (6 days) or greater (Hodson et al., 1979).
Fertilization of herring eggs can be substantially affected by exposure to 30 ppb copper, but an exposure
concentration of 1,000 ppb was necessary to cause high mortality of newly hatched larvae (Birge and Black,
1979, citing Blaxter, 1977). Low survival and premature hatching of herring eggs at exposure to concentrations
above 10 ppb was observed by Steele et al. (1973; cited by Birge and Black, 1979). Blaxter (1977) saw no
reduction in the hatchability of herring eggs exposed to 30 ppb copper, but about 70 percent of the early larvae
were deformed (cited by Birge and Black, 1979).
The elevated copper levels associated with dredging by the Bima are likely to lead to the deaths of some marine
organisms within the area affected by the discharge plume. In addition, a variety of sublethal effects are possible.
Therefore, the most likely effect of increased copper concentrations on marine ftshes from such dredging
activities is MINOR if dredging activities are unmitigated. If, as specified by Stipulation 1, dredging activities
are modified or stopped by the RS /FO in response to elevated copper levels, then some deaths would still be
likely to occur (a MINOR effect) even though the extent of effect would be reduced.
The EPA (USEPA, 1990a) has recently developed new NPDES permit restrictions for future Bima mining
activities (see Sec. IV.B.2, Effect on Water Quality). The more restrictive limitation on copper discharge, 52.2
ppb total-recoverable copper in the emuent, would reduce the likelihood that the copper criterion would be
exceeded at the edge of the mixing zone. Thus, the effect of copper discharges on fishes would become

NEGUGIBLE.
(5)
Nickel: Nickel concentrations downcurrent of the Bima have been measured
to increase by an average of 35 ppb, which exceeds the EPA chronic criterion for nickel (8.3 ppb; see Table IVIV-B-43

8). Only three dates were sampled by the MMS contractor and the highest concentration sampled at the edge
of the mixing zone was 68.0 ppb. Comparisons of filtered and unfiltered samples indicate that almost all of the
nickel released during dredging is in the particulate rather than in the dissolved phase (Sec. IV.B.2).
In laboratory studies of toxicity, the acute values of nickel for marine fishes ranged from 7,960 ppb for the
Atlantic silverside (Menidia menidia) to 350,000 ppb for the mummichog (Fundulus heteroclitus), although it
must be noted that these are the only values for marine fishes reported by the EPA (1980). No chronic toxicity
tests were reported for fishes (USEPA, 1980).
Even though the data for nickel concentrations near the Bima dredging operation indicate that the EPA chronic
criterion is being exceeded, the results of the laboratory tests discussed by the EPA only show effects at levels
higher than those observed near the Bima. In addition, since the nickel released in association with dredging
is primarily particulate, lesser effects on fishes are anticipated. Therefore, it is most likely that effects on fishes
from elevated nickel concentrations associated with such dredging activities would be NEGLIGIBLE.
The EPA (USEPA, 1990a) has recently developed new NPDES permit restrictions for future Bima mining
activities (see Sec. IV.B.2, Effect on Water Quality). These more restrictive effiuent limitations should, among
other things, reduce the level of total-recoverable metal discharges. Thus, nickel levels would be expected to be
lower under the new permit. Since effects at the higher concentrations were already judged to be NEGLIGIBLE,
there is no expected change in level of effect under the new permit.
The most likely effect on fishes from the release of nickel by dredging activities is NEGLIGIBLE.
In summary, exposure to trace metals in the sale area may cause some sublethal effects on fishes. Sublethal
effects on reproduction and productivity are possible, and developing eggs and larvae might be affected in
localized areas and/or over a short time period. The effect of trace metals on fiShes is expected to be
NEGUGmLE.
e.
Effect of Noise and Disturbance: Seismic surveys conducted during exploration
and for prospect assessment during production will generate frequencies varying from several hundred cycles
per second to several thousand cycles per second. These energies are less than those generated by airguns,
which are typicru,.y used in petroleum exploration. See Section IIA.2.c. for details of the extent, timing, and
type of surveys to be done.
The effects of seismic surveys used for petroleum exploration have been discussed in the Proposed Beaufort
Sea Oil and Gas Lease Sale 97 FEIS (USDOI, MMS, 1987) and this information is incorporated by reference.
The use of airguns_was expected to have MINOR effects on fishes due to the mortality of fiSh eggs very close
(less than 5 m) to the energy source (Kostyuchenko, 1973). Effects of seismic exploration associated with the
dredging scenario should have a lesser effect. Thus, effects on fishes should not exceed MINOR.
f.
Effect of a Fuel Spill: Offshore-dredging activities are attended by the risk of a
fuel spill. A dredge the size of the "Bima carries about 6,000 bbl of diesel fuel. Although smaller spills are
more likely during refueling, a spill of up to 6,000 bbl also is possible. For the purpose of analysis, a spill of
3,500 bbl is assumed. This amount is equivalent to the average, onboard fuel load of a Bima-sized dredge.
Diesel fuel lacks both the lightest and heaviest fractions of petroleum components, and will initially evaporate
more slowly than crude oil. Eventually, however, more will evaporate (see Sec. IV.B.2). The effects of oil spills
have been evaluated in the Sale 100 FEIS (USDOI, MMS, 1985a) and MINOR effects on fishes from offshore
spills were anticipated. A large spill would be most likely to occur during fall storms (see Table IV-10 for details
of the area and weathering of such a spill), which could result in the grounding of a dredge and the spilling of
some or all of its stored fuel. The probability of an offshore spill versus one occurring in nearshore areas is not
known, but for the sake of analysis, since some fiShes in nearshore waters are more vulnerable, a spill in
nearshore waters will be assumed.

If a fuel spill occurred during a storm, the fuel slick would be expected to be dissipated by the ftfth day (Table
IV-10). The 4 to 5 days of its existence could allow time for some diesel fuel to be dispersed onto the beach
bordering Safety Sound or over the sand barrier and into the Sound (with storm waves). If fuel did contact this
region, it would be expected to cause more problems than crude oil would. Some fiShes could be affected, with
eggs, larvae, and juveniles more susceptible, but it is most likely that only a portion of Safety Sound and its
inhabitants would be affected. This could result in a MODERATE effect on fiShes if spawning individuals, eggs,
larvae or smolts of salmon were contacted.
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The widespread distributions of fish species in the Norton Sound area generally make them less vulnerable to
effects from spilled oil. However, when salmon, capelin and herring are gathering to spawn or are spawning
in coastal areas, they are more vulnerable to effects of a fuel spill. Eggs and developing larvae of herring and
capelin are especially wlnerable since they are more sensitive to oil and are found in the intertidal and shallow
subtidal adjacent to land. In coastal regions near the sale area there is spawning by capelin, as well as the
gathering of salmon returning to spawn, and later, smolts leaving rivers. Thus, a fuel spill that occurred and
contacted the nearshore region in the open-water season during times when spawning fish, eggs, larvae, or smolts
were present, is likely to result in a MODERATE effect to fishes since multiple year classes could be affected
or effects on a single year class could be felt for more than one generation.
SUMMARY: Offshore dredging and spoils discharge have the potential to affect fishes via the effects of habitat
alteration, including turbidity; entrainment of organisms; exposure to trace metals; noise and disturbance; and
a fuel spill. The highest-order effect is likely to come from a fuel spill that contacted fish in nearshore waters.
A MODERATE effect is likely if the fuel contacted spawning herring or capelin, their developing eggs and larvae
in nearshore waters, adult salmon congregating in the nearshore prior to spawning, and outmigrating salmon
smolts. MINOR effects on fishes are expected from habitat alteration, turbidity, entrainment, and noise and
disturbance. A NEGLIGmLE effect is expected from exposure to trace metals.
CONCLUSION <Effect on Fishes): The effect of the proposal on fishes is likely to be MODERATE for the
base case.
CUMULATIVE EFFECfS: Effects on fishes in the Norton Sound area may derive from past, present, and
reasonably forseeable future actions such as: Federal offshore mining (this proposal), State offshore mining,
past and future Federal OCS oil and gas lease sales in Norton Sound, onshore mining projects in the Norton
Sound area, harbor dredging, and fishing activities, both commercial and subsistence. The scope of these
activities has been described in greater detail in Section IVA.2 (Major Projects Considered in Cumulative-Effects
Assessment) and are presented in condensed form in Table IV-2a. Although some of these activities (State
offshore mining, harbor dredging, onshore mining, and fishing) have reached the development stage, the
probability of other similar activities reaching the development stage is not known.
Effect of Offshore Mining and Harbor Dredging: Offshore-mining effects to fishes may come from both Federal
(this proposal) and State offshore-leasing activities. Of most concern are habitat alteration, a fuel spill, and
absorption and possible bioaccumulation of mercury. Habitat alteration includes not only the physical effects
to the benthic environment from dredging, but effects on prey, and other changes in the interactions of organisms
with each other and with the environment. Under the scenario for the proposed Federal offshore mining (see
Sec. IIA.2), 1,300 acres of the benthos will be dredged over the life of the lease. In State waters, assuming a
20-year activity period for a lease and the number of acres dredged per season given in Table IV-2a (300 acres
total by 3 dredges), a total of 6,000 acres is likely to be dredged. Other potential mining activities could increase
the area affected, but the probable extent of these activities is not known. The actual area affected by dredging
is going to be much larger than the 7,300 acres that may be dredged in the cumulative case, since settling
particulates from the turbidity plume, and possibly from eroding tailings, will affect a larger area. In the base
case under the proposal, increased sedimentation resulting from dredging activities was estimated to cover an
area perhaps one-half the size of the sale area (Sec. IV.B.2.a). The potential effects of such sedimentation have
not been assessed in the current offshore-mining operation. As described in Section IV .B.4.a, habitat alteration
from proposed Federal offshore-mining activities is likely to have a MINOR effect on fishes. The additive effects
of other offshore-mining activities increase the likelihood of a MODERATE effect on fishes; however, a MINOR
effect is viewed as being most probable.
In the cumulative case, it is possible that several dredges could operate at once, and that dredges could move
into and operate in shallow nearshore waters. Habitat alteration is less a concern from very nearshore-operating
dredges than is the possibility of a fuel-oil spill contacting the nearshore environment. An offshore fuel-oil spill
is most likely to have a MINOR effect on fishes, but a spill from a dredge in nearshore waters is likely to have
a MODERATE effect on fiShes, due to possible effects on spawning capelin or herring, their developing eggs
and larvae in nearshore waters, adult salmon congregating in the nearshore prior to spawning, and outmigrating
salmon smolts.
In addition to effects on habitat, dredging activities may increase the levels of trace metals in the water column,
surficial sediments, and in organisms. Of particular roncern are the high concentrations of copper associated
with the Bima dredging activities, and the potential biomagnification of mercury and arsenic through the food
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web (see Sec. IV.B.3.d and IV.B.4.d, Effect of Trace Metals). Data from current offshore-dredging activities i_n
State waters suggest that mercury concentrations in the water column are elevated, but state-of-the-art analysiS
from a Federal study suggests that that is not the case (see Sec. IV.B.2). Th~se latter data do suggest that water
concentrations of nickel, lead, and copper can exceed Federal water-qualtty standards. The EPA (USEPA,
1990a) has recently developed new NPDES permit restrictions for future Bima mining activities (see Sec. IV.B.2,
Effect on Water Quality). These more restrictive effluent limitations should, among other things, reduce the level
of total-recoverable metal discharges, leading to an expected NEGLIGIBLE effect on fishes. The addition of
other offshore-dredging operations to the current operation in State waters could lead to areas being exposed
to elevated trace-metal levels. This could increase the probability of lethal, sublethal, and biomagnification
effects. Wide-ranging foragers, most notably higher-trophic-level organisms (see appropriate sections for effects
on birds, marine mammals, endangered species, and humans) are those most likely to biomagnify trace metals.
Roving fishes are also more likely to accumulate mercury and arsenic in their tissues under the cumulative case.
Harbor dredging in the mouth of the Snake River, next to Nome, may affect demersal eggs and the timing of
fish movements into and out of the river but is not expected to affect fishes to a large degree. However, the
dredging and dumping each year of 13,000 yd3 of sediments (Table IV-2a) likely to be contaminated from
previous gold-processing activities could result in the release of additional mercury into the environment. The
State Department of Fish and Game has imposed a timing restriction on dredging in the Snake River to protect
outmigrating salmon fry (Bielawski, written comm., July 10, 1989). Under the cumulative case, the effect of
trace metals on fishes is likely to be MINOR, rather than the NEGLIGIBLE effect expected for the proposal.
Overall, offshore mining activities under the proposal were considered likely to have a MODERATE effect on
fishes; and the same level of effect is expected under the cumulative case.
Effects of Onshore Mining: Onshore-mining activities, as detailed in Section IVA.2.b and Table IV-2a, may
have effects on fishes by increasing the concentration of mercury in the marine environment. Onshore
placer-gold mining (in the Nome area) has resulted in the discharge of a considerable amount of mercury into
streams, onto the ground around dredges, and around gold-processing houses. Water runoff via streams and
from coastal land may carry dissolved mercury and contaminated sediments into the marine environment.
Although much of the mercury coming into the marine environment may be in the metallic or inorganic forms,
it may be converted to more toxic and absorbable forms (e.g., methylmercury) by organisms in the marine
environment (see preceding discussion in Sec. IV.B.3.d). It is not possible to say how much of the mercury in
offshore sediments originated from terrestrial runoff, but the addition of mercury from terrestrial environs is not
expected to increase the level of effect of trace metals on fishes above that likely for the proposal, MINOR.
Effect of Federal OCS Oil and Gas Activities: Oil spills are more likely to cause widespread negative effects
to fishes than are other activities or events associated with exploration, development, and production of oil and
gas resources in Norton Sound. At present, the only forseeable effects could come from actions associated with
future Norton Sound oil and gas lease sales. If an oil spill were to occur, the most likely effect on fishes would
be MINOR. However, a spill that contacted fish in nearshore waters could have a MODERATE effect on fiSh
if it affected spawning herring or capelin, their developing eggs and larvae in nearshore waters, adult salmon
congregating in the nearshore prior to spawning, and outmigrating salmon smolts.
Effects of Fishing: The largest effects on exploited fish stocks (e.g., salmon and herring) are probably derived
from fishing activities, both commercial and subsistence. Commercial and subsistence harvests are managed by
the Alaska Department of Fish and Game (ADF&G). Information on the fisheries is contained in Sections
III.C.2 and IV.B.9. At present, the ADF&G is enacting s.ubsistence closures on salmon in the Nome area, in
particular, the Nome River. According to Charles Lean (Lean, 1990, oral comm.), there are tremendous
problems with stocks in the Nome River, due primarily to effects of subsistence fiShing. Chum salmon
escapement goals have not been met for 4 years. This situation, where recruitment is not returning the
population to its former level and shows no indication of such a return, signifies a MAJOR effect on salmon.
Strong measures such as closures or enhancement may be necessary for rebuilding the population(s).
SUMMARY: The greatest effect on fishes in the cumulative case comes from fishing activities, primarily the
subsistence take of salmon in the Nome River. This effect is MAJOR. Other concerns for fishes are alteration
of the habitat by offshore-dredging activities, a possible fuel spill, and effects of trace metals. Habitat alteration
is likely to lead to a MINOR effect on fiShes. The release and resuspension of trace metals as a result of
dredging also could have a MINOR effect on fishes. Biomagnification of mercury and arsenic through the food
web also may affect higher-trophic-level organisms, including birds, marine mammals, endangered species, and
humans. Activities related to Federal offshore oil and gas activities are expected to have a MINOR effect on
fishes, although an oil spill contacting spawning fiShes or developing eggs and larvae in nearshore waters could
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have a MODERATE effect. A fuel spill from dredging activities is more likely than an oil spill from offshore
oil activities, and it is more likely to occur in nearshore waters and have a MODERATE effect on fishes.
Conclusion: Under the cumulative-case scenario, fishes ~e likely to experience a MAJOR effect.
Cumulative Effects on Migratory Species--Fishes: Two fish groups whose migrations take them outside of the
Norton Sound area will be considered here under cumulative effects. These two groupings are salmon (five
species) and Pacific herring. Descriptive material on the life histories of these two groups is presented in Section
m.B.2.b. The effects described above under cumulative effects apply, as appropriate, to the following migratory
species. Because of the added geographic range of migratory species, they are subject to the following additional
effects.
a.
Salmon: As .described in Section ill.B.2.b, all five species of North American
Pacific salmon occur in the Norton Basin area. The patterns of movements of all these species are thought to
be wide-ranging, occurring mostly in the Bering Sea. Chum, coho, and pink salmon from Norton Sound streams
are thought to rarely make it past the Aleutians or the Alaska Peninsula in their migrations (Lean, 1989, oral
comm.). There may be some exchange of salmon between Norton Sound and Hope Basin to the north, but
salmon from Norton Sound are thought to move primarily to the south. Salmon stocks originating from the
Yukon River may also pass the Nome area.
Activities_ that could affect Norton Sound stocks of migrating salmon include: the proposed OCS Mining
Program Norton Sound Lease Sale analyzed in this document; mining activities in State waters of Norton Sound;
proposed and existing Federal OCS activities in the Norton, Navarin, St. George, and North Aleutian Basins; and
commercial and subsistence-fishing activities.
The largest effects on salmon stocks in the Norton Sound area are probably derived from fishing activities, both
commercial and subsistence. At present, the ADF&G is enacting subsistence closures on salmon in the Nome
area, in particular, the Nome River. According to Charles Lean (Lean, 1990, oral comm.), there are tremendous
problems with stocks in the Nome River due primarily to effects of subsistence fishing. Escapement goals for
chum salmon have not been met for 4 years. This situation represents a MAJOR effect on salmon, since
recruitment is not returning the population to its former level and shows no indication of such a return. Strong
measures such as closures or enhancement may be necessary for rebuilding the population(s).
Commercial fishing activities also have effects on salmon populations. Commercial (and subsistence) harvests
are regulated by the ADF&G. Information on the fisheries is contained in Sections m.C.2 and IV.B.9. Of more
recent concern is the possible effect of the high seas drift net fishery and other open ocean nondiscriminant gear
fisheries on salmon and other fish stocks. Effects are speculative given lack of data due to problems with
observer programs. The potential for significant effects definitely exists. According to Chuck Meacham
(Mecham, 1990, oral comm.) and Charles Lean (Lean, 1990, oral comm.) effects on Norton Sound stocks are
most likely to range from MINOR to MODERATE. Effects could carry over for multiple generations if the
stock from one region were grouped together and were heavily exploited.
Effects from the proposed Norton Sound Lease Sale are analyzed in Section IV.B.4, as are the cumulative
effects of the proposal, State mining activities, and Federal OCS activities in Norton Sound. The likely effect
of both the proposal, and the cumulative activities of the projects enumerated above, is MODERATE for
salmonids, due primarily to potential effects of a fuel spill contacting fish in the nearshore zone. Salmon are
vulnerable to effects of oil when adults are migrating to nearshore areas preparatory to spawning, and when
smolts are outmigrating from fresh or brackish water environs. All stages of pink salmon are susceptible to
effects since this species may spawn in tidal areas(Morrow, 1980). Homing abilities of migrating salmon could
be affected by spilled oil; consequently, reproduction could be eliminated or reduced. In general, it is expected
that salmon in open-ocean areas are not very vulnerable to spilled oil. In order to be affected, either the salmon
or their food supply would have to be contacted. The broad distributions of both the salmon and their prey and
the mobility of the salmon suggest that only very localized effects might occur. Other effect-causing agents
associated with offshore oil and gas activities include seismic activities, construction activities (installation of
pipelines and platforms, onshore construction associated with offshore exploration and development), and
discharge of drilling fluids. Unless onshore construction affected spawning areas, rearing areas, or access to these
areas, its effects should be NEGLIGIBLE to MINOR. The other activities listed
expected to have at most
MINOR effects on salmon. Therefore, the proposed Federal OCS activities in the Navarin, St. George, and
North Aleutian Basins are not likely to affect Norton Sound salmon stocks to any great degree.

are
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The effect of cumulative activities on migrating salmon that originate from the Norton Sound area is expected
to be MAJOR.
b.
Pacific Herring (Clupea harengus pallasi): The herring that spawn in the nearshore
areas of Norton Sound may winter offshore, perhaps in the known herring wintering ground near the Pribilof
Islands. However, it is possible that some or all of these herring may remain in Norton Sound year-round.
Barton (1978) found an autumn, nonspawning run in Golovnin Bay in northern Norton Sound, and herring have
been caught by local residents jigging through the ice in the Golovnin Bay area and near Nome (Wespestad and
Barton, 1981).
This analysis takes a conservative stance and assumes that herring migrate to an area near the Pribilof Islands
to overwinter. Activities that could affect Norton Sound stocks of herring include: the proposed Norton Sound
Lease Sale analyzed in this document; mining activities in State waters of Norton Sound; proposed and existing
Federal OCS activities in the Norton, Navarin, and St. George Basins; and commercial and subsistence fisheries.
The largest existing effects on herring stocks aside from natural mortality factors are probably derived from
commercial fishing activities, although subsistence take also reduces herring numbers. Herring stocks in Norton
Sound are managed by the Alaska Department of Fish and Game, and information on the fisheries is contained
in Sections III.C.2 and IV.B.9. Of more recent concern is the possible effect of the high seas drift net fishery
and other open ocean nondiscriminant gear fisheries on herring and other fish stocks. Effects are speculative
given lack of data due to problems with observer programs. The potential for significant effects defmitely exists.
According to Charles Lean (Lean, 1990, oral comm.), possibly up to one-fifth of the herring stocks in the Bering
Sea are being taken by joint venture and domestic trawl fisheries as incidental catch. This catch would be in
addition to target fisheries. Herring stocks in Norton Sound seem to be in a stable situation, although last year
ADF&G was unable to get good survey data due to poor weather conditions. Some Bering Sea herring stocks
outside of Norton Sound (e.g., Nelson Island) have declined. Thus, although at present the cumulative effect of
fisheries on Norton Sound herring appears to be MINOR, over the next 20 years the effect could be
MODERATE.
Effects from the proposed Norton Sound Mining Sale are analyzed in Section IV.B.4, as are the cumulative
effects of the proposal, State mining activities, and Federal OCS activities in Norton Sound. A pelagic species
like the Pacific herring is not viewed as being very vulnerable to effects of offshore activities, but would be more
vulnerable when it comes into nearshore areas to spawn. Eggs and developing larvae attached to benthic
substrates in the intertidal and shallow subtidal would be the most sensitive and vulnerable stages, especially to
effects from oil spills. Oil spills are the effect-causing agent likely to have the greatest effect on herring. Fuel
spills are possible from State and Federal mining activities, and from oil spills associated with offshore Federal
oil and gas activities. Even though a fuel spill contacting the nearshore zone could cause great mortality to eggs
and developing larvae, because adults spawn repeatedly after reaching maturity, and it is most likely that only
a portion of the eggs and larvae in Norton Sound would be affected, a MINOR effect on the Norton Sound
herring population would be expected. An oil spill that occurred in more open-ocean areas could conceivably
affect herring by affecting the abundance of their prey, but these effects are little studied and would be very
difficult to predict and to quantify. Effects to herring from spills in nearshore areas have a much greater
likelihood of affecting herring. Other effect-causing agents associated with offshore oil and gas activities that
could also affect herring include construction activities, seismic testing, and the discharge of drilling fluids. These
are expected to have NEGLIGmLE to MINOR effects on herring.
The effect of cumulative activities on migratory herring that spawn in the Norton Sound area is expected to be
MODERATE, based on potential effects from fiSheries.
SUMMARY: The largest existing effects on the two species groups (salmon and herring) considered here are
expected to be derived from fiShing activities, both commercial and subsistence. Of particular concern lately is
the effect of the high seas drift net fiShery on salmon stocks in Alaska. At present, the effect of this activity on
salmon from Norton Sound is not known. However, subsistence fisheries are having a MAJOR effect on salmon
near Nome. Therefore, the cumulative effect of activities external to and including the proposal is expected to
be MAJOR for salmon and MODERATE for herring, due primarily to effects from fiShing.
Conclusion: Cumulative effects on migratory fishes from activities within the Norton Sound area and within
the range of migratory fish populations of Norton Sound are expected to be MAJOR.
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5.
Effect on Marine and Coastal Birds: Several thousand to tens of thousands of marine
and coastal birds occur within or immediately adjacent to the proposed gold-mining lease-sale area along the
southern coast of the Seward Peninsula (Fig. ID-17). Six seabird species (common murre, glaucous gull,
black-legged kittiwake, homed puffin, pelagic cormorant, and thick-billed murre), six waterfowl species (pintail,
American widgeon, Taverner's Canada goose, greater scaup, Pacific brant, and whistling swan), and four
shorebird species (semipalmated sandpiper, northern phalarope, western sand-piper, and dunlin) are among the
most abundant birds in the proposed lease area. A number of these marine and coastal birds could be displaced
and, or local abundance reduced as a result of noise and disturbance from aircraft, boat, and dredge traffic
associated with the proposal, from habitat alteration associated with dredging from toxic trace-metal release
associated with dredging activities, and from a fuel spill from the dredge. This section briefly discusses the
nature of effects of benthic material excavation, spoil deposition and redistribution, toxic trace-metal release and
noise and disturbance from air traffic on marine and coastal birds and on their food sources and habitats. The
reader is directed to Sections IV.B.2 through 4 for a more comprehensive discussion of offshore-mining effects
on benthic and pelagic communities.
This analysis assumes that a biological monitoring and operations management program would be in place.
The use or storage of mercury or other toxic substances would be prohibited onboard the dredge (Stipulation
No. 2), thus preventing any accidental spillage of mercury. An effective biological and chemical (water and
sediment) monitoring and operations mamagement program would be conducted to measure the effects of
benthic excavation, sediment deposition and trace-metal release (especially mercury) in the enyironment
(Stipulation No. 1). This stipulation could limit or prevent significant increases in the bioaccumulation of
mercury or other trace metals as a result of OCS dredging in seapirds and in their environment. The potential
bioaccumulation of mercury or other trace metals could have a long-term (several generation) effect on exposed
bird populations.

To aid in the interpretation of the following effects discussion, an explanation of the term "population in the
region," found in the defmitions presented in Table IV-2, follows. A population of marine and coastal birds is
the number of birds of a particular species of seabird, waterfowl, or shorebird that breed within or number of
birds that occur seasonally within Norton Sound or within the Norton Basin. A portion of a population in the
region would be, for example, the number of black-legged kittiwakes that nest on Sledge Island or number of
pelagic cormorants that nest at Topkok Head.
a.
Effect of Noise and Disturbance: Human activities associated with mining
operations--especially air traffic--are known to disturb birds. The responses of birds to human disturbances
(including aircraft) are highly variable. These responses depend on the species; the physiological or reproductive
state of the birds; distance from the disturbance; type, intensity, and duration of the disturbance; and many other
factors. The movement and noise of low-flying aircraft passing near bird colonies often frighten most or all adult
birds off their nests, leaving the eggs and young vulnerable to exposure, predation, and accidental displacement
from the nest (Jones and Peterson, 1979). Evidence has indicated that repeated disturbance could significantly
reduce hatching success, fledgling success, and perhaps cause adult abandonment of eggs and young (Scott, 1976).
Potential disturbance of nesting seabirds of locally important colonies at Safety Sound, Bluff, and Sledge Island
is a primary concern (Fig. 111-17). The seabird population (common murre) at Bluff has experienced a
substantial decline in the past 10 years. Repeated air-traffic disturbance of nesting seabirds at the Bluff colony
could significantly delay the recovery or cause further decline of this seabird population.
Aircraft disturbance of waterfowl has been shown to cause lower nesting success of Pacific brant and common
eider (Gollup, Goldsberry, and Davis, 1972). Air-traffic disturbance of concentrations of feeding and molting
waterfowl and shorebirds on coastal lagoons and other wetlands may reduce the ability of migratory birds to
acquire the energy necessary for successful migration. If such disturbance occurred frequently, migration
mortality might increase and winter survival of other affected birds might be reduced.
Site-Specific Noise and Disturbance Effects: Placer-mining operations are
(1)
assumed to include one dredge and one support vessel operating in the proposed sale area from late May to
early November over a 14-year-production period. An estimated 360 to 450 helicopter flights between Nome
and the dredge are assumed to occur from May to November each year. This air .traffic would coincide
seasonally with the marine- and coastal-bird breeding seasons and with migratory-bird spring-and-fall use of
coastal wetlands and marine environments within and adjacent to the proposed sale area. This air traffic also
would be the primary source of noise and disturbance that could affect nesting seabird colonies and waterfowl
and shorebird-molting and -feeding concentrations along the coast. Direct helicopter flights from Nome, offshore
to the dredges and return, are likely to avoid disturbance of nesting seabirds and coastal concentrations of
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waterfowl and shorebirds. Direct offshore flights would unavoidably disturb some feeding flocks of seabirds along
the flight paths to the dredges; however, these disturbance events would be very brief (no more than a.few
minutes) and are not likely to significantly affect seabird-feeding success (NEGLIGffiLE effect). On occasiOns
of poor weather, helicopter traffic may follow the coastline to and from Nome and the dredge. On these
occasions, helicopter flights might pass over or within 1 mi of some coastal conc~ntrations of '!aterfowl and
shorebirds (such as at Safety Sound). Helicopter flyovers of waterfowl and shorebrrd concentratiOns at Safety
Sound or other coastal wetlands could reduce migration fitness and winter survival of some disturbed birds, but
such disturbance events are not likely to disturb most birds on the sound because the aircraft would fly over the
spit bordering Safety Sound rather than cross over the wetlands within the sound where most bird concentrations
occur. These events are likely to have a short-term (one season or year) effect on some local flocks of birds
(MINOR effect) because the dredge would be operating on different lease blocks in different parts of the sale
area; thus, aircraft flight patterns would be different each year and bird populations are thus unlikely to be
disturbed frequently enough to have a population effect.
Noise and movement of the dredges and support vessels associated with the mining operations are likely to
disturb and temporarily displace (for one season) feeding or rafting birds within about a mile or a couple of
kilometers of dredging operations offshore (greater than 5 km from shore), representing a MINOR effect on
local assembledges of seabirds. The OCS mining operations would not occur within 5 km of the important
seabird colonies at Bluff, Square Rock, and Sledge Island, near other local colonies, or waterfowl and shorebird
wetlands. These waters (within 5 km of the coast) are under State of Alaska jurisdiction; however, OCS offshore
dredging operations could have some direct effects on seabird offshore-foraging habitat, food sources, and the
marine ecosystem.
b.
Effect of Dredging and Tailings Deposition: The OCS mining operations would
include the dredging-excavation of sea-bottom material and sediments and subsequent removal and destruction
of benthic infauna and slow-moving epibenthic fauna within the dredge path (see Sec. IV.B.3). Sea-bottom
excavation is unlikely to affect the abundance of pelagic food sources of seabirds because fish and macroplankton
prey organisms would avoid being entrained in the dredge buckets. However, some pelagic fish could be
entrained in the seawater-intake system on the dredges. Water turbidity resulting from dredging excavation and
tailings deposition could reduce the availability of pelagic prey of seabirds by the possible displacement of fish
from dredge-plume areas and by reducing the visibility of prey to foraging seabirds near the dredges and within
3 km downstream of the dredge in the plume. It is possible that the availability of some seabird-prey organisms
could be reduced at least for one or two seasons; however, such food-web effects would be very local (within
about 3 km) near the dredging operations. An estimated 100 acres of sea bottom would be mined per year, with
1,300 acres or 5.3 km2 mined over the life of the mining leases, representing less than 1.0 percent of the proposed
sale area. Although the benthic area affected by dredge deposition could be about 2,000 to 3,000 acres or 5 to
8 km2, the overall abundance and availability of primary food sources of seabirds, such as sandlance and cod (that
occur throughout Norton Sound), are not likely to be directly or indirectly affected by dredging activities because
·these highly mobile prey are likely to avoid the dredge plume. A NEGLIGIBLE effect on the availability of
seabird-food sources is expected.

c.
Effect of Trace Metals: Mercury and other trace metals particularity arsenic,
cadmium, and lead are toxic to marine organisms and birds. Mercury, cadmium, and lead have no beneficial
or essential biological functions even at trace or very low levels ( < 1 ppb or ppt). Other trace metals such as
zinc, copper, nickel, and even arsenic are biologically essential elements--trace metals at low levels in marine
organisms and in birds. These latter trace metals could become toxic to birds through accumulation in prey
organisms if the metals reach very high levels in the birds (>several hundred ppm). Even at very high levels,
the toxicity of the latter trace metals is minor due to the efficient excretion of excess amounts of the metals by
the birds. Of the most toxic trace metals (mercury, lead, arsenic, and cadmium), mercury is the only one known
to consistently biomagnify in the food chain (Lindberg et al., 1987). This means that the concentration of
mercury greatly increases when it is taken up in marine organisms such as fish and clams from the water column
and from the sediments, respectivily, and, in turn, taken up into and concentrated in seals and birds that consume
the clams and fish. Bioaccumulation is a more general term that means that some of the trace metal is taken up
and retained by the animal but might not concentrate up the foodchain.
(1)
Arsenic: Arsenic is a relatively common element that occurs in air, water,
soil and in all living organisms. It has been demonstrated to be biologically essential in mammals at trace levels
(0.35 mgfkg) (Eisler, 1988). Arsenic can biomagnify in the food chain in some cases (Mance, 1987); however,
the biomagnified arsenic in marine organisms such as fish is predominately in an organic form which is less toxic
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than inorganic arsenic (Bohn, 1975). Arsenic is far less toxic than mercury (lethal diet dosage in birds
48 ppm arsenic/kg of body weight vs. 4 ppm mercury/kg of body weight) (Eisler 1988, 1987).

= 17-

Arsenic levels measured 100 m downcurrent from the dredge operation were as high as 23.2 ppb and might
affect some phytoplankton at this level but are expected to have little. or no effect on invertebrates or fish (see
Sees. IV.B.3 and 4). At an average level of 11.0 ppb, arsenic does not exceed EPA chronic or acute criteria and
is not expected to significantly bioconcentrate in marine food organisms of marine and coastal birds. Therefore,
the effect on birds is expected to be NEGUGmLE.
(2)
Mercwy. The effect of mercury on marine and coastal birds was the primary
topic in the following analysis because: (1) some elevated levels of mercury were reported in the beach
sediments of Norton Sound (Nelson et al., 1975); (2) the disposal of metallic mercury has occurred in the Nome
area over the past century in association with gold mining-processing; (3) mercury has a high potential to be
converted from metallic or inorganic forms to methylated or other organic forms and to biomagnify up the food
chain; (4) seabirds are near the top of the food chain and they are known to be highly sensitive to low levels· (23 ppm mercury) of mercury exposure (Scheuhammer, 1987) and (5) significant declines in bird populations have
been attributed to high mercury levels in the birds and in the environment.
We do not know the present levels of mercury in Norton Sound seabirds (of particular concern are the common
murres from the Bluff colony population which has declined in the past 20 years). However, the bioaccumulation
of mercury (methylation of inorganic and elemental mercury) is a natural process and is known to occur in the
marine environment. The concern is with a potential manmade increase in the availability of mercury resulting
in an increase in the methylation process through the dredging of bottom sediments containing mercury.
The seabird populations that forage within the proposed sale area and nest at Bluff or at adjacent colonies are
the birds most likely to be exposed to the dredge plume and a potential increase in bioaccumulation of mercury
in prey organisms that come in contact with the dredge plume and/or contact with excavated marine sediments.
(Norton Sound sediments have been reported to contain up to 0.6 ppm-1.3 ppm mercury; Nelson et al., 1975.)
Because baseline levels of mercury in the common murres population is not knowm and in order to analyze
the potential effects of the proposal, it is assumed that some mercury bioaccumulation and an increase in other
trace metals in the food chain and ecosystem could occur. This assumption regarding an increase in mercury
bioaccumulation is necessary to assess the potential consequences of dredging activities. (For another example,
effects of an oil spill cannot be assessed unless you assume a spill occurs). It is also assumed that mercury levels
in common murres that nest at Bluff are presently high ~1 ppm mercury in liver tissue, eggs, or young birds)
and that mercury is at or near threshold levels at which an increase in mercury in the food chain could affect the
population's productivity. This is not a worst-case assumption because existing mercury levels in the population
could be well above threshold levels at present (1 ppm). Therefore, any increase in mercury in the population
could be a significant additional stress on the population. Existing credible scientific information on the effects
of mercury on birds is summarized below under Effects of Trace Metals. The specific effects of mercury
bioaccumulation on birds in the Norton Sound lease area were assessed using current scientific theory and
existing credible scientific research information (see Site Specific Effects of Trace Metals).
The excavation of sea-bottom material and sediments and the deposition of dredge tailings could result in the
introduction or repartitioning of mercury into the water column and onto the sea-bottom surface. Mercury
especially methylmercury, is highly toxic to marine organisms and birds {Armstrong, 1979; Scheuhammer, 1987;
Ohlendorf, Risebrough, and Vermeer, 1978). Methylmercury is readily ingested and taken into the tissues of
ftlter-feeding invertebrate benthos and readily absorbed through the gills of fish that might be exposed to mercury
released from the dredged sediments containing mercury. Mercury is well known to bioaccumulate within marine
ecosystems (Gardner et al., 1978; Scheuhammer, 1987; Lindberg et al., 1987).
Of all trace metals, mercury is by far the most toxic, especially methylmercury compounds, which have been
shown to cause significant effects on bird reproduction and cause direct mortality. Ingested amounts of
methylmercury as low as 2 to 3 ppm have significantly reduced reproduction in some bird species, while doses
of only 33 ppm for 1 month have caused as much as 90-percent mortality in some bird species (Scheuhammer,
1987). Large doses of cadmium (48-200 ppm) were required to demonstrate reproduction effects on birds, while
levels of lead below 100 ppm in the diet of birds usually caused few significant reproductive effects
{Scheuhammer, 1987). Large doses of arsenic (17-48 mg/kg body weight) are required to cause lethal effects
to sensitive bird species (Eisler, 1988).
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The effect of mercury on birds does not depend directly on the concentrations released from the sediments
during dredging operations but rather on the chemical nature of the mercury present within or released from
the sediments. Metallic or inorganic mercury is much less toxic than methylmercury compounds, because only
a small percentage of inorganic mercury that is ingested by the organisms is absorbed into the body, while nearly
100 percent of ingested methylmercury is absorbed into body tissues (Scheu~ammer, 1987). Howev~r,
metallic-inorganic mercury can easily be converted to methylmercury (organtc compounds) and readily
bioaccumulate or biomagnify within the food web of the ecosystem, increasing from less than 0.002 ppm to
several ppm while transferring from sediments to plants, and then to filter-feeding invertebrates, to fish (or
directly to the fish from the water column), and finally to seabirds and marine mammals (Gardner et al., 1978;
Scheuhammer, 1987). The release of trace amounts of methylmercury into the marine environment from
inorganic deposits or from metallic mercury contamination could significantly affect the reproduction and
abundance of seabird populations that forage within that marine habitat. Seabird populations that forage outside
of mercury contaminated areas could also be affected through the consumption of fish that have fed within
mercury contaminated habitats. Other trace elements can modify the toxicity of methylmercury. Selenium can
reduce the toxicity of methylmercury through the formation of stable, nontoxic mercury-selenium compounds that
prevent the reaction of mercury with important biological enzymes (Sugiura et al., 1976, as cited by
Scheuhammer, 1987). Mercury concentrations in the liver of marine mammals are highly correlated (associated)
with selenium concentrations in the liver. Through association with selenium, mercury can accumulate in liver
tissue without exerting any apparent toxicity (Risebrough, 1978). However, ingested mercury can be easily
transferred from the female to the developing embryo or egg which is more sensitive than the adult to mercury
poisoning. The bioaccumulation of mercury and selenium in the liver of birds could indicate the production of
mercury-selenium detoxification compounds as apparently occurs in marine mammals (Scheuhammer, 1987).
However, the presence of a mercury-selenium detoxification capability in birds is not well established; some birds
species may possess this ability, while others may not. The ability to detoxify mercury would also vary with the
health of individual birds and vary with the exposure of the population to other environmental stress factors, such
as a reduced food supply.
High levels of mercury in ecosystems probably are attributed to both human activities, such as mining, and to
natural geologic sources such as cinnabar.
Site-Specific Effects of Mercury: An estimated 12,500 to 15,000 m3 of seafloor would be excavated daily by the
one dredge during the 100- to 150-day mining season (May-November), and an estimated 20 million m3 of
seafloor would be excavated over the 14-year life of mining operations in the proposed lease area. Average
dredge-excavation depth was estimated to be 3.6 m. The excavation and deposition (redistribution) of this
amount of sea-bottom material and sediments are sufficient to mobilize and repartition mercury, and mercury
compounds into the water column and onto the benthic surface, where this mercury could be ingested and
absorbed into marine organisms.
Concentrations of mercury (the metallic form) of both human (gold mining) and natural origin (cinnabar ore),
are present in the Nome/southern Seward Peninsula area. The marine environment of Norton Sound,
particularly the Nome area, has been exposed to mercury contamination from gold processing through runoff
from contaminated soil and from streams where gold dredging has occurred for decades. Sea-bottom sediments
constitute the principle sink or deposition area for mercury (Birge et al., 1979). Much ~f this mercury probably
is in metallic or inorganic form. However, inorganic or metallic mercury in the sea-bottom sediments (up to 0.61.3 ppm) that could be dredged can be readily acted upon by micro-organisms and/or chemically converted to
methylmercury compounds that are highly absorbable and toxic to marine organisms and that readily
bioaccumulate in the ecosystem (Windom and Kendall 1979; Silver 1984). Therefore, dredging operations
associated with gold mining in the Norton Sound proposed lease-sale area have the potential of increasing the
exposure of marine organisms and seabirds to mercury. However, mercury levels in the water column associated
with current dredging are low (1-2 ng/L, Sec. IV.B.2.) indicating that very little mercury is being released from
the sediments.
The effect of mercury contamination on seabirds depends on: (1) the form in which the mercury is in when
exposure occurs (methylmercury is the most toxic form at low levels, 2-3 ppm); (2) the species of bird
contaminated; and (3) the presence or deficiency of other trace elements or metals in the birds such as selenium
which, in the case of methylmercury contamination, helps to alleviate the toxicity (Fimreite, 1979; Scheuhammer
1987). If dredging operations excavate sea-bottom sediments with high or elevated levels of mercury (up to 0.61.3 ppm in sediments), some contamination and bioaccumulation of mercury compounds in marine organisms
and birds is considered likely to occur. A chronic increase in mercury bioaccumulation from the above level of
dredging activity could potentially contribute to a significant decline in reproduction and nesting survival for the
seabird populations at Bluff, Safety Lagoon, or other local bird populations that forage within the proposed sale
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area. Part of the mercury in sediments recorded in the Nome area is expected to bioaccumulate through the
food-chain from the sediments and water column to plankton and benthic invertebrates, to fish and to seabirds;
and increase in seabird tissues. Mercury doses as low as 2 to 3 ppm can significantly reduce reproduction in
some bird species (Schellhammer, 1987).
However, recent accurate data on water chemistry mercury levels in Norton Sound, including measurements
taken near current dredging, indicate that mercury levels in. the water do not exceed the EPA chronic criterion
standard and that very little mercury is being released from the sediments (Sec. IV.B.2). This recent fmding
indicates that there would not be any significant increase in mercury bioaccumulation in the food chain or in
marine and coastal birds associated with the proposal. Similar low mercury levels are expected to be measured
in the water when dredging occurs in Federal OCS waters under the proposal; the effect of mercury on marine
and coastal birds is expected to be NEGLIGmLE.
The implementation of Stipulation No. 1 (an effective monitoring and operations control program) and
Stipulation No. 2 (prolu"bition of the use or storage of mercury onboard the dredge) is likely to prevent any
significant increases in mercury or other trace metals from occurring in birds and in the marine environment
of Norton Sound as a result of the proposed action.
(3)
Lead: This trace metal does not biomagnify in the food chain but it is
neither essential nor beneficial to living organisms (Eisler, 1988). The most known effects of lead on birds are
through the direct ingestion of metallic lead (lead shot) with .significant effects on reproduction and survivial (for
example 50 ppm). It is unlikely that lead effects on marine and coastal birds would come through the marine
food chain in association with the proposed or current dredge operations because the increased levels associated
with the dredging, including the highest concentrations (13.4 ppb), would be rapidly diluted beyond the dredge
plume. Thus, the effects of lead on marine and coastal birds are expected to be NEGLIGffiLE.
(4)
Cogper: Copper is an essential element required for a wide range of
metabolic processes in living organisms (Bremner, 1979). However, some benthic invertebrates such as oysters
bioaccumulate copper in high concentrations without significant mortality (see Sees. IV.B.3 and 4). In general,
filter feeding bivalve mollusks concentrate the highests levels of copper and vertebrates the lowest amounts
(Eisler, 1979). Although current dredging operations had exceeded EPA criteria for copper (see Sec. IV.B.2),
and some sensitive invertebrates and fish are likely to be affected within 100m of the dredge (see Sees. IV.B.3
and 4) significant effects on food sources or direct effects on marine and coastal birds are very unlikely to occur.
Marine and coastal birds do not feed on benthic invertebrates in the proposed sale area but rather on pelagic
prey that generally do not concentrate copper; copper accumulation in marine food chains from pollution sources
in other marine areas is not known to have population effects on birds as mercury has had. Thus, effects on
marine and coastal birds from copper are expected to be NEGLIGIBLE.
(5)
Nickel: Nickel is believed to be an essential element that is important in
the physiology of living organisms (Nielsen, 1971); thus, the toxicity of nickel to marine organisms and birds is
related to concentrations generally much higher than nonessential elements such as mercury. Although nickel
levels measured within 100 m of current dredge operations had exceeded EPA criteria, the levels measured near
the dredge are below the levels where effects on invertebrates and fishes are likely to occur (see Sees. IV.B.3 and
4). Thus, no significant effects on the food chain and no significant accumulation of nickel in the prey of marine
and coastal birds are expected to occur. The effects of nickel on marine and coastal birds are expected to be
NEGLIGIBLE.
Cadmium: Cadmium bioaccumulates in the food chain and is not a
(6)
biologically essential or beneficial element. Birds are comparatively resistant to the biocidal properties of
cadmuim (Eisler, 1985). Cadmium is at least 10- to 100-fold less toxic than mercury (lethal diet dose in
mammals= 150 to 250 mg cadmium/kg of body weight vs. 1-5 mg mercury/kg of body weight). Neither projected
discharges of cadmium from the proposed sale nor reported concentrations near the current dredge operations
are large enough to exceed EPA criteria (see Sec. IV.B.2). Thl.Is, the effects of cadmium on marine and coastal
birds are expected to be NEGLIGIBLE.
(7)
Chromium: Chromium has been demonstrated to be an essential trace
element in humans and in some laboratory animals and no biomagnification of chromium has been observed
in food chains (Eisler, 1986). No effects were observed in birds fed diets with up to 100 ppm Chromium with
a +6 valence (Cr+6) for 32 days (Rosomer et al., as cited by Eisler, 1986). However, ducklings fed diets
containing 10 or 50 ppm showed changes in growth and reduced survival (Haseltine et al., 1985, as cited by
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Eisler, 1986). Because levels where effects on bir~ might occur ar~ high, and because chroi?ium do~s not
biomagnify in the food chain, adverse effects on marme and coastal btrds are no! expected. Netther proJected
discharges of total chromium from dredged sediments (2.9-6.7 ppb) nor concentrations reported from the current
dredge operations exceed EPA criteria. Thus, effects of chromium on marine and coastal birds are expected to
be NEGLIGmLE.
d.
Effect of a Fuel Spill: The effects of oil spills on birds are well-documented. (For
a detailed discussion of the nature of these effects, refer to Alaska OCS Technical Paper No. 3, Hansen, 1981,
which is summarized here and incorporated by reference). Direct oil or diesel-fuel-oil contact is usually fatal
or in addition to indirect effects, results in substantial mortality. Oiling of birds causes death from hypothermia,
sh~ or drowning. Oil ingestion through preening of oiled feathers significantly reduces reproduction in some
birds and causes various pathological conditions. Oil contamination of eggs by oil-fouled feathers of parent birds
also significantly reduces egg hatching.
Potential indirect effects of oil pollution could include reduction, contamination, and displacement of food
sources, as well as contamination of habitat. A sudden diesel-spill-related, local adverse effect on major food
sources that occurs during a migration stopover period, or during the nesting period could lower reproduction
and survival of bird populations that depend on that food source.

If a spill event occurred during the egg-laying or chick-rearing period for seabirds and reduced the availability
of key forage species such as sandlance, the productivity or nesting success of seabirds within an area could be
reduced for that season. However, a fuel spill is not likely to have measurable effects on fish populations even
in a local area for more than one season (or year).
Site-Specific Effects of a Fuel Spill: An assumed fuel spill occuring in association with offshore-mining activities,
is assumed to be 3,500 bbls of diesel fuel (see Sec. IV.B.2). The oil slick from the fuel-spill site could cover
about .5 to .6 km2 of ocean surface as continuous slick within 3 days or could move over 150 km 2 from the spill
site (Table IV-10). Such a spill has a estimated 32-percent chance or greater of contacting important coastal
habitats of marine and coastal birds such as Safety Sound within 3 days of spill release (USDOI, MMS, 1985,
Appendix A, Table 6, Land Seg. 52, Spill Pt. E-9 and Graphic 12). If the diesel spill were released from the
dredge on the beach, such as the sand spit bordering Safety Lagoon, most of the fuel would evaporate or be
dispersed during the storm (that caused the dredge wreck) by wind and waves. Some of the fuel spill would enter
the sound through flooding and wave action over the spit. A small portion of the marsh-wetlands within the
sound could be contaminated, but most of the marsh land is not likely to be contaminated. If the spill occurs
during the summer months (June-September) several hundred to perhaps a few thousand birds could be killed
but such a loss of common species is likely to be replaced within less than one generation (MINOR effect). If
local coastal wetlands were contaminated, the indirect effects of habitat pollution on marine and coastal birds
are expected to persist for less than one generation of marine and coastal birds and thus represent a MINOR
effect.
SUMMARY: An estimated 360 to 450 helicopter flights between Nome and the dredges is assumed to occur
each year under the proposal. This air traffic is likely to be the primary source of noise and disturbance that
could affect local populations of marine and coastal birds in the Nome area. Offshore-air traffic would
unavoidably disturb some feeding flocks of seabirds but these events would be very brief (a few minutes) and
are not likely to affect seabird-feeding success (a NEGLIGIBLE effect). During poor weather conditions, air
traffic could follow the coast and pass near some coastal concentrations of waterfowl and shorebirds at Safety
Sound. On these occasions, air-traffic disturbance, although very brief (a few minutes or less), could reduce
migration fitness and winter survival of some waterfowl or shorebirds for that year (a MINOR effect), but such
disturbance events are likely to be infrequent and not affect overall abundance and distribution of bird
populations.
An estimated 1,300 acres or 5.3 km2 of sea bottom are assumed to be dredged over the life of the proposal--an
area representing less than 1.0 percent of the proposed lease area. Benthic habitat alteration over an adjacent
5 to 8 km2 represents a very small portion of the sale area. The temporary changes in water turbidity within
about 3 km of the active dredge is not expected to affect the overall abundance and availability of primary mobile
food sources of marine and coastal birds such as sandlance and cod that are widely distributed throughout Norton
Sound (a NEGLIGIBLE effect).
An estimated 12,500 to 15,000 m3 of seafloor is assumed to be excavated daily by the one dredge during the
100- to 150-day mining season (May-November) and 20 million m3 of seafloor over the 14-year life of the
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project. This excavation and deposition of sea-bottom mateiial is sufficient to mobilize and repartition mercury
in the marine environment and could increase bioaccumulation of this trace metal in marine and coastal birds.
The levels of arsenic, chromium, lead. cadmium, copper, and nickel measured in association with current dredge
operations are expected to have NEGLIGmLE effects on marine and coastal birds. Similar levels are expected
to be measured in association with the proposal under the monitoring program (Stipulation No.1).
Mercury is by far the most toxic of the trace metals present in the Nome area and comes from both natural
and manmade sources (onshore-gold processing). Mercury levels as low as 2 to 3 parts ppm are capable of
reducing reproduction rates in some bird species. High elevated levels of mercury (1.3 ppm in beach sediments)
of both human (gold mining) and natural origin (cinnabar ore) are present in the Nome/southern Seward
Peninsula area. Dredging operations could release or repartition elevated concentrations of mercury in the
marine environment, and some bioaccumulation of mercury compounds in local seabird populations that forage
in the sale area is possible. Potential chronic release of low levels of mercury over the 100- to 150-day mining
season for the 14-year life of the project could cause some increased bioaccumulation of mercury in the marine
environment of the Nome area.
However, recent data on water chemistry mercury levels measured near current dredging indicates that the
mercury levels in the water do not exceed the EPA chronic criterion standard and indicate that there would
not be any significant increase in mercury levels in the marine environment associated with the proposed action.
Similar low mercury levels are expected to be measured in the water during Federal OCS mining; the effect of
mercury and other trace metals on marine and coastal birds is expected to be NEGLIGIBLE.
An assumed fuel spill occwring in association with offshore-mining activities is assumed to be 3,500 bbls of
diesel fuel. Such a spill has an estimated 25-percent chance or greater of contacting important habitats of
marine and coastal birds within 3 days. A spill during the summer months (June-September), could kill several
hundred to perhaps a few thousand birds (MINOR effect). The local contamination of wetlands used by marine
and coastal birds is expected to persist for less than one generation due to the rapid evaporation and dissipation
of the fuel oil and represent a MINOR effect.
CONCLUSION <EITect on Marine and Coastal Birds>: The effect of the proposal on marine and coastal birds
is expected to be MINOR.
CUMULATIVE EFFECfS: The additive effects of past, present, and reasonably foreseeable future actions
as well as the proposal on marine and coastal birds are discussed in this section.
The following offshore and onshore projects have potential noise ·and disturbance,· and habitat-alteration effects.
on marine and coastal birds: offshore mining of the proposal, State offshore mining, previous and future Federal
OCS oil and gas lease sales in Norton Sound, onshore and coastal development projects (including ongoing
mining projects in the Norton Sound area) and commercial fishing operations.
Effect of Offshore Mining: The proposal is assumed to include the dredging of 3.2 to 6.5 km2 of sea bottom
in Norton Sound over the life of the mining leases as discussed above. At present, WestGold is mining for gold
on 8,802 hectares (21,741 acres) of offshore State of Alaska leases near Nome and a small dredge has been
operating in the Nome harbor dumping 13,000 yd3/year of dredge spoil near the mouth of the Snake River. The
latter dredge spoil has been contaminated. with mercury (see discussion in Sec. IVA.3). Cumulative mining
operations could include, for example, the dredging of a total of 15 to 30 km 2 of sea bottom (or about 4-8% of
the sale area) near Nome and along the southern coast of the Seward Peninsula (Fig. IV-1). These activities
would represent a small incremental (8%) significant change in benthic habitat within the proposed sale area.
This localized habitat alteration of benthic organisms is not likely to reduce the availability of pelagic prey of
seabirds along the coast of the Seward Peninsula except temporarily (one season) within the dredge plume.
Existing leases and planned and ongoing dredging operations by WestGold occur west of important seabird and
waterfowl habitats at Safety Lagoon and Bluff and east of the seabird colony on Sledge Island (Fig. IV-1). Thus,
existing offshore-mining operations probably are having no effect on food-source availability to marine and
coastal bird populations at these colonies. However, cumulative dredging of, for example, 30 mi2 of sea-bottom
sediments, including the possible dredging of beach sediments/gravel offshore of the seabird colony at Bluff on
existing State lease holdings (see Fig. IV-1), could result in an increase in concentration levels of mercury and
other trace metals within marine organisms and food sources of marine and coastal birds. Increased
bioaccumulation of mercury or other trace metals in seabirds could occur as a result of cumulative offshore
mining, but increases in levels of mercury in bird tissues would vary between bird species and individual birds

IV-B-55

depending on what type and amount of particular food organisms ar~ consumed. These levels al~o would vary
greatly depending on the molecular form of the mercury concentration when consumed by the brrds.
Because seabirds in the Nome area, particularly at Bluff, are exposed to natural mercury levels from cinnabar
deposits one may speculate that this seabird population is adapted to mercury within its environment. However,
cumulatlve offshore dredging could increase mercury concentrations in seabirds beyond threshold levels at whic}t
symptoms of mercury poisoning occur. Seabird tolerance to accumulations of mercury or other trace metals IS
likely to vary from species to species, and from individual bird to individual bird depending on age, sex, and
physiological condition. Mercury contamination could cause significant declines in reproduction; also, mercury
may be stored in the liver in nontoxic form and excreted in the feathers (Scheuhammer, 1987; Honda, Nasu, and
Tatsukawa, 1986).
At relatively low levels (13-33 ppm) mercury contamination in birds can cause direct mortality and at lower
levels (2-3 ppm) cause significant reduced reproduction (Scheuhammer, 1987). The cumulative effect of mercury
contamination due to offshore mining is uncertain. Effects from increased levels of mercury could truly be
NEGLIGIBLE if local seabird populations are tolerant of mining-related increases of mercury levels in the
ecosystem, or the cumulative effect could cause a significant decline in abundance of local seabird populations
at Bluff or Safety Sound that could persist for several generations (a MODERATE effect). Present mercury
levels in seabirds in the Norton Sound area are unknown. The extent of mercury contamination from dredging
of perhaps 10 to 30 km2 of sea bottom excavated from both State of Alaska and proposed Federal leases is not
likely to significantly contaminate marine organisms or seabird food sources over a large portion of the Norton
Sound region. However, some increase in the bioaccumulation of mercury in local seabird populations in the
Nome area could occur and contribute to reduced reproduction and local abundance of seabirds that could
persist over the next 15 to 20 years (expected cumulative life of mining operations) representing a long-term
(several generations of seabirds) effect on a portion of the regional population (MODERATE effect).
The estimated 360 to 450 annual helicopter flights between Nome and the gold dredge used under the proposal
could double or triple the potential amount of aircraft traffic that marine and coastal birds could be exposed to
in the proposed sale area. However, existing WestGold dredging activities and subsequent aircraft (helicopter)
traffic do not transect or pass near important local seabird colonies at Bluff, Sledge Island, or Safety Sound.
Thus, aircraft or other noise and disturbance (vessel and dredge traffic) from existing offshore mining is not
expected to increase the potential noise and disturbance effect level over that described for the proposal
(MINOR effect).

If gold dredging is allowed to occur on State lease holdings at Bluff, noise and disturbance from dredging and
associated helicopter traffic could result in long-term effects--several years or more than one generation--on
this local seabird population (MODERATE effect).

'

Effect of Federal OCS Oil and Gas Activities: Potential oil spills and aircraft traffic are the primary sources
of cumulative effects associated with OCS oil and gas activities in Norton Sound on marine and coastal birds.
OCS oil and gas exploration in Norton Sound from Oil and Gas Lease Sale 57 included the use of two drill
platforms for one season (June-October) and one drill platform for ·a second season with about two helicopter
trips per day per platform, (see Table IV-2a). This low level of air traffic and exploration activity has had a
minimal effect on marine and coastal birds in Norton Sound. Further exploration from a potential future oil and
gas lease sale is likely to have similar levels of air traffic. If oil were discovered in Norton Sound, this air traffic
would increase in volume and duration. The incidence of aircraft disturbance of marine and coastal birds would
be expected to increase slightly over that caused by other projects. The level of effect is still likely to be short
term (less than 1 year) and local (within 1 mi of the aircraft). Potential oil spills that could be associated with
OCS oil and gas exploration and development in Norton Sound pose the greatest concern to birds. Oil spills
could have a long-term (more than one to several generations) (MODERATE) effect on local abundance or
distribution of sensitive seabirds and waterfowl in Norton Sound (USDOI, MMS, 1985). Sale 57 oil and gas
exploration activities in Norton Sound did not result in any major oil spills. Thus, OCS oil and gas exploration
activities have had a NEGUGIBLE effect on marine and coastal birds; any further exploration in the area is also
expected to result in NEGLIGIBLE effects.
Effect of Onshore and Coastal Development: Primary onshore and coastal development in the Nome area
have been associated with placer gold mining both in the past and at present. Historically, up to 45 different
gold dredges have operated at some time around Nome. The primary effect associated with past and present
placer gold mining in regard to marine and coastal birds is potential mercury repartitioning and mercury
contamination of coastal and marine habitats. The recovery of gold through the use of mercury used to occur
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~n ~e dredges but now occurs only at !he gold ho~e. A typical gold dredge had several thousand pounds of
liqwd mercury onboard for gold processmg. A considerable amount of mercury was discharged into the stream~
onto the ground around the dredge, and around gold recovery houses. Water runoff from mercury contaminated
soil, stream sediments, and dredge spoil eventually reached the marine environment.

Although metallic mercury is not readily absorbed by biological organisms, natural chemical processes convert
the metallic mercury to compound molecular forms that are acted on by bacteria and are readily absorbed by
plants and animals (Fimreite et al., 1971). Willows and other plants growing on soils with less than 1 ppm of
mercury readily concentrate mercury (Warren, Delavault, and Barakso, 1966). Natural deposits of mercury ore,
such as cinnabar, are often present in association with gold deposits. Cinnabar (mercuric sulphide) can be readily
converted to methylmercury by bacteria and made absorbable in other biota (Fagerstrom and Jernelov, 1971).
Dredging of streambeds and gold bearing beach-gravel deposits could repartition natural mercury compounds
in terrestrial and coastal habitats, thus increasing the uptake of mercury into plants and animals including marine
and coastal birds.
Ongoing placer gold mining near Nome occurs on 17,000 acres of patented mining claims with 75 acres disturbed
per year (Table IV-2a). Currently two dredges are operating in this area (see Sec. IVA.2). Exploration for gold
deposits is occurring in the Rock Creek area about 10 mi northwest of Nome and in the Bluff area within about
1 km of the important seabird-nesting colony at Bluff (Figs. ill-17 and IV-1). The seabird-nesting cliffs at Bluff
contain natural deposits of cinnabar (mercury ore). If significant economic gold deposits are discovered in the
Bluff area, a serious conflict between gold mining interests and protection of the seabird colony site could occur.
However, the Bluff seabird nesting cliffs are part of the Alaska Maritime National Wildlife Refuge and are
expected to be given adequate protection based on National Wildlife Regulations.
Current and past gold mining activities in the Nome area might have increased the level of mercury in the
marine and coastal bird environment of northern Norton Sound. The present level of mercury· in Norton Sound
marine and coastal birds is unknown. Natural deposits of mercury ore (cinnabar) probably contribute to the level
of mercury present in terrestrial and marine organisms and in seabirds. Elevated mercury levels ( > 1 ppm) are
found in soils near mineral deposits of mercury, and vegetation growing in the soils readily concentrates the
mercury in plant tissues (Warren, Delavault, and Barakso, 1966). Inorganic mercury in soils may be transformed
to methylmercury with or without bacterial action (Rogers, 1976). Onshore gold mining/processing and geologic
mineral deposits in the Nome area probably represent the primary cumulative source of mercury in benthic
sediments within the proposed sale area that may be released into the water column and dredge plumes. Both
the natural and manmade sources of mercury in benthic sediments pose a potentially serious toxic effect on
marine and coastal birds inhabiting the Norton Sound area. It is not unreasonable to speculate that marine and
coastal birds exposed to mercury coming from natural sources such as cinnabar· deposits in the Bluff area are
tolerant towards some bioaccumulation of mercury within their food sources and, subsequently, within themselves.
However, there is likely to be an upper threshold of mercury bioaccumulation at which significant symptoms of
mercury poisoning occur and adversely affect the survival of contaminated birds and their populations. Tolerance
of mercury bioaccumulation, as well as sensitivity to the toxicity of mercury, varies greatly with species of bird,
age, reproductive status, and physiology (Scheuhammer, 1987). The cumulative effect of increased levels of
mercury in the marine environment on marine and coastal birds can only be estimated or predicted by long-term
monitoring of mercury in bird populations and in the marine environment. At present, marine and coastal birds
that seasonally inhabit the northern Norton Sound area could be under some level of physiological stress (body
burden-mercury contamination) from both natural and manmade sources of mercury. The murre population at
Bluff has declined dramatically in the past 20 years. An incremental increase in mercury due to offshore
dredging from the proposal and State of Alaska mining leases could result in an incremental increase in total
environmental stress on the population.
Overall Cumulative Effect: Cumulative, onshore gold mining has resulted in some increase in toxic metal
(mercury) levels in the coastal environment of the Nome area. Cumulative State of Alaska and Federal OCS
proposed offshore mining could increase the availability of or repartition natural mercury and manmade mercury
contaminants present in the marine sediments of Norton Sound, thus increasing the bioaccumulation of mercury
and other potentially toxic trace metals in marine organisms including marine and coastal birds. Assuming that
significant bioaccumulation occurs, mercury levels in some local populations of marine and coastal birds (at
Safety Sound or Bluft) could exceed the threshold tolerance level of the population and result in a long-term
(several generations) reduction in the productivity in local bird populations (a MODERATE effect).
Cumulative offshore dredging associated with State of Alaska and proposed Federal OCS mining would result
in the alteration of local seabird habitats of several square miles near active dredging operations. However, this
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effect on the availability (one season or less) of pelagic and plankton prey items of seabi~ds is likely to be short
term because of the rapid recruitment and high dispersal rates of these prey populations (MINOR effect).
Benthic infauna, such as clams, that are more affected by dredging are not primary food items of marine and
coastal birds.
Cumulative noise and disturbance of marine and coastal birds primarily would be from aircraft traffic along
the coast of Norton Sound. Both State of Alaska and Federal OCS mining and oil and gas activities could
result in several hundred or more helicopter flights per year during the seabird-nesting season and fall-feeding
and -molting periods. This air traffic is likely to have some short-term (less than one season or less than one
generation) effect on nesting, feeding, and molting birds within a mile of the air traffic if and when the aircraft
pass near seabird colonies or near coastal concentrations of waterfowl and shorebirds (a MINOR effect). Air
traffic would vary in direction, route of trave~ and number of aircraft involved. Different populations or
assemblages of seabirds, waterfowl, and shorebirds are likely to be affected by different disturbance events. Such
disturbance events are not likely to be additive to the same bird population; thus, long-term (more than one
generation) displacement of birds or significant reduction in reproduction of local bird colonies are not expected.
However, if dredging operations occur on State lease holdings offshore of Bluff, long-term noise and disturbance
(MODERATE) effects on this local population could occur.
Potential oil spills that could be associated with OCS oil and gas exploration and development in Norton Sound
pose the greatest concern to birds. Oil spills that could be associated with OCS oil and gas activities could have
a long-term (more than one to several generations) (MODERATE) effect on local abundance or distribution
of sensitive seabird and waterfowl populations in Norton Sound (USDOI, MMS, 1985a). However, up to this
time, Sale 57 oil and gas exploration activities in Norton Sound and exploration in other OCS areas have not
resulted in any major oil spills.
Summary: Cumulative development activities in the Norton Sound area could have some long-term (more than
one generation to several generations) (MODERATE) effect on local populations of seabirds at Bluff and
waterfowl and shorebirds at Safety Sound. This effect could be associated with increases in the release of toxic
trace metals (especially mercury) from the sediments to marine organisms and to bioaccumulation of mercury
in seabirds from their food sources through mercury uptake by fish and invertebrates from the water column and
sediments. Cumulative sources of mercury include past onshore gold mining, State offshore dredging, the
proposal, and natural sources of mercury in the environment. Cumulative increases in mercury levels in local
bird populations could result in direct mortality of highly contaminated birds but are more likely to result in some
significant reduction in reproductive rates in the contaminated population (MODERATE effect). Potential oil
spills that could be associated with possible OCS oil and gas development in the future could also have a
MODERATE effect on marine and coastal birds, but such oil-spill effects are unlikely to occur. Physical
alteration of habitats from dredging and dredge-plume turbidity are likely to have a short-term (one season or
less than one generation) (MINOR) effect on the availability of marine and coastal bird prey. Cumulative air
traffic is likely to have no more than a MINOR noise and disturbance effect on marine and coastal bird
populations. However, noise and disturbance related to mining activities (especially if it occurs near the Bluff
seabird colony) could have MODERATE effects on the murre and kittiwake populations if the dredging occurs
throughout the nesting season for several years.
The potential MODERATE effect on seabirds from mercury bioaccumulation together with potential
MODERATE effects from oil spills (including potential fuel spills from the dredges), and MINOR effects from
noise and disturbance associated with air and vessel traffic from the above projects (plus potential MODERATE
noise and disturbance effects from possible dredging adjacent to the Bluff seabird colony on State of Alaska
leases) are expected to have a combined MODERATE effect on marine and coastal birds in the Norton Sound
area.
Conclusion: Cumulative effects on marine and coastal birds is estimated to be MODERATE.
Cumulative Effects on Migratory Species--Marine and Coastal Birds: The additive effects of other ongoing and
future development occurring beyond Norton Sound and OCS planning areas in Alaska within the summer and
winter ranges of migratory birds are discussed in this section. The following development activities do have
actual or could have potential habitat destruction, environmental contaminates, and direct mortality effects on
migratory waterfowl, seabirds, and shorebirds that summer in the Norton Sound area. The effects described
above under cumulative effects apply, as appropriate, to the following migratory species. Because of the added
geographic range of migratory species, they are subject to the following additional effects.
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Effect of Habitat Loss from Agriculture and Other Develonment on Migratory Waterfowl Along the Pacific
Flyway and on Wmter Range: The populations of four species of geese: cackling Canada geese, emperor geese,
white-fronted geese, Pacific brant, and dabbling ducks (such as the common pintail) have declined drastically over
the past 25 to 30 years (93%, 50%, 84%, and 17% declines, respectively, for the above geese populations) due
in part to the loss of wetland habitats on the winter range of these populations. Agricultural development, the
filling of wetlands in California (over 600,000 acres or more lost per year in the contiguous United States), and
the loss of more wetlands to urban development (subdivisions, shopping centers, airports, and factory complexes)
in Washington and Oregon have contributed to the loss of wetland habitat. The further loss of wetlands and
other winter range feeding habitat is expected to continue to reduce the habitat carrying capacity for regional
migratory waterfowl populations for several generations (MAJOR effect) or indefinitely. Although there will
continue to be abundant nesting habitat for the above geese and duck populations in Alaska, with high
recruitment of young birds, the reduction in the amount of winter range and habitat carrying capacity is expected
to limit or prevent the recovery of these waterfowl populations. Even reducing hunting pressure on these
waterfowl populations is not likely to completely reverse the trend in continued population declines due to loss
of winter range habitats.
Effect of Increased Hunting Pressure on Migratory Waterfowl: The hunting of waterfowl particularity cackling
Canada geese, white-fronted geese, emperor geese, and Pacific brant, on both the summer (Yukon-Kuskokwin
Delta) and winter range (California) and along the Pacific Flyway (British Columbia, Washington, and Oregon)
has increased as these areas became more populated and interest in hunting waterfowl increases. Hunting
pressure has undoubtedly contributed to the declines in these geese populations over the past 25 to 30 years.
However, current cooperative management of waterfowl hunting by the Yukon-Kuskokwim Delta villages and
FWS has greatly reduced the loss of geese recruitment on the summer range. The excessive mortality of
waterfowl due to hunting is likely to be a short-term (less than one generation), MINOR effect in the future if
cooperative management of hunting in Alaska continues and enforcement of sports hunting regulations along the
Pacific Flyway remains diligent.
Effect of Environmental Contamination from Industrial Development: Migratory waterfowl that occur in the
Norton Sound area can be affected by environmental contaminates (lead, selenium, insecticides and other toxic
organochlorine pollutants) on their winter range. Agricultural and industrial activities in California adjacent to
some remaining wetlands (wildlife refuges) have resulted in the contamination of the wetlands with high
concentrations of selenium and other toxic substances that have resulted in the deaths of several thousand
waterfowl and the long-term (several generation) contamination or poisoning of winter range habitat. Such
contamination reduces the winter survival of migratory waterfowl and shorebird populations that use this habitat.
The effect is expected to last for generations (MAJOR effect).
The use of lead shot in the hunting of migratory waterfowl has been a contributing factor in the reduction of
waterfowl populations (nesting success) through the ingestion of spent lead shot by the birds in wetland areas.
Ingested lead shot is readily absorbed/digested by female ducks during the egg laying period when they are
calcium deficient (lead is taken up to replace the calcium in the bird). Further restriction and the eventual
elimination of lead shot in waterfowl hunting should eventually alleviate or eliminate the poisoning problem
(estimated MODERATE effect).
Effect of Oil Spills from Marine Vessel Traffic: The direct mortality of seabirds and waterfowl from oil spills
associated with oil tanker traffic and other marine vessel fuel spills (including fishing vessels and barge traffic)
in the Bering Sea, Gulf of Alaska, and along the Pacific coast is well documented. The recent tanker spill in
Prince William Sound has killed tens of thousands of seabirds and seaducks. Large tanker spills (100,000 bbls
or greater) and smaller oil spills (such as 10,000 bbls) from large fish-processing vessels can kill very large
numbers of seabirds (100,000 or more) 9epending on the location and season. Such spills can have long-term
(more than one to several generation) MODERATE effects on portions of the migratory seabird populations
occurring in Norton Sound and the northern Bering Sea.

Effect of Commercial Fishing in the North Pacific: Seabird mortalities due to marine oil spills are additive to
the losses of seabirds that occur from the high seas (foreign) driftnet fishery in the North Pacific, Bering Sea,
and Gulf of Alaska where an estimated 500,000 or more birds are incidentally killed each year. Such losses occur
over a large geographic area in the North Pacific and probably do not seriously reduce the number of seabirds
that nest at a particular colony. However, an increase in the intensity of the fishing effort could increase the take
of seabirds. The growing exploitation of bottomftsh, such as the pollock fishery in the Bering Sea and Gulf of
Alaska, could significantly reduce the availability of prey to some seabird populations if pollock stocks are
overharvested in the future. The present level of pollock harvest in the Bering Sea and Gulf of Alaska has
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apparently contributed to the recent drastic decline of northern sea lion populations in the southern Bering Sea
and the Gulf of Alaska (Perez and Loughlin, 1989).
Overall Interregional eumulative Effects: Migratory waterfowl p~pulations tha~ have been ~d continue to be
affected by cumulative development on both the summer and wmter ranges mclude cackhng Canada geese,
emperor geese, white-fronted geese, Pacific brant and dabbling ducks such as pintails. The~e waterfo~l
populations have declined drastically over the past 25 to 30 years due to the loss of wetland habttats on therr
winter ranges in California and other Pacific coast states due to agricultural and urban development. Further
loss of wetlands and other feeding habitat on the winter ranges is expected to continue in the near future (over
600 000 acres are lost each year in the contiguous United States) reducing the carrying capacity of the range of
th~e regional waterfowl populations for several generatio~ (MAJOR effect). The over~arv~st of mi~atory
waterfowl that nest in the Norton Sound/Yukon-Kuskokwim Delta area has been a contnbutmg factor m the
decline of the geese populations. However, current cooperative management of waterfowl hunting in Alaska by
Yukon-Kuskokwim villages and the Fish and Wildlife Service has greatly reduced the loss of geese recruitment
on the summer range. Future migratory waterfowl hunting is likely to have a short-term (less than one
generation) MINOR effect if coperative management of waterfowl hunting on the Delta continues and if
enforcement of sports hunting regulations along the Pacific Flyway remains dilgent. Migratory waterfowl that
occur in the Norton Sound area can also be affected by environmental contaminates (lead, selenium, insecticides
and other toxic organochlorines) on their winter range in California, Mexico, and the Pacific Northwest. Such
agricultural and other industrial pollutants contaminate adjacent wetland habitats and poison thousands of
waterfowl each year. These habitat and population effects are likely to persist for several generations and can
affect an entire regional population (MAJOR effect).
Oil spills from oil and gas development, marine vessel traffic and commercial fishing are the main types of
development activities affecting migratory seabird populations that occur in Norton Sound. Large oil spills such
as the Prince Wtlliam Sound spill and smaller fuel spills from large fishing vessels can kill very large numbers
of seabirds (100,000 or more) depending on the location and season. Such spills can have long-term (more than
one to several generation) effect (MODERATE) on portions of the migratory seabird populations occurring in
Norton Sound. Seabird mortalities due to oil spills are additive to the losses of seabirds that occur from the high
seas driftnet fisheries in the North Pacific where an estimated 500,000 or more birds are incidentally killed each
year. Although such losses occur over a large geographic area, an increase in the intensity of the fishing effort
would increase the take of seabirds. The growing exploitation of bottom fish such as the pollock in the Bering Sea
and Gulf of Alaska could significantly reduce the availability of prey to some seabird populations if the pollock
stocks are overharvested in the future.
Summarv: Interregional cumulative effects on migratory waterfowl populations occurring in Norton Sound have
been and are expected to be MAJOR. The primary contributing factors to this effect are the loss of wetland and
other habitats on the winter range of regional populations of geese and ducks and the contamination of some
of the remaining wetlands by pollutants (insecticides, selenium, and toxic compounds and toxic trace elements)
from adjacent agriculture and industrial development in the Pacific coast states. The effect of the hunting
overharvest of waterfowl on the summer range and fall flyway has been a MODERATE to MINOR effect. The
cumulative effect on migratory seabirds is expected to be MODERATE. The primary contributing factors to
this effect are oil spills (tanker, crude oil, and fuel oil) from marine vessel traffic and mortality from commercial
fishing nets. The contribution of the proposal to cumulative effects on migratory waterfowl and seabirds from
additional noise and disturbance is expected to be MINOR.
Conclusion: Cumulative effects from activities within the Norton Sound area combined with other activities
within the range of migrating birds are expected to be MAJOR on migratory waterfowl and MODERATE on
migratory seabirds.
6.
Effect on Nonendangered Marine Mammals: The following nonendangered marine
mammals--Pacific walrus, spotted, bearded, and ringed seals, and belukha whale--commonly occur in the
proposed lease-sale area and are likely to have some interaction with OCS mining activities. Noise and
movement of aircraft and support vessels associated with mining operations could temporarily displace some
marine mammals. Dredging activities could affect these marine mammals and their habitats found in the
proposed lease area through excavation and deposition of dredge materials and through release of toxic trace
metals from the sediments. This section briefly discusses the nature of effects of dredging and support activities
on marine mammals, their food sources, and habitats. The reader is directed to Sections IV.B.3 and 4 for a more
comprehensive discussion of the effects of dredging and spoil deposition on the benthic and pelagic communities.
Stipulation Nos. 1, 2, 3 and 4 (see Sec. II.F.) would be implemented as part of the proposal.
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The use or storage of mercury and other toxic substances would be prohibited onboard the dredge (Stipulation
No. 2), thus preventing any accidental spillage of mercury. An effective biological and chemical (water and
sediment) monitoring and operations control program would be conducted to measure the effects of benthic
excavation, sediment deposition, and trace-metal release (especially mercury in the environment--Stipulation No.
1). This stipulation could limit or prevent significant increases in the bioaccumulation of mercury or other trace
metals in marine mammals or in the marine environment. Potential increases in mercury or other trace-metal
bioaccumulation in the food chain and in marine mammals could pose a serious health threat to human
consumers of marine mammal meat (see Sec. IV.B.15).
To aid in the interpretation of the following effects discussion, an explanation of the term "population in the
region," found in the definitions presented in Table IV-2, follows. A population of nonendangered marine
mammals in the region is the number of ringed, bearded, or spotted seals; walruses; or belukha whales that
occur seasonally within Norton Sound or within the Norton Basin. A portion of a population in the region
would be for example, the walruses that haulout on Sledge Island during the summer.
a.
Effect of Noise and Disturbance: OCS mining activities may disturb marine
mammals through either airborne or underwater noise and through the movement of aircraft and boats.

(1)
Air Noise: Major sources of mobile air-noise disturbance are low-flying
aircraft and high-speed motorboats, as well as other high-frequency, high-pitched sounds. Low-flying aircraft
are known to panic hauled out seals and walruses; however, these brief displacements lasting from minutes up
to 2 to 3 hours do not result in long-term (several days to months) or permanent abandonment ofhaulout areas
or pinniped rookeries (Johnson, 1977; Salter, 1979). If disturbance of hauled out seals occurs frequently during
molting, the successful regrowth of skin and hair cells may be retarded; thus, increasing physiological stress on
seals during a normally stressful period. Increases in physiological stress may possibly decrease fertility and
longevity of affected seals. Aircraft-noise disturbance ofbelukha whales from flyovers generally is very transient,
with events not lasting more than a few seconds (Stewart, Aubrey, and Evans, 1983). Such brief disturbances
are not likely to have any serious consequences to belukha whales. Stationary sources of air noise include the
dredging operations. These activities, occurring within a few kilometers, may disturb hauled out seals, and
walruses. However, underwater noises borne from these sources could influence belukha whale behavior over
a greater area.
(2)
Underwater Noise: Sources of underwater noise related to offshore mining
operations primarily include dredges, support vessels, aircraft, sediment core drilling, and seismic vessels. Sound
is more efficiently transmitted and travels at a greater velocity in water than in air.
Underwater-sound-propagation loss is higher in shallow water than in deep water (Greene, 1981). Bottom materia~
structure, and the undersurface of ice cover strongly influence sound transmission. Propagation of most sound
frequencies is greater in summer when dredge operations are to occur than in winter (Greene, 1981).
Underwater noise may alarm whales and pinnipeds, causing them to flee the sound source. For example, Fraker,
Sargeant, and Hoek (1978) reported the startled response and flight of belukha whales from barges and boats
traveling through a whale concentration area. Stewart, Aubrey, and Evans (1983) reported that belukha whales
respond to outboard motor noises by immediately moving downriver away from the source, but whale exposure
to playback recordings of drilling sound had little effect on the movement and general activity of the whales.
Underwater noise may interfere with or mask reception of marine mammal communication or echolocation
signals, or it may interfere with reception of other environmental sounds used by marine mammals for navigation
(Terhune, 1981). Noise produced by outboard motors operating at high speeds may have the greatest potential
for interfering with belukha whale communication and some echolocation signals (Stewart, Aubrey, and Evans,
1983), but exposure to this interference source is likely to be very transient. Low-frequency noises from the
dredges would not mask the high-frequency echolocation signals ofbelukha whales (Gales, 1982). Theoretically,
very noisy dredges may slightly mask low-frequency whale sounds out to a range of 56 km, but the possible
masking range would more likely be limited to about 5 km (Gales, 1982). If the distance between communicating
whales does not exceed their distance from the dredge, no appreciable interference is likely to occur (Gales,
1982). Experiments exposing captive belukha whales to recorded drilling sounds suggest that whales can
acclimate quickly to typical industrial sound levels (Aubrey et al., 1984). This suggestion has been supported by
observations of belukha whales regularly occurring near o.il and gas platforms in Cook Inlet (McCarty, 1981).
However, the level of sound transmitted from a large gold dredge is unknown and could influence some belukha
whale behavior.
~
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Frequent and/or intense noise that causes a flight or avoidance response in marine mammals theoretically could
permanently displace animals from important habitat areas. J:Iowever, the pres~nc~ of se~eral thousan~ beluJ?ta
whales and harbor seals in Bristol Bay and belukha whales m Cook Inlet durmg mtens1ve commercial flshmg
activity and their exposure to noise from numerous fishing boats suggests that these species and perhaps other
marine mammals can tolerate fairly high levels of noise and industrial activity.
(3)
Project-Specffic Noise and Disturbance Effects: Primary sources of noise
and disturbance of marine mammals would come from air and marine traffic and specffic mining operations
such as from seismic surveys, exploratory core drilling and development operations. All of the following
operations are assumed to occur within about 19 km of the south~rn c~ast .of the Seward Peninsula--from j~st
west of Nome and offshore of Safety Sound (Fig. ID-18). Explorat10n-se1Sm1c surveys are assumed to be earned
out over a 3-year exploration and over the 14-year production period during the open-water season using one
vessel shooting 4,200 line km of low-sound-intensity profiles. Seismic surveys for prospect assessment are
assumed to include 8,200 line km run over the 14-year life of the mining operations. These seismic surveys also
are of low-sound intensity and are likely to be less disturbing to marine mammals than the high-intensity, seismic
surveys used in oil and gas exploration. However, the noise. and movement of the seismic vessel itself may briefly
(a few minutes) disturb some seals, walruses, and belukha whales within about 1 km of the vessel when it passes
nearby. Sediment sampling during exploration (3-4 years) is assumed to including the drilling of about 1,900
sediment cores (average depth is 72ft) using 1 small (200-ft) drillship operating during the open-water season
for about 90 days per year and the drilling of 8,200 cores for prospect assessment. Core drilling operations could
disturb and temporarily displace (for a few days) some seals, walruses, and belukha whales within a few
kilometers of the drillship (MINOR effect).
Production placer mining is assumed to include the use of one bucket-ladder dredge with one helicopter and
support vessel (tug boat). The dredge is assumed to operate 100 to 120 days out of the 150-day open-water
season (considering shut downs due to weather). An estimated 360 to 450 helicopter flights between Nome
and the dredge are assumed to occur per dredging season.
This aircraft traffic could be the primary disturbance source to spotted seals hauled out on beaches along Cape
Nome and Safety Sound, to walruses hauled out on Sledge Island, and to bearded and ringed seals hauled out
on reminant ice during the spring. However, such disturbance events would be very brief (a few minutes), with
disturbed seals and walruses returning to haulout locations probably within an hour to a few hours at most
(MINOR effect)--see discussion above under Air Noise. Injury, death, or abandonment of young seals or walrus
calves is not likely to occur from air traffic disturbance in the proposed sale area because seal pupping (in early
spring--March-April) occurs prior to the mining season. Walrus nursery herds are located far to the west and
north of Norton Sound during the mining season and would not be exposed to aircraft traffic.
Noise transmitted from the dredging operations would include noise from several large diesel generators,
hydraulic operation of the dredge-bucket-conveyor system, vibration of the sediment processing equipment, and
the scraping noise associated with sea-bottom excavation and spoil deposition. Noises transmitted from the large
bucket-system dredges are believed to be very loud in comparison to the suction-type dredges that have been
used for artificial island construction in the Canadian Beaufort Sea. However, sound-transmission levels from
the typical bucket dredge (assumed to be used in mining operations for the proposal) are unknown. The zone
of influence or distance at which belukha whales, walruses, and seals could hear and possibly be affected by
bucket-dredge noises could be far greater than that zone of influence (effect) associated with suction dredges.
For the most part, the dredge sounds probably are low-frequency sounds that could be transmitted over several
to tens of kilometers away from the dredge location. Low-frequency sounds from the dredges are not likely to
mask the high-frequency communication sounds of belukha whales (Gales, 1982) but lower frequency sounds of
walruses and some sounds of bearded seals could be masked over several kilometers or more from the dredge
operations. The sounds of dredging operations possibly could displace some seals, walruses, and belukha whales
from habitats near (within a few to several kilometers) the dredge during mining operations for the season (less
than one generation) when the dredges are operating in part of the lease area (excavation of3.2 km 2--mean case)
(representing a MINOR effect). This seasonal displacement of a small number of marine mammals very near
the dredge is not likely to be additive because the dredge would be operating in different areas each year, and
the small seasonal displacement of marine mammals is not likely to represent a significant change in the seasonal
distribution of seals, walruses, and belukha whales. Some marine mammals such as walruses might be attracted
to the dredge out of curiosity over the dredge disturbance of benthic sedments as reported by the crew of the
Bima dredge (Wells 1987).
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b.
Effect of Dredging and Tailings Deposition: OCS mining operations would include
the dredging excavation of sea-bottom material and sediments with subsequent removal and destruction of
benthic infauna and slow-moving epibenthic fauna within the dredge path (see Sees. IV.B.3 and 4). Benthic
organisms destroyed during excavation and deposition would include some clams and other benthic food sources
of walruses and bearded seals--marine mammals that feed in the proposed lease area during the open-water
season. Dredging is unlikely to affect the abundance of pelagic food sources (salmon, smelt, herring, sandlance,
and cod) of belukha whales and spotted seals nor affect the abundance of mobile epibenthic and macroplankton
prey of ringed seals and juvenile spotted and bearded seals because these fish and invertebrates are able to avoid
being entrained in the dredge buckets. Although some pelagic fish and macroplankton prey of marine mammals
could be entrained into the seawater-intake system on the dredges, the relatively small number of prey organisms
lost is likely to have a NEGUGmLE effect on food availability to seals and belukha whales.
The availability of some benthic food sources (clams) of walruses and to a lesser extent bearded seals could be
reduced within the dredged areas for several years. Some clams and other infauna would be destroyed in the
excavation and processing of sea-bottom material and sediments in the placer mining operation while other
infauna would be smothered or crushed in the dredge-spoil-deposition process near the dredge sites. Some
species of bivalves and pollychaetes would be expected to survive entrainment and burial from the operation.
Recolonization/recruitment of clams and other infauna benthos to the dredge sites is likely to be slow and take
several years (Cruickshank et al., 1987). Benthic surveys of dredge sites and control sites within the State gold
lease area near Nome indicate low abundance and diversity of benthic infauna-marine organisms 8 months after
dredging in comparison to the control sites (Rusanowski, Gardner, and Jewett, 1988b).
(1)
Site-Specific Dredging Effects: Mining operations are assumed to include
one to two ladder-bucket dredges operating during the open-water season--May to early November. Each
dredge is assumed to be excavating 12,500 to 15,000 m3 of sea-bottom material per day totaling about 60 acres
per year and 1,300 acres (5.3 km2) over the 14-year life of the proposal. This represents less than 1.0 percent
of the proposed sale area. Although the benthic habitat affected by dredge deposition could be 1.5 to 1.8 times
the size of the area excavated, the loss of benthic food· sources of walruses and bearded seals within this
comparatively small area of 2,600 to 5,200 acres (10.6-21.2 km~ is not likely to have an appreciable effect on the
availability of benthic prey to local groups of walruses (a few hundred to a few thousand animals) or to bearded
seals that feed within the proposed lease area during the open-water season. Walruses are highly mobile and
opportunistic foragers capable of feeding elsewhere if local numbers of prey organisms are reduced (Fay and
Lowry, 1981). The local reduction in benthic prey organisms due to dredging is not likely to be greater than
natural differences in the availability of prey in feeding ranges of walruses and bearded seals (NEGLIGIBLE
effect).
c.
Effect of Trace Metals: Mercury and other trace metals particularly arsenic,
cadmium, and lead are toxic to many marine organisms and potentially toxic to marine mammals. Mercury,
cadmium, and lead have no known biological functions in the physiology of marine organisms. Other potentially
toxic trace metals such as zinc, copper, nickel; and even arsenic are biologically essential elements--trace metals
at low levels in marine organisms. The toxicity of the latter metals through bioaccumulation in the food chain
is generally of minor concern because of the high efficiency excretion of excess amounts of these metals by
marine organisms and the low accumulation rates in the food chain. Mercury is the only highly toxic trace metal
to consistently biomagnify in the food chain (Lindberg et al., 1987). This means that the concentration of
mercury greatly increases when it is taken up in marine organisms such as fish and clams from the water column
and from the sediments, respectively, and, in turn, taken up into seals and walruses that consume the fish and
clams.
(1)
Arsenic: Arsenic has been demonstrated to be biologically essential in
mammals at trace levels (1.35 mg/kg) (Eisler 1988). Arsenic can biomagnify in the food chain in some cases
(Mance, 1987); however, the biomagnified arsenic in marine organisms such as fish is predominately in an
organic form which is less toxic than inorganic arsenic (Bohn, 1975). Arsenic is far less toxic than mercury
(lethal diet dose in mammals, 50 mg arsenic/kg body weight vs. 1-5 mg mercury/kg body) (Eisler, 1988).
Although arsenic is expected to occasionally exceed EPA criteria within 100 m of dredge operations (see Sec.
IV.B.2), levels that might bioaccumulate in the food chain and in prey of marine mammals are expected to be
very low (in the magnitude of a few ppm at the very most) and well below the level at which any effect on
individual marine mammals is likely to occur even if the marine mammals fed exclusively within the dredging
area. Thus, the effects of arsenic on nonendangered marine mammals is expected to be NEGLIGIBLE.
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(2)
Mercw:y: The potential effect of mercury on nonendangered marine
mammals was the primary topic in the following analysis because: (1) elevated ·levels of ~ercury (1.3 pp~)
were reported in beach sediments of the Norton Sound area (~elson e~ a!., 19~5); (2) the. ~tsposal of ~etallic
mercury has occurred in th~ Nome area over the past cen~ m. assoct~tlon With gold mwng-processmg; (3)
mercury has a high potenttal to be conve.rted from metalbc or morgamc forms to m~thylated forms and to
biomagnify up the food chain; and (4) marme mammals are near the top of the food cham, and they are known
to bioaccumulate mercury body tissues (such as liver, kidney, and muscle).
Only a few seal and walrus specimens (3 or 4) have been collected in Norton Sound and analyzed for mercury
and other trace metals. An average of about 2.3 ppm mercury in liver tissue was observed for the spotted and
bearded seal specimens (Rusanowski et al., 1987). The variation in average mercury levels in marine mammals
occurring in Norton Sound could vary by plus or minus several hundred percent to more than 1,000 percent from
this small sample value of 2.3 ppm (wet weight; Rusanowski, Gardner, and Jewett, 1987), as indicated from
mercury levels found in seals in the Canadian Arctic where mercury levels in seals varied from less than 0.1 ppm
to over 200 ppm in seal liver specimens (Wagemann and Muir, 1984). The recorded value of2.3 ppm mercury
in spotted seal and bearded seal liver specimens is above the 1.1 ppm value; indicative of a potential
environmental mercury problem (Eisler, 1987). However, the actual average mercury level in seals and other
marine mammals may be significantly lower (0.5 ppm) or significantly higher (10 ppm wet weight) than 2.3 ppm.
If the average mercury level is much lower, the health risk to consumers of seal meat would be considerably less,
but if the average mercury level is much higher (such as 10 ppm wet weight) the health risk to consumers could
be far greater. The effect of higher baseline-mercury levels in marine mammals is expected to be
NEGLIGmLE to marine mammal populations because marine mammals apparently can tolerate high-mercury
levels (50 ppm) in liver tissue by converting it to a nontoxic form without any adverse effects (Risebrough, 1978).
Trace-metal compounds from industrial-pollutant sources may affect marine mammals through accumulation
in food sources. Risebrough (1978) reviewed bioaccumulation in marine mammals of mercury, cadmium, and
lead--three heavy metals known to be toxic to organisms. Eaton and Farant (1982) and Smith and Armstrong
(1978) reported high levels of mercury in the tissues of marine mammals, particularly in arctic species such as
ringed and bearded seals, and polar bears, with high concentrations located in the liver, blubber, skin, and hair
(centers of accumulation and routes of excretion). High levels of mercury and cadmium in arctic marine
mammals and in their food sources are believed to be of natural geologic origin rather than a result of industrial
pollution (Risebrough, 1978; Eaton and Farant, 1982; McDonald and Sprague, 1985). However, elevated
mercury, lead, or cadmium levels were reported in ringed seals near a lead-zinc mine in the Canadian Arctic
(Wagemann, 1989). Mercury reported in the tissues of marine mammals from estuaries and coastal areas (where
industrial development is present) probably originates in part from manmade pollutants, but pollutant
contributions are difficult to measure against the increase in mercury levels occurring with the age of the animals
and against the high levels coming from local natural sources (Risebrough, 1978; Gaskin, 1982). Most of the
mercury residues found in tissues appear to be in nontoxic, molecular forms and combined with selenium and/or
bromine (Martinet al., 1976; Risebrough, 1978; Pelletier, 1985). Seals, polar bears, and other marine mammals
appear to possess a mechanism that detoxifies the mercury present in their food sources ~isebrough, 1978;
Gaskin, 1982; Schellhammer, 1987).
A protective action (detoxification) of selenium against mercury (chemical binding of both metal ions) was

reviewed by Parizek et al. (1974), Risebrough (1978), and Scheuhammer (1987); however, it is unknown whether
all marine mammals possess this biochemical adaptation. Mercury levels were found to increase with the age of
seals (Sergeant and Armstrong, 1973; Holden, 1975). To date, examination of marine mammal tissues for lead
indicates that concentrations are low and that significant accumulation has not occurred in marine mammals or
in marine foodwebs (Risebrough, 1978). Presently, none of the available data on concentrations of heavy metals
in marine mammals can be definitely attributed to pollution. However, very high levels of mercury from a
documented industrial source were the cause of lethal mercury poisoning in a wild river otter (Wren, 1985). Very
high levels of methylmercury (25 mg/kg body weight) given to harp seals daily, resulted in blood levels of greater
than 25 ppm and resulted in death due to apparent renal failure (Ronald et al., 1977).
(3)
!&&I: This metal does not biomagnify in the food chain, but it is neither
essential nor beneficial to living organisms (Eisler, 1988). Lead is known to cause learning disabilities at very
low levels (0.1 mg/kg body weight) in primates. For sensitive domestic and laboratory mammals, survival was
reduced at chronic oral doses of 5 mg/kg body weight (dog) and at dietary levels of 1.7 mg/kg body weight
(horse) as cited in Eisler (1988). However, lead levels measured within 100m of current dredge operations are
generally below levels (20 ppb) associated with toxic effects on invertebrates and fiShes (see Sees. IV.B.3 and 4).
Thus, invertebrates and fish as food sources of marine mammals are not expected to be affected by lead levels
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in the dredge areas. It is unlikely that lead effects on marine mammals would come through the marine food
chain because lead concentrations would be diluted beyond 100 m in the dredge plume, and, thus, food sources
of marine mammals would not be significantly contaminated. Effects of lead on nonendangered marine mammals
is expected to be NELIGmLE.
(4)
Copper: Copper is an essential element in the physiology of marine mammals
as well as other organisms. Studies on copper toxicity in domestic mammals indicate that marine mammals are
probably quite tolerant of relatively high levels of copper in the food chain; toxic effects on some domestic
mammals were not apparent until copper levels were increased 20 to 50 times over normal levels (Bremner,
1979). However, young mammals might be affected by relatively low copper intakes when they are being fed
milk-based diets (Shand and Lewis, 1957; and Weiss and Baur, 1968, as cited by Bremner, 1979). Although
current dredge operations had exceeded EPA criteria for copper (with concentrations as high as 51.3 ppb in the
water), these concentrations would be gr:eatly diluted beyond 100 m of the dredge and are not likely to increase
copper levels in marine mammal prey such as clams more than several times over background levels such that
marine mammal populations would be affected. The effect of copper on nonendangered marine mammals is
expected to be NEGLIGmLE.

(5)
Nickel: Nickel is believed to be an essential element that is important in
the physiology of living organisms (Nielsen, 1971). However, nickel and nickel compounds can be toxic. Exposure
to airborne nickel particles can give rise to allergic reactions and may be associated with respiratory cancer
(Reichrtova, Kovacikova, and Takac, 1986). Although nickel levels measured within 100 m of current dredge
operations had exceeded EPA criteria, the levels measured near the dredge are below the levels where effects
on invertebrates and fishes are likely to occur (see Sees. IV.B.3 and 4). Thus, no significant effects on the marine
food chain nor any significant accumulation of nickel in the prey of nonendangered marine mammals is expected
to occur. The effects of nickel on nonendangered marine mammals is expected to be NEGLIGIBLE.
(6)
Cadmium: Although cadmium bioaccumulates in the food chain, mammals
are comparatively resistant to the biocidal properties of this trace metal (Eisler, 1985). It is at least 10- to 100fold less toxic than mercury (lethal diet dose in mammals, 150-250 mg cadmium/kg body weight vs. 1-5 mg
mercury/kg body weight). Cadmium concentrates in the kidneys and liver of mammals. Neither projected
discharges of cadmium from the proposed sale nor reported concentrations near the current dredge operations
are large enough to exceed EPA criteria (see Sec. IV.B.2). Thus, the effects of cadmium on nonendangered
marine mammals is expected to be NEGUGIBLE.
Site-Specific Effects of Mercury: An estimated 12,500 to 15,000 m3 of seafloor would be excavated daily by the
one dredge during the 100- to 150-day mining season (May-November), and an estimated 20 million m3 of
seafloor would be excavated over the 14-year life of mining operations in the proposed lease area. Average
dredge-excavation depth is assumed to be 3.6 meters. The excavation and deposition (redistribution) of this
amount of sea-bottom material and sediments is sufficient to mobilize and repartition mercury, mercury
compounds and other potentially toxic trace metals into the water column and onto the benthic surface where
this mercury could be ingested and absorbed into marine organisms. Concentrations of mercury (metallic) of
human (gold mining) origin and of natural origin (cinnabar ore) are present in the Nome/southern Seward
Peninsula area. Mercury concentrations of up to 1.3 ppm have been found in nearshore gravels in the Nome
area--well above the average level of 0.034 ppm for the Norton Basin (see Sec. IIIA.6.). The marine
environment of Norton Sound, particularly the Nome area, has been exposed to mercury contamination from gold
processing through runoff from contaminated soil and from streams in the Nome area where gold dredging has
occurred for decades. Much of this mercury was in metallic or inorganic form with probably little being absorbed
directly into marine organisms. However, inorganic and metallic mercury present in the sea-bottom sediments
or ingested by marine organisms exposed to the sediment plume can be acted on by bacteria in the sediments
or in the intestines of marine organisms (including marine mammals) and can be converted to methylmercury
compounds (Rowland, Davies, and Grasso, 1977) that are highly absorbable and toxic to marine organisms and
readily bioaccumulate in the ecosystem. Therefore, dredging operations associated with gold mining in the
Norton Sound proposed lease area might increase the exposure of marine mammals to toxic levels of mercury
and other trace metals including cadmium and lead. Assuming that dredging operations excavate sea-bottom
materials and sediments with concentrations of mercury, some contamination of marine organisms, including
marine mammals, could occur.
The effect of toxic trace metals on pinnipeds and belukha whales could depend on which trace metal is present
in the animals (mercury is generally the most toxic trace metal at low levels in marine organisms), the chemical
form of the trace metal (methylmercury is highly absorbable in marine organisms), and the presence or deficiency
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of other trace elements or trace metals in the animal (in the case of methylmercury contamination, selenium
helps to alleviate the toxicity). Dredging opera?ons could excavate sea-b~ttom sedi~ents with elevated levels
of mercury (0.034 ppm) and some bioaccumulatlon mercury ~ort~pounds 1~ the mann~ ecosystem could occur
(perhaps an increase of a few ppm mercury). Potential contammation and b10accumulat10n of mercury or other
trace metals in marine mammals through contaminated food sources (ftsh, clams, and other prey) could result
in direct mortality of highly contaminated animals (perhaps 25 ppm mercury in blood) if mercury concentrates
in the brain and affects the central nervous system (Scheuhammer, 1987; Wren, 1985) or causes renal failure
(Ronald et al., 1977). However, such effects are very unlikely considering the small area (60 acres per year)
assumed to be dredged.
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Mercury is likely to bioaccumulate within liver tissue of seals, walruses, and and belukha whales in molecular
association with the trace metal selenium. The toxicity of mercury contamination is likely to be reduced or
neutralized within the tissues and organs of seals and walruses in molecular association with selenium
(Risebrough, 1978; Schellhammer, 1987). Thus, bioaccumulation of mercury and other toxic trace metals within
marine mammal tissues is likely to have no apparent adverse effect on seals, walruses, and belukha whales. Very
high levels of mercury (up to 420 ppm) in seal livers were reported from animals collected in the Canadian Arctic
with no apparent effect on seal populations (Smith and Armstrong, 1978). High mercury levels in seals and polar
bears in the Arctic are believed to come primarily from natural rather than manmade sources (Eaton and Farant,
1982; Smith and Armstrong, 1978). Potential increases in mercury levels, that might be associated with dredging,
of a few ppm within some marine mammals is not likely to significantly affect the abundance of seals, walruses,
and belukha whales in the Norton Sound area (NEGLIGffiLE effect) because these marine mammals can
tolerate such increases in mercury by detoxifying and excreting mercury (Risebrough, 1978; Ronald et al., 1977).
The dredging of20 million m3 of seafloor even with 0.034-ppm mercury is not likely to cause a very high (several
ppm) increase in mercury levels in the food chain. The dredging of 3.2 km2 of seafloor (800 acres) is not
expected to greatly increase mercury levels in marine mammals (such as 25 ppm in marine mammal blood)
beyond that which marine mammals may not be capable of tolerating. A concentration of 2.3 ppm mercury was
found in seal liver specimens collected in the Nome area (Rusanowski, Gardner, and Jewett, 1987). The 2.3 ppm
mercury value is within the lower midrange of mercury levels found in the Arctic (Wagemann and Muir, 1984),
but the sample size of three to four seals is too small to indicate what the average mercury -level is within seal
populations occurring in Norton Sound. However, this level of mercury is generally low compared to mercury
levels found in the liver of marine mammals in other regions.
Summary. The potential increases in mercury and other toxic trace metals within the marine ecosystem
associated with the proposal are not likely to affect the abundance or distribution of marine mammals (ringed,
bearded, and spotted seals, walrus, and belukha whale) that are present in the sale area (NEGLIGIBLE effect)
because marine mammals have shown the ability to detoxify, neutralize, and excrete mercury as well as other
trace metals with no apparent adverse effects.
Recent data on water chemistry mercury levels in Norton Sound including measurements taken near current
dredging suggest that mercury levels in the water do not exceed the chronic criterion standard (Sec. IV.B.2).
This finding indicates that there would not be any significant increase in mercury bioaccumulation in the food
chain or in marine mammals associated with the proposal. Similar low mercury levels are expected to be
measured in the water when dredging occurs in Federal OCS waters under the proposal. The effect of mercury
on nonendangered marine mammals is expected to be NEGLIGIBLE.
The implementation of Stipulation No. 1 (an effective. monitoring and operations control program) and
Stipulation No. 2 (prohibition of the use or storage of mercury and other toxic substances onboard the dredge)
is likely to prevent any significant increases in mercury or other trace metals from occurring in marine mammals
and in the marine environment of Norton Sound.
d.
Effect of a Fuel Spill: This section discusses the nature of the effects of oil on
marine mammals. OCS Report MMS-85-0031 (Hansen, 1985), which is incorporated by reference, contains a
detailed discussion of the various possible direct and indirect effects of oil pollution and other chemical pollutants
on marine mammals. Direct contact with spilled oil may cause mortality of some marine mammals and have
no apparent effect on others, depending on factors such as species involved, age, and physiological status of the
animal. Some newly born seal pups are likely to suffer direct mortality from oiling through loss of
thermo-insulation, resulting in hypothermia. On the other hand, walrus calves' natal pelage, which contains no
underfur and is sparse compared to the lanugo pelage of ice-seal pups, is of little insulative value; thus, oiling
of walrus calves would not significantly reduce thermo-insulation. However, oiling could increase physiological
stress--particularly in very young calves--and contribute to the death of some animals. Adult and subadult ringed,
IV-B-66

spotted, and bearded seals and walruses that rely on thick layers of blubber for thermo-insulation, may suffer
some temporary adverse effects such as eye and skin irritation with possible infection if contact with oil occurs.
Such effects may increase physiological stress and perhaps contribute to the death of some individuals (Geraci
and Smith, 1976; Geraci and St. Aubin, 1980). Deaths attributable to oil contamination are more likely to occur
during periods of high natural stress, such as during moltipg or times of food scarcity and disease infestations.
The few recorded mammal deaths attributed to oil spills in case histories occurred during the winter months
(Duval, Martin, and Fink, 1981), a season of increased natural stress.
Although species-specific effects of oil contact on belukha whales are uncertain, studies by Geraci and St. Aubin
(1982) of hydrocarbon effects on dolphins and porpoises, as representative odontocetes, provide sufficient insight
on the potential effects of oil-spill contact on belukha whales. The findings of these experiments suggest that
smooth-skinned cetaceans such as belukha whales, dolphins, porpoises, and killer whales could suffer some minor
skin damage if they were confined to a small surface area contaminated with oil (such as an ice lead). However,
such effects on the skin are likely to be short-term or transient (oil is unlikely to adhere to the skin), with
recovery occurring within a few days (Hansen, 1985).
Oil ingestion by marine mammals through consumption of contaminated prey and by grooming or nursing could
have pathological effects, depending on the amount ingested, species involved, and the animal's physiological
state. Death would be likely to occur if a large amount of oil were ingested or if oil were aspirated into the
lungs. Ingestion of sublethal amounts of oil can have various physiological effects on a marine mammal,
depending on whether the animal is able to excrete and/or detoxify the hydrocarbons. Geraci and Smith (1976b)
demonstrated that seals are able to excrete as well as absorb oil. Both seals and cetaceans potentially can
metabolize small quantities of ingested oil and detoxify hydrocarbons through the function of an oxygenase
enzyme complement (Engelhardt, 1983) demonstrated as cytochrome p-450 in the liver of cetaceans (Geraci and
St. Aubin, 1982) and as aryl hydroxylase in the liver and kidney tissues of seals (Engelhardt, 1982), suggesting
that seals and whales may not suffer any serious physiological effects if they consume small quantities of oil (such
as 75 ml, Geraci and Smith, 1976).
Seals, walruses, and belukha whales are not likely to intentionally avoid oil spills, although they may limit or
avoid further contact with oil if they experience discomfort or apprehension as a result of contact with an oil
slick (Hansen, 1985). Under some circumstances, they may be attracted to the spill site if concentrations of
food organisms are nearby; or they may have little choice but to move through the spill site during migration.
Indirect effects of oil pollution on seals, walruses, and belukha whales would be those associated with changes
in availability or suitability of various food sources. However, ringed, spotted, and bearded seals; walruses; and
belukha whales opportunistically prey on a variety of available food organisms and are capable of moving from
an area of local prey depletion to other locations of prey abundance. Breeding ringed seals that remain in local
areas during the pupping season may be an exception, but the reduction of food organisms (arctic cod and
epibenthic crustaceans) would persist for no more than one season due to rapid recruitment of these food
organisms and represent no more than a MINOR effect.
Site-Specific Effects of a Fuel Spill: An assumed fuel spill occurring (during June to September) in association
with offshore mining activities is assumed to be 3,500 bbls of diesel fuel (see Sec. IV.B.2). The diesel slick from
the fuel-spill site could cover about 05 to 0.6 km2 of ocean surface as a continuous slick within 10 days or it
could move over 150 km2 from the spill site. Such a spill has about a 32-percent chance or greater of contacting
some coastal haulout locations of spotted seals or walruses within 3 days in the Nome area. Assuming the fuel
spill contacts a haulout area, less than one hundred to perhaps a few hundred spotted seals and, or walruses
might come in contact with the diesel slick. Some of these animals may become heavily oiled and suffer eye and
perhaps skin irritation for a few hours to a few days after contact with the spill. In a severe case some heavily
oiled seals or walruses that are highly stressed by disease might die as a result of contact with the fuel spill. Such
potential losses would be a very short-term (less than one generation) effect on the abundance or distribution
of seals, and walruses, (MINOR effect). No belukha whales are likely to be exposed to the diesel slick long
enough to be adversely affected by the spill (NEGLIGffiLE effect)). The fuel spill is not likely to reduce the
availability of widespread food sources of seals, walruses, and belukha whales for more than a few weeks very
near the spill site. The effect of a fuel spill on these marine mammals is expected to be MINOR.
SUMMARY: Noise and movement of aircraft and support vessels associated with mining operations, as well
as dredging activities and exploration sediment-core drilling could affect seals, walruses, and belukha whales
and their habitats found in the proposed lease area. A total estimate of 12,400 line km of low-sound-intensity.
seismic surveys are assumed to occur over the 14-year life of the mining operations. The noise and movement
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of the operating seismic vessel could briefly (a few minutes to perhaps an hour) disturb some seals, walruses,
and belukha whales within about 1 km of the vessel when it passes nearby. The exploratory drilling of about
1800 sediment cores over 3 to 4 years using 1 small (200-ft) vessel equipped with drilling rigs operating during
the open-water season for about~ days per rear could disturb and temporarily displace (a fe": days) some seals,
walruses and belukha whales within a few kilometers of the vessel (MINOR effect). An estimated 360 to 450
helicopter flights between Nome and the dredge are likely to be the primary noise and disturbance sources to
spotted seals that haul out on beaches along Cape Nome and Safety Sound, to walruses that haul out on Sledge
Island, and to bearded and ringed seals that haul out on remnant ice floes during the spring. Such disturbance
events would be very brief (a few minutes), and disturbed seals and walruses are likely to return to haulout
locations within an hour to a few hours or within a few days (MINOR effect).
The sounds of dredging operations might displace some seals, walruses, and belukha whales from habitats near
(within a few to several km) the dredge during mining operations for one season (less than one generation) when
the dredge is operating in a small part (53 km 2) of the lease area (representing a MINOR effect).
The excavation and deposition of sediments by one dredge over about 2 to 4 percent of the proposed sale area
is likely to have NEGLIGIBLE effect on the availability, abundance, and overall distributions of most pelag!c
and epibenthic prey ofbelukha whales, and spotted and ringed seals. The excavation of 1,300 acres (53 km~
over the 14-year life of mining operations represents less than 1.0 percent of the sea-bottom benthic habitat
excavated and 2 to 4 percent of the seafloor of the proposed sale area significantly inundated by deposition of
sediments. The loss of benthic food sources (such as clams) of walruses and bearded seals within 2 to 4 percent
of the sale area is not likely to have a measurable effect (NEGLIGIBLE) on the availability of benthic prey to
local groups of walruses (a few hundred to no more than 2,000) or to some bearded seals that feed within the
Nome area because these pinnipeds are highly mobile and capable of utilizing other unaffected food organisms
that are abundant throughout the rest of the sale area and Norton Sound.
The excavation and deposition of 20 million m3 of seafloor under the proposal has the potential to mobilize
and repartition mercury, mercury compounds, and other potentially toxic metals of both natural (geologic) and
manmade (onshore-gold mining) origin present in the sea sediments along the coast of Nome/southern Seward
Peninsula. Mercury, in its most absorbable form (methylmercury compounds), is one hundredfold more toxic
than other toxic trace metals such as lead, and cadmium (see Sec. IV.B.2, Effect on Water Quality). The levels
of arsenic, lead, cadmium, copper, and nickel measured in association with current dredge operations are
expected to have NEGLIGIBLE effects on nonendangered marine mammals. Similar levels are expected to be
measured in association with the proposal under the monitoring and operations control progam (Stipulation No.
1).
Although the mercury present in the sediments probably is in metallic and inorganic forms, bacteria in the
sediments, and in the intestinal tracts of marine animals are capable of converting inorganic mercury to
methylated mercury compounds that are readily absorbed and bioaccumulate. Dredging operations could excavate
some sea-bottom sediments with high levels of mercury (0.034 ppm); some bioaccumulation of mercury over and
above natural mercury levels could occur (perhaps increases of a few ppm in higher trophic levels--birds and
marine mammals). Mercury compounds or mercury ions are likely to form inert molecular compounds with trace
elements such as selenium in the liver of the marine mammal and have no apparent effect on the health of the
marine mammal. Very high (> 100 ppm) concentrations of mercury-selenium compounds in liver tissue have
been recorded in Arctic marine mammals with no apparent effect on the populations. The dredging of 5.3 km2
of seafloor is not expected to greatly increase mercury levels (such as increases of 10-25 ppm) in marine mammal
tissues beyond that which marine mammals may not be capabl~ of tolerating. The potential increase of no more
than 1 to 3 ppm mercury in higher trophic level organisms such as marine mammals is not likely to affect marine
mammals in the Nome area because marine mammals apparently are able to detoxify, neutralize, and excrete
mercury at these concentrations with no irreparable harm. Thus, the abundance and distribution (as well as the
behavior and reproductive biology) of ringed, bearded, and spotted seals, walruses, and belukha whales present
in the sale area are not likely to be affected (NEGLIGIBLE effect).
Recent data on water chemistry mercury levels measured near current dredging indicates that the mercury
levels in the water do not exceed the EPA chronic criterion standard and indicate that there would not be any
significant increase in mercury levels in the marine environment associated with the proposal. Similar low
mercury levels are expected to be measured in the water during Federal OCS mining the bioaccumulation of
mercury and other trace metals in marine mammals and in the food chain is expected to be NEGLIGIBLE.
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If the assumed fuel spill occurred near some coastal haulout locations of spotted seals or walruses, some of
these pinnipeds could be contacted by the spill. Less than one hundred to perhaps a few hundred spotted seals
and/or walruses might come in contact with the diesel slick. Some of these animals may become heavily oiled
and suffer eye and perhaps skin irritation for a few hours to a few days after contact with the spill. In a severe
case some heavily oiled seals or walruses that are highly stressed by disease might die as a result of contact with
the oil spill. Such potential losses would be a very short-term (less than one generation) effect on the abundance
or distribution of seals and walruses (MINOR effect). No belukha whales are likely to be exposed to the diesel
slick long enough to be adversely affected by the spill (NEGLIGIBLE effect). The fuel spill is not likely to
reduce the availability of widespread food sources of seals, walruses, and belukha whales for more than a few
weeks very near the spill site. The effect of a fuel spill on these marine mammals is expected to be MINOR.
CONCLUSION (Effect on Nonendangered Marine Mammals): The effect of the proposal on nonendangered
marine mammals (ringed, bearded, and spotted seals, walruses and belukha whales) is expected to be MINOR.

CUMULATIVE EFFECTS: The additive effects of other ongoing and planned projects, as well as the proposal,
on nonendangered marine mammals are discussed in this section. The following projects have potential habitat
and noise and disturbance effects on seals, walruses and belukha whales: offshore mining on existing State of
Alaska leases, proposed OCS offshore mining under the proposal, previous and future Federal OCS oil and gas
industrial activities in Norton Sound, and onshore and coastal development projects including ongoing and past
mining projects in the Nome area.
Effects of Offshore Mining: The proposal is assumed to include the dredging of 5.3 km2 of sea bottom in
Norton Sound over the life of the leases as discussed above. At present, WestGold is mining for gold on State
of Alaska offshore leases that cover 21,741 acres near Nome with the dredging of 120 acres per lear per
operation (Table IV-2-A). A small dredge has been operating in the Nome harbor dumping 13,000 yd /year of
dredge spoil near the mouth of the Snake River. The latter dredge spoil has been contaminated with mercury
(see discussion in Sec. IVA.3) Cumulative mining operations could include the dredging of a total of perhaps
10 mi2 or more of sea bottom in the Nome area and along the southern coast of the Seward Peninsula. This
dredged area would include some benthic feeding habitat of an estimated 1,000 to 2,000 walruses and some
juvenile bearded seals that summer in Norton Sound. Some clams and other benthic food sources of walruses
and bearded seals would be destroyed during mining excavation of the sea bottom and during deposition of
dredge spoil. However, this loss of benthic-food sources of some walruses and bearded seals is within a
comparatively small area of perhaps 15 to 30 km2 or about 4 to 8 percent of the proposed lease area. This small
loss of benthic food sources is not likely to have an appreciable effect on the availability of benthic prey to local
groups of walruses or to bearded seals that frequent the Nome area during the open-water season. Walruses
and bearded seals are believed to forage over many miles in search ofprey. The local reduction in benthic prey
organisms due to dredging operations in the Nome area is not likely to be greater than natural differences in the
availability of prey on the seasonal feeding range of walruses and bearded seals.
Existing WestGold leases and planned and ongoing dredging operations by this company occur west of local
walrus and spotted seal haulout areas at Cape Darby and Safety Lagoon and east of walrus haulout locations
on Sledge Island. Thus, existing offshore-mining operations probably are having minimal noise and disturbance
effects on these pinnipeds. However, belukha whales and other seals that feed offshore of the streams in the
Nome area (such as off the Snake River) are exposed to noise, the movement of the dredge, and air- and
vessel-support traffic (2 helicopter trips/day and 2 support-vessel trips/day). Whales and pinnipeds may be
locally displaced within a few miles of the dredge during actual mining operations for the season (less than one
generation) when the dredge is operating in part of the present lease area (representing a MINOR effect).
The estimated 360 to 450 helicopter flights per mining season between Nome and the dredge assumed under
the proposal could double or triple the amount of air traffic that walruses, seals, and belukha whales could be
exposed to in the Nome area. Noise and disturbance of these marine mammals from aircraft and dredge-support vessels would be very brief (a few minutes) with disturbed seals, walruses, and belukha whales returning
to habitat locations generally within an hour to a few hours at most. The cumulative increase in air and vessel
traffic could increase the frequency of these temporary disturbance/ displacement events. However, such seasonal
and intermittent traffic is not likely to cause long-term (several years or one generation or more) displacement
of pinnipeds and belukha whales from the Nome area. High cumulative air and vessel traffic in Bristol Bay,
Alaska during the commercial fiShing season apparently has not affected the distribution of belukha whales and
seals in that area. Thus, cumulative air and vessel traffic associated with industrial activities in the Nome area
is likely to cause brief startle/flight responses by pinnipeds and belukha whales, where the distribution of affected
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animals is changed for a short period of time (a few hours or a few days) and would represent a MINOR effect
on these marine mammal assemblages.
Cumulative dredging of sea-bottom sediments in the Nome area is likely to result in some increase in
concentration levels of mercury and other toxic trace metals within marine organisms including food sources
of seals, walruses, and belukha whales.
Some increased bioaccumulation (for example 1-3 ppm) of mercury or increases in levels of other toxic trace
metals could occur as a result of cumulative offshore mining but the level of mercury increase in marine mammal
tissues (especially liver) would vary between marine mammal species and between individual animals depending
on what type and amount of particular food organisms are consumed. These levels also would vary greatly
depending on the molecular form the mercury is in when consumed by seals, walruses, and belukha whales.
Because marine mammals in the Nome area and marine mammals in the Arctic are exposed to natural mineral
sources of mercury and other potentially toxic trace metals (see discussion for the proposal, Effect of Trace
Metals), they probably have adapted to the presence of mercury and other trace metals (such as cadmium) within
the marine environment and within their food sources. An increase in the mercury bioaccumulation in the Nome
area marine and coastal environment due to cumulative offshore dredging/mining activities probably is not likely
to result in significant increases in mercury contamination (1-3 ppm mercury) in marine mammal populations
throughout the. northern Bering Seabecause the dredge plume and potential contamination would be confined
to Norton Sound.
Cumulative offshore mining could potentially result in increased mercury (perhaps 1 ppm mercury) and perhaps
other trace-metal loads within the tissues of perhaps a total of 1,000 to 5,000 walruses, bearded seals, spotted
seals, and belukha whales (a portion of the northern Bering Sea marine mammal populations) that summer in
the Nome area. A cumulative increase in mercury and other trace-metal levels in the seals, walruses, and
belukha whales that seasonally are present in the Nome area is not likely to have a measurable effect on the
abundance or distribution of these marine mammals in the Nome area (NEGLIGIBLE effect, see Effects of
Trace Metals: under the proposal). However, elevated mercury concentrations in seal, walrus, and belukha whale
tissues should be considered as presumptive evidence of an environmental mercury problem.
Effect of Federal OCS Oil and Gas Activities: Air and marine-vessel traffic and potential oil spills are the
primary sources of cumulative effects associated with OCS oil and gas activities in Norton Sound on seals,
walruses, and belukha whales. OCS oil and gas exploration in Norton Sound from Sale 57 included the use of
two jack-up drill platforms and two supply-support vessels for one season (June-October) and one drill platform
for a second season with about two helicopter trips per day per platform between Nome and the platforms (Table
IV-2a; Fig. IV-1). This low level of air and vessel traffic and other exploration activity has had a minimal effect
on marine mammals in Norton Sound. Further exploration from a potential future oil and gas lease sale is likely
to have similar levels of air and vessel traffic. If oil were discovered in Norton Sound this traffic would increase
in volume and duration. The incidence of aircraft and marine-vessel disturbance of seals, walruses, and belukha
whales would be expected to increase somewhat over that caused by other projects. The level of effect is still
likely to be short term (less than 1 year) and local (within about 1.6 km of the air and vessel operations) and
would represent a MINOR effect (see Noise and Disturbance Effects, under the proposal).
Oil spills that may be associated with OCS oil and gas activities in the future are likely to have short-term (less
than one generation) MINOR effects on the abundance and distribution of seals, walruses, and belukha whales
in the Norton Sound area (USDOI, MMS, 1985a). Sale 57 oil and gas exploration activities in Norton Sound
did not result in any significant oil spills. Thus, OCS oil and gas exploration has had a NEGLIGIBLE oil spill
effect on nonendangered marine mammals. Further exploration is expected to have NEGLIGIBLE oil-spill
effects.
Effect of Onshore and Coastal Development: Primary onshore and coastal development in the Nome area has
been associated with placer gold mining both in the past and at present with 75 acres disturbed per year by
present placer mining operations (Table IV-2a). Historically, up to 45 different gold dredges have operated at
some tim~ around Nome (see Fig. IV-1 for locations of gold mining sites). The primary potential effect on seals,
walruses, and belukha whales associated with the onshore gold mining activities is the mercury contamination
of the marine and coastal environment from dredge spoil and gold-processing sites in the Nome area. A
considerable amount of mercury was discharged into streams or onto the ground around the dredge and gold
processing houses. This mercury is eventually broken down by bacterial and chemical action and eventually
drains into the streams and marine environment as inorganic or organic compounds. Mercury that is converted
to organic compounds is readily absorbed by marine and coastal organisms (including primary food organisms
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of marine mammals) and bioaccumulates within the tissues of seals and other marine mammals. Past
gold-dredging and gold-processing sites in the Nome area continue to be local sources of mercury contamination .
of the marine and coastal environment even though mercury is presently not being used in the mining process
in the Nome area. These manmade sources of mercury might add to the bioaccumulation of mercury in marine
mammal tissues. Elevated mercury levels could be present in some of the walruses, seals, and belukha whales
that summer in the Nome area. Elevated mercury levels (over, for example, 25 ppm) could represent a
significant physiological stress on these marine mammals that in turn could shorten the lifespan of the highly
contaminated animals. But, such levels are not known to occur in Norton Sound marine mammals.
Overall Cumulative Effect: Cumulative onshore gold mining has resulted in some increase in mercury levels
in the coastal environment of the Nome area. Cumulative State of Alaska and proposed Federal OCS offshore
mining could potentially increase the availability of or repartition natural mercury deposits and manmade mercury
contaminates present in the marine sediments of Norton Sound, that could in turn increase the level of mercury
and other potentially toxic trace metals in marine organisms including seals, walruses, and belukha whales. These
cumulative sourCes of mercury could result in some bioaccumulation mercury in marine mammal tissues and
perhaps increase physiological stress on highly contaminated marine mammals and possibly shorten their
lifespans. However, an increase in mercury levels (such as 1 ppm) in some marine mammals is not likely to
affect the abundance or distribution of seals, walruses, and belukha whales in the Nome area. Marine mammals
appear to be capable of detoxifying, neutralizing, and excreting mercury and other potentially toxic trace metals
with no irreparable harm (NEGUGmLE effect) (see discussion under the proposal, Effect ofTrace Metals).
Cumulative offshore dredging (of perhaps 15-30 km2 or about 4-8% of the sale area) from both State of Alaska
and proposed OCS mining would result in the alteration and destruction of a small portion (part of the 4-8%)
of some seasonal benthic-feeding habitat and food organisms of perhaps 1,000 to 2,000 or more walruses and
bearded seals that occur seasonally in the Nome area. This local effect would be limited to within a few hundred
yards of the dredging sites and is not likely to significantly diminish the availability of clams and other benthic
food sources of bearded seals and walruses. The availability of pelagic-food sources (such as cod and sandlance)
of spotted and ringed seals and belukha whales is not likely to be affected at all (NEGLIGIBLE effect).
Cumulative noise and disturbance of marine mammals would be primarily from air and vessel traffic and
dredging noise in the Nome area. Both State of Alaska and proposed Federal OCS mining and oil and gas
activities could result in several hundred or more helicopter flights and support-vessel trips per year to offshore
oil and gas and mining sites in the Nome area. This traffic and the noise from dredges are likely to cause
short-term (one season or less than one generation) changes in the local distribution of seals, walrus, and belukha
whales within. a few miles of mining operations and n~ar air and vessel traffic (MINOR effect). Such
disturbance/displacement effects are not expected to be additive because dredges and air and vessel traffic would
be occurring at different locations each year and marine mammals would not be continuously disturbed or
displaced from the same locations (only frequent or continuous disturbance/ displacement is likely to cause
permanent or long-term changes in marine mammal distribution).
Oil spills that may be associated with future OCS oil and gas activities and potential fuel spills associated with
dredging operations in Norton Sound are expected to have short-term (MINOR) effects on the abundance or
distribution of some seals, walruses, and belukha whales in the Norton Sound area. Sale 57 oil and gas
exploration activities in Norton Sound did not result in any significant oil spills. Thus, OCS oil and gas
exploration has had a NEGLIGIBLE effect on nonendangered marine mammals up to this time.
Summary: The cumulative effects from (1) potential increased bioaccumulation of mercury and other trace
metals in the marine environment; (2) additive offshore dredging effects on marine mammal benthic habitats
(an estimated 15-30 km2; less than 5% of the benthic habitat in Norton Sound); (3) cumulative noise and
disturbance from air and vessel traffic associated with the above projects; and, (4) potential oil-spill effects from
OCS oil and gas activities (including fuel spills) are likely to have short-term (less than one generation) MINOR
effects on some seals, walruses, and belukha whales that seasonally occur in Norton Sound.
Conclusion: Cumulative mining, oil and gas, and other development activities in the Nome/Norton Sound area
are expected to have MINOR effects on nonendangered marine mammals.
Cumulative Effects on Migratory Species--Nonendangered Marine Mammals: The additive effects of other
ongoing and future development occurring within the Beaufort, Chukchi, and Bering Seas in the summer and
winter ranges of migratory seals, walruses, and belukha whales occurring in Norton Sound are discussed in this
section. The following development activities have actual or potential adverse effects on the abundance or
distribution of seals, walruses, and belukha whales. The effects described above under cumulative effects apply,
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as appropriate, to the following migratory species. Because of the added geographic range of migratory species,
they are subject to the following additional effects.
Cumulative Effects of Oil and Gas EJq?loration and Development in the Bering. Chukchi. and Beaufort Seas:
Migratory populations of belukha whales, walruses, and spotted, ringed, and bearded seals occur~ing in Norton
Sound have been exposed to oil exploration activities (seismic, drilling, air ~~~ v~sel traffi~ dredgmg, and ~avel
dumping operations) in the Beaufort Sea and exposed to some of these actiVIties m the Bermg and Chukchi Seas.
The exposure of the marine mammal populations to the above activities and to other marine vessel traffic (oil
field sealift-barge traffic to the North Slope and increased icebreaker activity in support of Chukchi Sea oil
exploration) is likely to increase in the near future. These industrial activities are likely to have some short-term
(less than one generation) MINOR effects on the ~tribution of migratory seals, walruses, a~d bel~a ~h~les
during the seasonal drilling season. If and when oil development occurs, some local changes m the dtstnbution
of some portions of the seal, walrus or belukha whale populations could occur over the life of the field (several
generations). Thus, a MODERATE effect is possible. However, some habituation of marine mammals to
marine and air traffic, to industrial noise, and to human presence is likely to occur, and the displacement
associated with cumulative industrial activities or coincidental to such activities is not likely to result in a
significant reduction in the overall abundance, productivity, or distribution of seals, walruses, and belukha whales
in northern Alaska OCS areas. Thus, the effects of future oil and gas development on migratory nonendangered
marine mammals are likely to be MINOR.
Oil spills associated with cumulative oil and gas exploration and development (oil-well blowouts, pipeline spills,
and particularity tanker or other marine vessel fuel spills) are expected to have MINOR or short-term (less than
one generation) effects on individual or groups of seals, walruses, or belukha whales that directly come in contact
with an oil slick. Biological effects of such contact are expected to be sublethal for seals, walruses, and belukha
whales although some very young seals and walruses contaminated by the oil could die from physiological stress
or from abandonment by the adult females. These effects are likely to have short-term (less than one generation)
MINOR effects on the abundance of migratory seal, walrus, and belukha whale populations.
Cumulative Effects of Commercial Fishing: The actual and potential effects of commercial fishing in the Bering
Sea on migratory seals, walruses, and belukha whales include: {1) direct mortality from entanglement in fishing
gear and from other interactions (shooting of marine mammals raiding fishing nets); (2) competition for
prey/commercial fish species that could reduce the availability of prey for marine mammals; and (3) displacement
of marine mammals due to noise and disturbance from boats and aircraft associated with intense fishing activities.
The entanglement of belukha whales in the salmon driftnet fishery in Bristol Bay is an additive source of
mortality for some pods of belukhas. Migratory spotted seals are likely to experience some mortality through
entanglement interactions with the herring fiShing operations along the coast of Norton Sound. Entanglement
of migratory seals in discarded fishing gear, as well as incidental catches of sea lions in bottom fishing trawl
operations, are likely to be significant mortality factors in the 20- to 30-year decline of seal and sea lion
populations in the southern Bering Sea and the Gulf of Alaska (MODERATE to MAJOR effect).
Competition for fish (particularly pollock) is known to occur between migratory marine mammals and
commercial fiShing. The rapid increase in the bottom fishery in the Gulf of Alaska and southern Bering Sea is
suspected to be the primary cause for the greater than 50-percent decline of northern sea lions in the past 30
years (Perez and Loughlin, 1989) a MAJOR effect. Other migratory pinnipeds have been less affected because
they generally prey on smaller fish (smaller age-classes of pollock and other small fiSh) than those harvested in
commercial fishing. At present, migratory spotted, ringed, and bearded seals, and walruses and belukha whales
occurring in Norton Sound during the summer have experience only MINOR or NEGLIGIBLE effects (direct
mortality or food-competition effects) from commercial fishing which involves a much smaller number of
operations (probably a few hundred boats) than that occurring in the southern Bering Sea and Bristol Bay
(thousands of boats and spotter aircraft). These marine mammal populations are not exposed to such intense
fishing activities during the winter months when they migrate to the southern Bering Sea. However, the amount
of commercial fiShing activity has increased greatly in the northern Bering Sea and in Norton Sound, and
migratory marine mammals are exposed to an increasing amount of vessels and air traffic associated with
expanding commercial fiShing operations.
There is no question that temporary displacement (minutes to hours to 2-3 days) of seals, walruses, and belukha
whales occurs as a result of vessel and air traffic associated with commercial fishing in Bristol Bay and in Norton
Sound (MINOR effect). Longer displacement (several days to a few months) of some portions of migratory
marine mammal populations are probably occurring in areas of intense commercial fishing activity. Up to 33
percent of the walrus herd that seasonally hauls out on Round Island in Bristol Bay has apparently been
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displaced from the area during the bottom trawl fishing operations occurring near the Island during the summer
season (Lowry, 1989, oral comm.). This seasonal displacement of about 6,000 walruses to other haulout sites is
not likely to have a significant adverse effect on the productivity and abundance of the walrus population but
would represent a MODERATE (several generations) effect on the distribution of a portion of the population
if this reduction (1/3) in habitat use persists for several years.
In summary, the overall effect of commercial fishing (including direct mortality from entanglement in fishing
gear, shooting, competition for prey/commercial fish species, and disturbance/displacement from air and vessel
traffic associated with commercial fishing) on migratory nonendangered marine mammals (seals, walruses, and
belukha whales) occurring in Norton Sound has been MINOR up to this time. However, increases in the number
of fishing vessels and related air traffic and increases in harvest rates could result in long-term (several
generations) displacement of some portions of the marine mammal populations occurring in Norton Sound
(MODERATE effect). Such increase also could cause an increase in the direct mortality of some seals and
belukha whales that interact with fishing operations in Norton Sound and result in an increase in competition
for prey/commercial fish species that could result in a long-term (several generations) effect on the productivity
and abundance of part of the seal and belukha whale populations occurring in Norton Sound (MODERATE
effect). The intense commercial bottom trawl fishery for pollock and other bottomfish has apparently had a
long-term effect on regional northern sea lion populations in the southern Bering Sea and in the Gulf of Alaska
(MAJOR effect).

Effect of Hunting/Harvest on the Pacific Walrus Population: The annual harvest of Pacific walruses has more
than doubled from the 1970's (3,000-4,000 animals) to the 1980's (6,000 to over 10,000 animals) with a total catch
by both Soviet and American hunters at 10,000 to 15,000 per year or 4 to 6 percent of the population (Fay, Kelly,
and Sease, 1989). During this same time frame scientific data on the productivity of the population indicated
that herd productivity and calf survival declined sharply. The increased harvest is occurring at the same time that
the population is experiencing a natural decline in productivity as a result of the population reaching the carrying
capacity of the environment (Fay, Kelly, and Sease, 1989). Harvest/exploitation rates of over 10,000 walruses
per year have caused the population to decline by about 50 percent according to Fay, Kelly, and Sease (1989)
representing a MAJOR effect on the walrus population in the past. A cooperative reduction in harvest rates by
Soviet and American hunters would prevent such a population decline. However, some continued decline in the
walrus population might continue into the next decade before any reversal or recovery of the population would
begin (Fay, Kelly, and Sease, 1989). Optimistically, the international hunting of Pacific walruses would still have
a MODERATE effect on the walrus population. International subsistence hunting of other pinnipeds and
belukha whales is believed to have no more than a MINOR effect on migratory seals and belukha whales.
Overall Cumulative Effects on Migratory Seals. Walruses. and Belukha Whales: Cumulative activities that affect
migratory marine mammals occurring in Norton Sound include oil and gas activities, commercial fishing, and the
hunting/harvest of marine mammals. Migratory seals that occur in Norton Sound include ringed, spotted, and
bearded seals. The combined effect of oil and gas activities (primarily noise and disturbance and oil-spill effects),
commercial fishing (mortality due to entanglement in fishing gear, noise and disturbance, and competition for
fish populations), and hunting/harvest is predicted to be MINOR on migratory ringed and bearded seal
populations occurring in Norton Sound. Cumulative effects on spotted seals are expected to be MODERATE
primarily due to interaction with commercial fishing activities and direct competition for fish populations with
commercial fishing in the Bering Sea. Migratory pinnipeds such as the northern sea lion occurring in the
southern Bering Sea and the Gulf of Alaska apparently have been seriously affected by the commercial harvests
of pollock and other bottomfish.
The cumulative effect of oil and gas activities, commercial fishing, and hunting/harvest on the Pacific walrus
population is predicted to be MODERATE.
The primary factor in this predicted effect is the increase in harvest rates from both Soviet and American
subsistence hunting. The harvest of walruses has more than doubled in the past 10 years (more than
10,000/year), but at the same time the population productivity is low (Fay, Kelly, and Sease, 1989). Noise and
disturbance of walruses near haulout sites from air and vessel traffic associated with commercial fishing and oil
and gas activities are expected to have a MODERATE effect on the distribution of part of the Pacific walrus
population. Cumulative effects of oil and gas activities, commercial fishing, and subsistence harvests on migratory
belukha whale populations is predicted to be MODERATE. The primary factors are an increase in the
competition for fish populations between the whales and commercial fishing and to some degree the interaction
with oil and gas activities and other increases in vessel traffic. The cumulative effect of the proposal is likely to
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represent an additional long-term noise and disturbance (less than one generation) MINOR effect on migratory
seals, walruses, and belukha whales, but the overall cumulative effect is expected to be MODERATE.

Conclusion: Cumulative effects on migratory nonendangered marine mammals from development activities
within the Norton Sound area and development over the range of migrating nonendangered marine mammals
are expected to be MODERATE.
7.
EtTect on Endangered and Threatened Snecies: Section 7(c) of the Endangered Species
Act of 1973, as amended, requires that, under certain circumstances, a Federal agency prepare a biological
assessment for listed and proposed threatened and endangered species or critical habitat that may be present
in an area of a proposed major Federal action. The assessment evaluates the potential effects of the action and
may also be used to determine whether or not the action will "adversely affect" any listed species or critical
habitat and thus require formal consultation.
The MMS completed the biological assessment for the proposed OCS Mining Program Norton Sound Lease
Sale in March 1988. The assessment determined that the endangered gray whale, Eschrichtius robustus, and
the threatened arctic peregrine falcon, Falco peregrinus tundrius, were the only species likely to be found in or
near the proposed lease-sale area. The assessment concluded that the proposed lease sale and the resulting
mining activities would not adversely affect the gray whale or arctic peregrine falcon. The biological assessment
was submitted to NMFS and FWS on April4, 1988, for their 30-day review. Concurrence was received from both
agencies on the assessment conclusion of no adverse affect. The NMFS, in a concurrence letter (May 9, 1988),
recommended that a gray whale monitoring program be required in lease blocks west of 166° W.longitude. The
biological assessment addressed a much larger proposed sale area. Since the assessment was written, the
proposed sale area was greatly reduced during Area Identification and all potential lease blocks are now east of
166° W.longitude. The FWS recommended in their memorandum of concurrence (May 24, 1988) that protection
measures for nesting peregrine falcons be incorporated into lessees' exploration and mining plans and that water
quality meet Federal criteria for mercury and cadmium.
Subsequent to the assessment, and after review of available information, MMS determined that water-quality
criteria for cadmium and mercury may be exceeded. Also, FWS informed MMS that new information from a
1988 peregrine falcon survey documented additional nesting sites in the Norton Sound area (Ambrose, 1988,
oral.comm.). Due to this new information concerning trace metals and additional nesting sites, MMS requested
initiation of formal Section 7 consultation with FWS by a September 21, 1988, memorandum. Formal
consultation was conducted and concluded with a June 7, 1989, biological opinion from FWS. The opinion
concluded that the proposed OCS mining activity would not jeopardize the continued existence of the arctic
peregrine falcon. The FWS recognized that there could be an "incidental take" of arctic peregrine falcons due
to the activities (primarily from bioaccumulation of mercury), and provided the MMS with "reasonable and
prudent measures" and "terms and conditions'' that are necessary to minimize the amount or extent of "incidental
take". Also, MMS notified NMFS (September 28, 1988) that it had concluded that the new information
concerning trace-metal effects would not change the original decision of the biological assessment--"no adverse
effect11 on the gray whale--and therefore, formal consultation would not be requested.
In recent state-of-the-art sampling and analysis for trace metals in waters and sediment of Norton Sound during
the summer and fall of 1989, the EPA criteria for mercury and cadmium were not exceeded (see Sec. IV.B.2.).
Therefore, MMS reinitiated formal Section 7 consultation with the FWS on January 23, 1990, to obtain a new
biological opinion which would reflect this updated information. The FWS reviewed the new information on water
quality and the new data collected on mercury concentrations in the Norton Sound arctic peregrine falcon
population (see Sec.m.B.S) and concluded in their June 26, 1990, second biological opinion that the proposed
mining activity would not jeopardize the continued existence of the arctic peregrine falcon. This conclusion was
"based, in part, on the inclusion of Stipulation No. 2 (prohibition of the use or storage of mercury on-board the
dredge) in the lease conditions and the assumption that the Federal water-quality criteria (marine chronic) for
mercury will not be exceeded." The FWS also determined that an "incidental take" was no longer anticipated,
as described in their June 7, 1989, opinion. The FWS recommended that the arctic peregrine falcon be included
in Stipulation No. 1 as a species to be monitored for accumulation of trace metals and for population status.
The NMFS issued an emergency interim rule listing the Steller (northern) sea lion as threatened on April 5,
1990. The MMS reviewed information on Steller sea lions and determined that no "may affect" situation exists
for this proposed sale. The MMS notified NMFS of this determination (July 26, 1990, letter). The October 25,
1990, letter from NMFS concurred with the MMS conclusion.
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(See Appendix B for the biological assessment, biological opinions, and other documentation of the Section 7
consultation process.)
Since the proposal includes Stipulation Nos. 1 through 4, the following analysis assumes that an effective chemical
(water and sediment) and biological monitoring and operational management program would be conducted to
measure the effects of benthic excavation and spoil deposition, trace-metal release and accumulation in the
environment, and that such a program would prevent long-term local effects on endangered and threatened
species. This stipulation would limit or prevent significant increases in the bioaccumulation of mercury or other
trace metals in endangered and threatened species and their environment. The use of mercury or other toxic
substances in processing would be prohibited onboard the dredge (Stipulation No. 2 ), thus eliminating any
accidental spillage of mercury.
To aid in the interpretation of the following effects discussion, an explanation of the ..regional population.. term
used in the definitions presented in Table IV-2 follows. The arctic peregrine falcon regional population is the
west coast population from Cape Lisburne to Cape De~bigh in Norton Sound, including tributaries. This .
population is estimated at approximately 20 to 30 pairs and is considered distinct from the north population
(Colville-Sagavanirktok River) (Ambrose, 1987; Ambrose, 1988, oral comm.). The gray whale regional population
is the migratory/summer resident population using the Chirikov Basin/St. Lawrence Island/Norton Sound area
(essentially the OCS Norton Basin Planning Area).
a.
Effect on Gray Whales: Small numbers of migrating or feeding gray whales may
be found near or within the proposed sale area during the ice-free period, which is generally mid-May through
November (see Sec. ill.B.5.a). Some gray whales would be exposed to the potential effects from OCS mining
activities. The primary effect-producing agents which may affect some gray whales are habitat alteration,
turbidity, trace metals, noise and disturbance, and fuel spills. This section briefly discusses potential dredging
and spoil deposition effects on gray whale feeding habitat. The reader is directed to Sections IV.B.2 through 4
for a comprehensive discussion of the potential effects of mining activities on water quality and benthic and
pelagic communities.
(1)
Effect of Habitat Alteration and Turbidity: The proposed OCS mining lease
sale would result in seafloor alteration by dredging and the deposition of tailings from the onboard washing
process. An estimated 100 acres of seafloor would be mined annually by one dredge, with 1,300 acres mined over
the 14-year production life of the mining leases (less than 1% of the proposed sale area). The deposition of
tailings will be primarily upon the mined seafloor; however, a minimal amount of tailings would likely be
deposited upon the adjacent unmined seafloor which would increase the total acr~s of benthic habitat that are
altered. The benthic habitat within the proposed lease-sale area is of low value as a gray whale feeding area (see
Sec. m.B.5). Consequently, the direct alteration of the benthic habitat would have a NEGLIGIBLE effect on
the regional gray whale population.

It is expected that mining at individual sites from one dredge would create local turbidity plumes within 2 to 3
kilometers of the dredge (Sec. IVA.2.a.). The turbidity plumes are expected to be comparable in intensity to
turbidity caused by natural phenomena associated with arctic conditions (storm waves, ice gouging, direct influx
of muddy river water) but the duration would be long term (mining season) versus short term (storm). Since
these natural phenomena have no apparent adverse effects on gray whales, local turbidity plumes associated with
mining are not expected to affect the few gray whales that may encounter them (NEGLIGIBLE effect).
(2}
Effect of Trace Metals: The proposed seafloor excavation and tailings
deposition could result in a redistribution of trace metals in the sediment material and increase the trace-metal
levels in the water column. Levels of trace metals could increase in the proposed sale area due to the
~edge/mining operation (see Sec. IV.B.2). Of the trace metals of concern (arsenic, mercury, lead, zinc,
cadmium, copper, chromium, and nickel}, mercury (especially methylmercury compounds) is potentially the most
toxic.
Mercury: In terms of mercury, it is not the quantity of mercury in the sediments, but the mercurial
(a)
form that determines the toxicity to the environment. Since the inorganic/metallic form is not fully ingested
by an organism it is not nearly as toxic as methylmercury compounds where ingested amounts are fully absorbed
into the tissues (Scheuhammer, 1987). The major concern is that inorganic mercury can be converted into
methylmercury compounds by microorganisms within the marine benthic community through the methylation
process (Charlebois, 1977); and thus, during the mining operation be released into the water column to
bioaccumulate in the marine ecosystem.
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Evidence supports the evolutionary adaptation by marine mammals of a detoxification process that converts
mercury and cadmium into nontoxic forms by combining with selenium and bromine. The nontoxic forms are
stored within the liver resulting in tissue-mercury levels increasing with age (Risebrough, 1978; Koeman et al.,
1975; Scheuhammer, 1987). Not all marine mammals have been studied for this process, therefore, it is
impossible to state that all species possess this biochemical protection from mercury and cadmium. Mercury is
the primary ~ace metal concern in Norton Sound since (1) elevated leve~ of mercury (1.3. ppm) were reported
in beach sediments of the Norton Sound area (Nelson et al., 1975), (2) disposal of metalbc mercury from gold
mining-processing has occurred in the Nome area over the past century, and (3) as discussed above, mercury is
the most toxic and most likely to bioaccumulate through the food chain.
(b)
Other Trace Metals: Arsenic, cadmium, chromium, and lead do not present the same threat to the
marine environment as mercury does since they are either far less toxic or they do not bioaccumulate in the
food chain. Zinc, copper, and nickel toxicity through bioaccumulation in the food chain are generally of minor
concern due to the excretion of excess amounts of these metals by marine organisms and the low accumulation
rates in the food chain (Eisler, 1988; Risebrough, 1978).
Assuming dredging/mining operations could release high concentrations of toxic trace metals (especially mercury)
from marine sediments, then some contamination of the marine ecosystem could occur. However, only a small
number of gray whales may use the proposed sale area to a limited extent (see Sec. III.B.S). Therefore, only
a minor part of the regional gray whale population would likely encounter any potentially toxic trace metals. In
addition, since the proposed sale area is not a major feeding area, that greatly decreases the opportunity for gray
whales to ingest any trace metals that would occur in the marine benthic ecosystem. Consequently, any increase
of trace metals (especially mercury) in the proposed sale area is expected to have a NEGLIGIBLE effect on
the gray whale regional population. In addition, no significant release of trace metals (especially mercury) nor
increases in the bioaccumulation of trace metals within the food chain is expected to occur, since Stipulation Nos.
1 and 2 are implemented with the proposal.
(3)
Effect of Noise and Disturbance: Increases in noise and disturbance to
gray whales from vessels, aircraft, seismic activity, core-sample drilling, and mining and dredging would be
anticipated within the proposed lease area. One tending-vessel (usually a tug) and three helicopter flights per
day would support the offshore mining operation. An estimated 4,200 line km of low-intensity shallow-seismic
activity and core-drilling activity would be performed during the initial 5 years of the lease. Prospect assessment
seismic surveys (low intensity) of 8,200 line km are estimated for the remaining 13 years of the mining program
(see Sec. IIA.2 for complete scenario).
Disturbance effects to gray whales due to helicopter support would be minimal and short-term unless low-level
flights repeatedly encountered whales (Malme et al., 1983, 1984; Greene, 1984; Ljungblad et al., 1982; Ljungblad,
Moore, and VanSchoik, 1984). The seismic surveys would be of low-intensity for shallow-depth data, not of the
high-intensity deep-penetrating type performed for oil and gas surveys (estimated at one-tenth to one-seven-hundredth that of high intensity). Therefore, seismic activities would likely be less disturbing to gray whales than
reactions recorded for oil and gas seismic activity (Reilly, 1981a,b; Ljungblad et al., 1982; Malme et al., 1983,
1984). Mineral sampling during exploration (2-3 years) is assumed to include the drilling of an estimated 3,240
core samples from a small (200-ft) vessel equipped with a drilling rig during the open-water season. The drill
rigs are comparable in size to water-well drill rigs. The vessel and drilling activity could disturb and temporarily
displace gray whales within a few kilometers of the drillship.
The actual dredging/mining site would be a composite of noise producing activities: generators, dredge-bucket
conveyer belt, the actual dredge excavation, vibrations from the sediment-processing equipment, and tailings
deposition. Greene (1987) estimated that sounds produced from operating cutter-suction dredges would be at
ambient levels at ranges from 3.7 to 16 km. Miles, Malme, and Richardson (1987) estimated a "zone of
responsiveness" (50% of whales would show avoidance responses) for a clamshell dredge at 0.1 to 3.1 km. The
noises transmitted from the proposed larger bucket-ladder or bucketline dredges are unknown, but are thought
to be louder, especially with the additional noise associated with the onboard processing system. Therefore, the
area of noise influence could be much larger than the ranges described above for cutter-suction and clamshell
dredges, and a higher percentage (greater than 50%) of whales would show avoidance responses.
A small number of the gray whale regional population use the proposed sale area (see Sec. III.B.5). Therefore,

only a few whales would be affected by an encounter with the noise and disturbance from the proposed
dredging/mining activities. Consequently, the anticipated increase of noise and disturbance factors within the
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proposed sale area would have a MINOR effect on the gray whale regional population (individuals affected over
a short time period).
Effect of Fuel Spills: There is the possibility of fuel spills (diesel fuel) due
(4}
to the proposed OCS mining activities: (1} refueling spills, and (2) the sinking of the dredge due to a severe
storm (see Sec. IV.B.2). The following analysis is based on Table IV-10 and Tables 3 through 8 in Appendix
A, Sale 100 FEIS (conditional probabilities of an oil spill contacting given target areas).
The proposed sale area is not considered valuable gray whale habitat in comparison to the Chirikov Basin
feeding area (see Sec. m.B.S). Refueling spills (1,000 bbl or less) would be completely dissipated within the
proposed sale area by 4 to 5 days, and therefore, would not affect the Chirikov Basin. It is assumed for analysis
that when a large dredge would sink, perhaps during a storm, a spill of 3,500 bbl would occur. Here again the
Chirikov Basin would not be contacted since the fuel would be dissipated within 5 to 6 days (before reaching the
Basin).
Effects that oil spills would have on gray whales of Norton Sound have been discussed in detail in Section IV.B.1
of the Sale 100 FEIS, and this discussion is incorporated by reference. The few gray whales that occasionally
use the proposed sale area could encounter a diesel-fuel spill. However, any fuel spilled, including an assumed
3,500-bbl spill, would be dissipated within 5 to 6 days, and there would be no threat to the important Chirikov
Basin feeding area. Gray whales within the proposed sale area that may encounter a fuel spill could experience
skin contact with fuel, baleen fouling, and inhalation of sublethal concentrations of hydrocarbon vapors.
However, considering the small potential slick size (0.3 to 0.4 km2), dissipation within 5 to 6 days, and the limited
number of gray whales using the proposed sale area, the potential of contact with gray whales is minor.
Considering the few whales that use the proposed sale area and the minor threat of a spill contacting the
Chirikov Basin , only a NEGLIGmLE effect is expected from any fuel spill within the proposed sale area.
SUMMARY: A minor portion of the regional gray whale population would be exposed to the following
potential effect-producing agents from the proposed OCS Mining Program Norton Sound Lease Sale: habitat
alteration, turbidity, trace metals, noise and disturbance, and fuel spills. A few individuals, or small groups, could
be affected over a short time period, especially due to noise and disturbance. The proposed OCS mining
activities are expected to have an overall MINOR effect on the regional population.
CONCLUSION <EtTect on Gray Whales): The overall effect of the proposed OCS Mining Program, Norton
Sound Lease Sale on the endangered gray whale regional population is expected to be MINOR in the base

case.
CUMULATIVE EFFECTS: In addition to the proposal, the following past, present, and reasonably foreseeable
future actions in the Norton Sound area (current and planned) would have potential effects on gray whales:
offshore mining on leases within State waters, proposed Federal oil and gas activities, Nome harbor-maintenance
dredging, and onshore mining (see Sec. IVA.2.b). The primary cumulative effect-producing agents from these
projects would be habitat alteration and turbidity, noise and disturbance, trace metals, and fuel and oil spills.
Cumulative offshore dredging from both the proposed OCS mining and the mining in State waters would result
in the alteration and destruction of benthic habitat and turbidity plumes. This would be a localized effect
occurring within a few hundred yards of the dredge sites. A total of 2,600 acres (high case) of seafloor could
be excavated during the 14-year production life of the leases, which approximates 2 percent of the 147,050 acres
offered in the proposed lease sale. Gray whales are infrequent users of the proposed sale area and the adjoining
State waters and the benthic habitat is of low value for feeding (see Sec. III.B.S). Consequently, the cumulative
effects from habitat alteration and turbidity would have a NEGLIGIBLE effect on the regional gray whale
population.
Cumulative noise and disturbance would occur from offshore dredging in State waters and the proposed Federal
OCS mining and oil and gas activities. Also, support vessels and aircraft to the above activities would create
additional noise and disturbance. Gray whales may be displaced within a few miles of dredging/mining
operations and the one oil and gas exploration well in OCS Sale 57. Also, noise and disturbance from the
cumulative air- and vessel-support traffic would increase the frequency of short-term (few minutes) disturbance
of gray whales. Overall, cumulative effects due to noise and disturbance are expected to cause only
short-duration or startle responses by gray whales, not resulting in any long-term displacement (MINOR effect).
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Cumulative onshore and offshore mining could increase the availability and bioaccumulation of toxic trace
metals in the marine food chain. This could lead to elevated levels in tissues of a few gray whales frequenting
the area, but would not affect the abundance of gray whales in the Norton Sound area. Since the mining areas
are not frequented by large numbers of gray whales, the cumulative effect from toxic trace metals is expected
to be NEGLIGffiLE.
Fuel spills from offshore mining activities and oil spills that may be associated with any future OCS oil and gas
activities would likely have short-term (less than one breeding cycle) MINOR effects on the few gray whales in
the area. Sale 57 oil and gas activities (3 exploration wells) did not result in any related fuel or oil spills, and
thus has had a NEGLIGffiLE effect on gray whales to date. All Sale 57 leases now have been relinquished.
In summary, the proposal and the other development projects within the Norton Sound area are not expected
to produce significant effects to the regional gray whale population. The NEGLIGIBLE effects from potential
fuel and oil spills, cumulative habitat alteration, turbidity, and trace-metal bioaccumulation due to dredging/mining activities, together with the MINOR effects from cumulative noise and disturbance from vessels,
aircraft, and drilling are likely to have a combined overall MINOR effect on the gray whale.

Conclusion: The cumulative effects from habitat alteration, turbidity, trace metals, noise and disturbance, and
oil and fuel spills are expected to be MINOR for the regional gray whale population.
b.
Effect on Arctic Peregrine Falcons: The threatened arctic peregrine falcon occupies
coastal nesting sites in Norton Sound generally from April to September (see Sec. III.B.5.b). There are six
known nest sites near the proposed sale area that may be exposed to some adverse effects related to OCS mining
activities. The primary effect-producing agents which may affect arctic peregrine falcons are habitat alteration,
turbidity, trace metals, noise and disturbance, and fuel spills. This section briefly discusses potential indirect
effects from dredging and spoil deposition to peregrine falcons through their prey species. The reader is directed
to Sections IV.B.2 through 4 for a comprehensive discussion of the potential effects from mining activities on
water quality and benthic and pelagic communities.
(1)
Effect of Habitat Alteration and Turbiditv: The proposed mining
operation--one dredge--would alter an estimated 100 acres of seafloor annually and 1,300 acres over the life of
the leases. The benthic habitat will be directly altered by the actual dredging (approximately 3.6 min depth) and
the deposition of tailings from the mineral extraction and washing process on the dredge. The nesting peregrines
could be indirectly affected by any reduction or dislocation of prey-species populations within the peregrinefeeding territories (15 mi of nest sites). The direct alteration of benthic and pelagic habitat due to dredging,
tailings deposition, and resulting water turbidity could reduce availability of seabird prey species (see Sees. IV.B.3
through 5). Seabirds are a common prey species found in coastal falcon nest sites of northwest Alaska (Wright,
1987). However, with the adverse effects to the seabird species being confined to the general vicinity of the
dredging operations, it is not anticipated that the overall populations of seabirds would be reduced. The nesting
of peregrine falcons near the proposed sale area are not expected to change due to habitat alteration and
turbidity resulting from offshore mining (NEGLIGIBLE effect).
(2)
Effect of Trace Metals: The proposed seafloor excavation and tailings
deposition could result in a redistribution of trace metals in the sediment material and increase the trace-metal
levels in the water column. Levels of trace metals could increase in the proposed sale area due to the
dredge/mining operation (see Sec. IV.B.2). Of the trace metals of concern (arsenic, mercury, lead, zinc,
cadmium, copper, and nickel), mercury (especially methylmercury compounds) is potentially the most toxic.
Cadmium and mercury are the two metals of concern by FWS for potentially effecting the Norton Sound arctic
peregrine falcon population (FWS May 24, 1989, June 7, 1989, and June 26, 1990, memorandums; Appendix B).
(a)
Cadmium: Cadmium bioaccumulates in the food chain but birds are comparatively resistant to the
biocidal properties, requiring high doses (mallards and chickens tolerated 200 ppm) in their diets for adverse
effects. Sublethal effects include growth retardation and anemia but at much higher concentrations than aquatic
biota. It is estimated that cadmium concentrations would have to exceed 3 ppb in freshwater, 4.5 ppb in
saltwater, or 100 ppb in the diet to result in adverse effects (Eisler, 1985). Neither projected discharges of
cadmium from the proposed sale nor reported concentrations near the current dredge operations are large
enough to exceed EPA criteria (see Sec. IV.B.2). Therefore, the effects of cadmium on the arctic peregrine
falcon regional population is expected to be NEGLIGIBLE.
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(b)
Mercur.y: Mercury is the primary trace metal concern in Norton Sound since {1) elevated levels of
mercury (1.3 ppm) were reported in beach sediments of the Norton Sound area (Nelson et al., 1975), {2) disposal
of metallic mercury from gold mining-processing has occurred in the Nome area over the past century, and (3)
as noted above, mercury is the most toxic and most likely to bioaccumulate through the food chain.
There is limited data on the bioaccumulation of mercury or other toxic trace metals within the local (Norton
Sound) arctic peregrine falcon population. The FWS and ADF&G collected several peregrine eggs and primary
feathers from nestlings dwing the 1989 field surveys for mercury analysis (see Sec.III.B.5). Limited sampling of
the Norton Sound arctic peregrine falcon population showed a mean wet weight of mercury for eggs at 1.64 ppm
and nestling feathers at 6.383 ppm. No trace-metal data have been collected on peregrine falcon prey species,
such as marine or upland birds. Therefore, it is unknown, at this time, to what extent mercury or other trace
metals may exist within the prey-species populations.
Recent state-of-the-art water-quality and sediment sampling indicates that water-quality criterion for mercury
is not exceeded in the vicinity of the proposed sale area, contrary to previously reported sampling for mercury
(see Sec. IV.B.2.b(2)). Considering the high concentrations ofmercurypotentiallypresent (as cited above) within
the proposed sale area from both man-induced and natural sources, the proposed mining operation could
redistribute mercury and other less toxic trace metals from the sediments and increase the potential for
bioaccumulation in the ecosystem, eventually affecting the local arctic peregrine falcon population.
Mercury (especially methylmercury compounds) is potentially toxic and has been implicated in causing direct
mortality and reproduction malfunctions in bird populations. It is not the quantity of mercury in the sediments,
but the mercurial form that determines the toxicity to the environment. Since the inorganic/metallic form is not
fully absorbed by the organism, it is not nearly as toxic as methylmercury compounds where ingested amounts
are fully absorbed into the tissues (Schellhammer, 1987). The major concern is that inorganic/metallic mercury
can be converted into methylmercury compounds by microorganisms within the marine benthic community
through the methylation process (Charlebois, Rivest, and Nichols, 1977); and thus be released into the water
column to bioaccumulate in the marine ecosystem.
Toxic effects of methylmercury to birds vary by species. For example, while ingestion of 33 ppm produced
mortality rates of 90 percent, 85 percent, and 75 percent to pheasants, ducks, and chickens, respectively, 13
ppm was lethal for kestrels (a raptor species) (Gardiner, 1972; and Koeman et al., 1971, as cited by
Scheuhammer, 1987). In a study, a steady diet of chicks containing 7 to 10 ppm mercury fed to red-tailed hawks
is likely to be lethal (Fimreite and Karstad, 1971). Ingested levels as low as 2 to 3 ppm significantly reduced the
reproductive rates in several bird species (Schellhammer, 1987). Such variance in susceptibility to methylmercury
may be due to species differences in the ability to detoxify the methylmercury to the less toxic inorganic form.
Also, bioaccumulation within the liver of the trace metal selenium and its ability to counter the toxic effects of
mercury accumulation has been demonstrated {Schellhammer, 1987). To the extent these mercury-protection
mechanisms operate has yet to be fully substantiated for all bird species, and probably varies by species.
Mercury levels in peregrine falcon populations have been recorded in several studies. Lindberg and Odsjo
(1983) studied mercury levels in northern and southern Swedish peregrine falcon populations and their prey
species. Mercury levels were approximately three times higher in the northern population and prey;
demonstrating that the aquatic food chain has a higher level of mercury contamination than the terrestrial food
chain. A comparison of mean mercury levels in feathers from 1834 (museum specimens) to 1977 clearly showed
the period of severe alkyl-mercury contamination due to seed treatment: 2.58 ppm (before), 37.9 to 52.5 ppm
(1940 to 1966, seed treatment period), and 7.78 to 17.60 ppm (after 1966 treatment ban). It is difficult to
evaluate the mercury contamination role in the drastic falcon population declines that occurred during the same
period, since large quantities of chlorinated hydrocarbons were also used during the period. A study of mercury
contamination in predator and prey bird species found levels of mercury (wet weight) in eggs of peregrine and
prairie falcons that ranged from 0.315 to 0.568 ppm and 0.019 to 1.71 ppm, respectively (Fimreite, Fyfe, and
Keith, 1970). They concluded that mercury contamination of prey species was responsible for falcon population
declines. Nelson and Myres {1975) measured 0.74 ppm (wet weight) of mercury in addled eggs collected from
a coastal peregrine falcon population in British Columbia. Concerns were that these levels could cause
embryonic mortality. They also theorized that mercury could be responsible for the drastic decline of the ancient
murrelet population, the peregrine's principal prey species. Newton et al. {1989) reported on contaminants
measured in 550 addled peregrine falcon eggs collected in Britain from 1963 to 1986. A mercury analysis of eggs
collected from 1971 through 74 and 1981 through 86 showed coastal nest sites had significantly higher levels than
inland sites--1.27 versus 0.21 ppm dry weight. Their data indicate that mercury may have resulted in reduced
brood-sizes more so than DDE. An explanation for higher mercury levels in coastal peregrines is explained by
(
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the marine diets of the coastal peregrines which prey primarily upon waders and seabirds. Their analysis showed
that marine birds, especially fulmars and auks, had the highest levels of mercury. Coa~tal peregri~e pop~lations
are still depleted, and to what extent high levels of PCB's, mercury, and other posstble contammants m prey
species contribute needs further study.
Parrish et al. (1983) in trace-element studies to locate natal areas of peregrine falcons found mean levels of
mercury in nestling feathers for W. Greenland, the Yukon River, the Colville River, of 0.8, 3.1, and 1.5 ug/g
(ppm), respectively. They concluded that the varying levels were due to local background levels resulting from
varying diets or natural mercury deposits, or both, and not due to any mercury pollution. Parrish et al. (1983)
cited several studies that documented background mercury levels in raptors. Studies in Sweden reported mean
levels of mercury in feathers for peregrine skins collected between 1834 and 1940 at 2.6 ± ug/g (ppm) (15-20
ug/g [ppm] were reported during polluted times), and 3 to 4 ug/g (ppm) was concluded for goshawks and
ospreys. A study in Scotland concluded that 2.4 ± 2.1 ug/g (ppm) was the normal background level for mercury
in peregrines (Parrish et al., 1983, citing Berg et al., 1966; J ohnels and Westermak 1969; and Lindberg and
Mearns 1982). Mercury values for peregrine nestling feathers in Scotland (Lindberg and Mearns, 1982) and
Finland (Lindberg et al., 1983) were 1.40 and 4.45 ug/g [ppm]), respectively, in 1974 through 75.
In a limited sampling study during 1989, egg and nestling feather samples were collected from arctic peregrine
falcons nesting in the Norton Sound and Colville River areas for mercury analysis (see Sec. III.B.5 and Appendix
B). Three eggs were collected from three separate nest sites in Norton Sound, and 12 eggs were collected from
the Colville River sites. Feather samples were taken from 12 and 8 nestlings in the Norton Sound and Colville
River areas, respectively. The mean wet weight mercury level was 1.64 ppm in the Norton Sound eggs compar~d
to a higher level of2.55 ppm for the Colville River. Conversely, the feather sample mercury levels were higher
for Norton Sound (mean wet weight of 6.383 ppm) than the Colville River (mean wet weight of 4.975 ppm). The
limited data indicate that falcons in Norton Sound are laying eggs with less mercury than those from the Colville
River, but the Norton Sound nestlings may be accumulating mercury at an accelerated rate compared to the
Colville River nestlings. The FWS concluded that both populations appear to be near mercury levels which are
believed to affect reproduction, although both populations are at expected reproduction levels.
(c)
Other Trace Metals: Zinc, copper, and nickel toxicity through bioaccumulation in the food chain is
generally of minor concern due to the excretion of excess amounts of these metals by marine organisms and
the low accumulation rates in the food chain. Arsenic, lead, and chromium do not present the same threat to
the food chain and, ultimately, to the peregrine falcon as does mercury since they are either far less toxic
(requiring large amounts to produce adverse effects) or they do not bioaccumulate in the food chain to effect'
higher trophic levels (Eisler, 1988; Risebrough, 1978).
Considering the concentrations of mercury found in the sediments of the proposed sale area (0.034 ppm; Sec.
IV.B.2) and the potential pockets of high mercury concentrations from both man-induced and natural sotirces,
the proposed mining operation could redistribute mercury and other less toxic trace metals from the sediments
and increase the potential for bioaccumulation in the ecosystem. Also, the mercury levels in the Norton Sound
arctic peregrine falcon population reported by the FWS (discussed above) may be near levels that could affect
reproduction. The specific extent of bioaccumulation of trace metals (especially mercury) due to the proposal,
and subsequent effects on the arctic peregrine falcon are unknown. However, there is sufficient evidence that
the peregrine falcon, similar to other raptors, is very succeptable to toxic substances in their food-chains. For
example, bioaccumulation of chlorinated hydrocarbons from pesticides (primarily DDT) through the food-chain
was the primary cause of peregrine falcon population declines which eventually resulted in the listing of the
species as endangered (USDOI, FWS, 1982).
The FWS Recovery Plan (USDOI, FWS, 1982) considers a 15-mi feeding territory for a nest site. The feeding
territories of the six nest sites near the proposed sale area include seabird and other aquatic bird concentrations,.
such as Bluff, Sledge Island, Safety Lagoon, and Topkok Head (Fig. 111-17). These prey populations could
become contaminated by bioaccumulation of toxic trace metals through the marine ecosystem (see Sec. IV.B.5).
Therefore, in an extreme case, direct mortality and/or reproductive failure due to ingestion of contaminated prey
species and (in addition) the possible reduction of prey-species populations due to mercury contamination could
result in a long-term reduction (several generations) of the local (Norton Sound) arctic peregrine falcon
population. The trace-metal effect on the local population could result in the loss of some or all of the six
nesting pairs near the proposed sale area from the regional population (20-30 pairs), resulting in a MODERATE
effect to the regional arctic peregrine falcon population. However, recent data on water and sediment tracemetal levels suggest that mercury and cadmium levels do not exceed the EPA chronic criterion standard (Sec.
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IV.B.2), suggesting no significant increase in trace-metal bioaccumulation in the peregrine falcon population from
the proposed action. In addition, potential toxic trace-metal effects are assumed to be mitigated by the
implementation of Stipulation Nos. 1 and 2 in the proposa~ which would prohibit onboard use of mercury in gold
processing and require an active monitoring program (including the arctic peregrine falcon) to prevent any
significant increase of toxic trace metals in the Norton Sound ecosystem. Therefore, assuming that the recent
water-quality data are indicative of future data for dredging in the proposed sale area, and the incorporation of
the above stipulations to protect the marine ecosystem from toxic concentrations of trace metals (especially
mercury); the potential MODERATE effects to the arctic peregrine falcon population are expected to be reduced
to NEGLIGIBLE.
(3)
Effect of Noise and Disturbance: The nearest that peregrine falcon nest
sites occur to the proposed lease-sale area is 3 mi. The FWS Peregrine Falcon Recovery Plan recommends
the prohibition of high noise-level activities within 2 mi of nest sites (USDOI, FWS, 1982). Therefore, the
direct noise and disturbance from the actual dredging/ mining operation would not be near enough to affect
the nesting peregrines above a NEGLIGIBLE level.
The FWS Recovery Plan also recommends the prohibition of aircraft below 1,500 ft within 1 mi of nest sites
from April 15 through August 31. During inclement weather, helicopter-support flights (360-450 per year)
would likely follow the coastline during trips to the mining operations from the base in Nome, possibly exposing
some nest sites to low-level helicopter disturbance. Only under unusual circumstances would the nest sites east
of the proposed sale area be exposed to helicopter flights. Ritchie (1987) in a study of disturbances to nesting
peregrines along the Trans-Alaska Pipeline System found no severe reactions to aircraft at distances greater than
2,000 ft, but severe reactions were recorded from aircraft below 1,000 ft and from 500 to 1,500 ft from the nest.
A study of nesting gyrfalcons documented disturbance by helicopter overflights at altitudes of 150 m, but showed
no disturbance at 600 m (Platt, 1975). Low-level flights within a mile of a nest site could cause disturbances
during critical nesting periods and thus may result in a lower seasonal production for individual nest sites within
the local (Norton Sound) peregrine falcon population. Since the disturbance activity (low-level flights) are likely
to be infrequent and produce short-term effects to the local population (MINOR effects), the effect from noise
and disturbance to the regional population is expected to be MINOR. ITL No. 2 would be implemented in the
propos~ which could aid in mitigating noise and disturbance effects. However, since ITL's are advisory and not
enforceable (as stipulations), it is assumed that noise and disturbance effects could still occur at the same level.
(4)
Effect of Fuel Spills:
There is the possibility of fuel spills (diesel fuel)
<Jue to the proposed OCS mining activities from: (1) refueling and (2) the sinking of a dredge due to a severe
storm (see Sec. IV.B.2). The following analysis is based on Table IV-10 and Tables 3 through 8 in Appendix
A, Sale 100 FEIS (conditional probabilities of an oil spill contacting given target areas).
Although relatively unlikely, fuel spills may affect peregrines through direct contact by adults (when hunting or
via prey caught in the vicinity of the spills) or indirectly through disruption and loss of prey organisms (seabird
and shorebirds). It is assumed for analysis that when a large dredge would sink, perhaps during a storm, a spill
of 3,500 bbl would occur. Under the OSRA (Appendix A, Tables 3 and 4, Sale 100 FEIS), the land area would
have a 25-percent chance for a spill contacting land within 3 days after a spill of 3,500 bbl at spill point E-9. The
3,500 bbl spill would be dissipated within 5 to 6 days. A smaller refueling spill (1,000 bb or less) would have
dissipated within 4 to 5 days. Peregrines prefer to take their prey in flight and would not be likely to physically
enter the diesel fuel for prey species. However, they could become oiled from a contact with fuel contaminated
prey. Also, with a 3,500 bbl fuel spill it is unlikely that numerous peregrines would become oiled. Effects of fuel
spills are expected to be MINOR since it may affect only a few individuals in the local population over a shorttime period (less than one breeding cycle).
SUMMARY: A local population of six arctic peregrine falcon nest sites could be exposed to the following
potential effect-producing agents from the proposed OCS Mining Program Norton Sound Lease Sale: habitat
alteration, turbidity, trace metals, noise and disturbance, and fuel spills. There would be a potential for a
MODERATE effect to the arctic peregrine falcon population from trace-metal contamination. However, the
effect level would be reduced to NEGLIGIBLE assuming projected low toxic trace-metal levels released by the
proposed mining operation (indicated by recent data) and the incorporation of Stipulation Nos. 1 and 2 as part
of the proposal. The proposed OCS mining activities are expected to have an overall MINOR effect on the
regional arctic peregrine falcon population.
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CONCLUSION <EtTect on Arctic Peregrine Falcons): The effect of the proposed OCS Mining Program Norton
Sound Lease Sale on the threatened arctic peregrine falcon regional population is expected to be MINOR for
the base case.
CUMULATIVE EFFECI'S: In addition to the proposal, the following past, present, and reasonably foreseeable
future actions would have potential effects on arctic peregrine falcons: offshore mining on leases within State
waters, proposed Federal OCS oil and gas activities, harbor-maintenance dredging and onshore mining (see Sec.
IV A.2.b). The primary cumulative effect-producing agents from these projects would be habitat alteration, noise
and disturbance, trace metals, and fuel and oil spills.
Cumulative offshore dredging from the proposed OCS mining, mining in State waters, and Nome harbor dredging
would result in the alteration and destruction of benthic habitat. This would be a localized effect occurring within
a few hundred yards of the dredge sites. A high-case total of 2,600 acres (200 acres annually) of seafloor could
be excavated during the 14-year production life of the leases, which approximates 2 percent of the 147,050 acres
offered in the proposed lease sale. An additional300 acres per year may be mined in State waters. There would ·
be no direct effect to peregrine falcon nest sites, but nesting falcons could be affected if their marine-prey-species
populations (seabirds and shorebirds) were depleted within a 15-mi hunting territory of the nest site, such as the
seabird colonies at Sledge Island, Bluff, and Topkok Head..However, cumulative effects due to habitat alteration
are not expected to decrease these populations, and therefore would be a NEGLIGIBLE effect on the arctic
peregrine falcon.
Cumulative noise and disturbance would occur primarily from aircraft-support flights associated with offshore
mining in State waters and the Federal OCS and any future oil and gas activities. The estimated 360 to 450
annual helicopter flights associated with the proposed OCS mining would double or triple the current amount
of aircraft traffic from State mining activity. Also, additional aircraft support would occur from any future State
mining or OCS oil and gas activities. If any aircraft passed at low levels within a mile of falcon nest sites, some
short-term (less than one breeding cycle) effects to individual nest sites could occur. Since the disturbance
activities (low-level flights) are likely to be infrequent and produce short-term effects to the local population
(MINOR effects), the cumulative effects from noise and disturbance to the regional arctic peregrine population
is expected to be MINOR.
Cumulative onshore gold mining and offshore dredge mining (State waters and the proposal) would greatly
increase the potential for toxic trace-metal (especially mercury) contamination of the marine ecosystem within
and adjacent to the proposed sale area, which could be detremental to the higher-trophic-level species in the
food-chain, such as the local peregrine falcon population. Increases in mercury levels in the local bird
populations (within a 15-mi area of the nest sites) that falcons consistently prey on (seabirds, shorebirds, and
other aquatic birds at such sites as Sledge Island, Safety Lagoon, and Bluff) could lead to direct mortality and/or
significant reproduction decreases in the local peregrine population.
The limited sampling of mercury levels in the Norton Sound arctic peregrine falcon population during 1989
indicates that levels may be near those that could affect reproduction. The current level of mercury in the
peregrine prey species is unknown. There is likely a threshold level where cumulative increases in mercury
bioaccumulation would result in severe effects. Only a long-term mercury monitoring program would assist in
predicting the cumulative effect of increased mercury levels in the marine ecosystem. Historically, it has been
well documented that peregrine falcon populations have suffered severe declines due to bioaccumulation of toxic
chemicals (see discussion for the proposal, Effect of Trace Metals). Therefore, cumulative effects from toxic
trace metals (especially mercury) could result in severe effects and decline of the local peregrine falcon
population that would require several generations for recovery and consequently cause a MODERATE effect
to the regional population. However, as described for the proposa~ recent data on water and sediment tracemetal levels in Norton Sound suggest that mercury and cadmium levels do not exceed the EPA chronic criterion
standard (Sec. IV.B.2), suggesting no significant increase in trace-metal bioaccumulation in the peregrine falcon
population. Also, mitigation measures (Stipulation Nos. 1 and 2) would lower trace-metal effects as described
for the OCS mining program. In addition, current and future offshore mining programs within State waters must
monitor the local peregrine falcon population for trace-metal accumulation, as required in current EPA and COE
permits. These requirements resulted from the FWS biological opinions issued to EPA and COE, which were
identical to the June 7, 1989, opinion issued to MMS (See Appendix B). (Note to reader. These opinions are
expected to be modified due to the reinitiation of consultation with FWS by MMS and the resulting June 26,
1990, second biological opinion [Sec. IV.B.7, introduction]). Assuming that the recent water-quality data are
indicative of future data for mining in all offshore waters, and the incorporation of the above mitigation measures
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to protect the peregrine falcon population, the potential cumulative effects to the arctic peregrine falcon
population are expected to be reduced from MODERATE to NEGLIGIBLE.
Fuel spills from offshore mining activities (State waters and the proposal) and oil spills that may be associated
with any future OCS oil and gas activities would likely have a minimal effect on the local peregrine falcons. Sale
57 oil and gas activities (3 exploration wells) did not result in any related fuel or oil spills, and thus has had a
NEGUGIBLE effect on peregrine falcons. All Sale 57 leases now have been relinquished. Peregrines prefer
to take their prey in flight and would not be likely to physically enter an oil or fuel spill for a prey species.
However, they could become oiled from a contact with oiled prey. The cumulative effects from any fuel or oil
spills are expected to be MINOR (same as the proposal) for the peregrine falcon regional population.
In summary, the proposal and the other development projects within the Norton Sound area could combine to
produce significant long-term effects (especially from trace metals) on the local peregrine population (Norton
Sound). However, as described above, the incorporation of mitigation measures should reduce the cumulative
effects from trace-metal bioaccumulation. The potential NEGLIGIBLE effects from habitat alteration due to
dredging; MINOR effects from noise and disturbance due to support aircraft; NEGLIGIBLE effects from oil
and fuel spills; and the NEGLIGIBLE effects from trace-metal bioaccumulation (especially mercury) through
the marine ecosystem are likely to have· an overall MINOR cumulative effect on the regional arctic peregrine
falcon population.

Conclusion: Cumulative effects are likely to be MINOR on the arctic peregrine falcon regional population.
Cumulative Effects on Migratory Species--Endangered and Threatened Species: Since the Norton Sound
regional populations of the endangered gray whale and the threatened arctic peregrine falcon are both migratory
species, they both are affected by numerous activities outside the Norton Sound area both on their winter and
summer areas and during their respective migrations.
·
Gray Whale: Gray whales breed and calve in the various lagoons of Baja California (January to March) and
then migrate to their northern summer feeding areas in the Bering and Chukchi Sea. The southerly migration
to their breeding grounds begins in October. The majority of the gray whale population passes through Unimak
Pass during their north and southbound migrations.
Currently, the major effect-producing agents affecting this species are noise and disturbance from vessels and
OCS activities, entanglement in gillnets, and the risk of oil spills. Effects from some of these agents exist on
the entire length of this species' range.
Whales are known to respond to noise from vessels of any size, typically react when a boat is within a few miles,
and actively avoid a vessel within a mile. Gray whales are most sensitive to vessels in their calving lagoons.
However, three of five major calving lagoons are designated as National Refuges by the Mexican Government
and vessel traffic is restricted. Noise- and disturbance- effects activities associated with OCS proposed oil and
gas exploration in the Alaska/Pacific Regions include geophysical surveys, exploration drilling, and aircraft and
vessel support traffic. Whales generally tolerate noise and disturbance associated with the drilling activities within
3 to 5 mi and show avoidance generally within 3 mi. Noise associated with geophysical surveys is potentially the
most disruptive of OCS-related noise and disturbance since it is not the chronic, routine noise from a stationary
source to which wildlife generally habituate. Miles (1984) reported that 430,000 mi of survey lines were
conducted off the Pacific Coast between 1964-1983 with the number of mi of line increasing steadily per year
from 2,000 line-mi in 1964 to 64,000 line-mi in 1983. Approximately half of these surveys were conducted during
the whale migration; yet, the number of gray whales has steadily increased since 1937. Over the last 15 years,
during which time geophysical survey activity has increased 5 percent, the gray whale population has continued
to grow at a rate of about 2.5 percent. Therefore, it appears that, at least at the current level, geophysical
operations have had no overall harmful effect on the population. An undetermined number of whales drown
after becoming entangled in gillnets each year. Gill netting has been documented as the cause of death for
several gray whales found stranded on California beaches (1 of 8 in 1983 and 4 of 21 in 1984) (Seagers et al.,
1986). Mortality caused by gill netting entanglement is expected to continue, if not increase, in the future. The
most serious effects of an oil spill on the gray whale would occur on the summer feeding grounds or winter
calving grounds. As tanker routes are well offshore of the calving grounds in Baja, Mexico, the chance of an oil
spill effecting the calving lagoons is unlikely. Since there is currently no tankering of oil north of the Aleutian
Island Chain, there is no chance of an oil spill on the feeding grounds in the Chukchi and Bering Seas.
Therefore, the most likely time a gray whale would come in contact with tanker-spilled oil is during migration.
Since gray whales have completed a successful migration through the Santa Barbara oil spill and negotiate the
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natural oil seeps in the Santa Barbara Channel twice yearly, effects of a large oil spill from tankering to migrating
gray whales are expected to be MINOR. The probability of an oil spill from exploration drilling due to proposed
lease sales in the Alaska/Pacific Regions is NEGLIGmLE, and therefore, would not produce the same
oil-spill-effect potential as oil tankering.
The gray whale is by far the most abundant of the endangered cetaceans and has steadily increased in numbers
since it was given protection from whaling. The population is currently estimated at 21,000, which is above
precommercial whaling levels (IWC, 1988, in press). This indicates that the current level of cumu-lative effects
to the gray whale is not at a level that threatens population growth.
In summary, the other potential and existing projects within the migratory range of the regional gray whale
population are not expected to increase the level of effect to this species above the MINOR level.
Conclusion: The cumulative effects from activities associated with the proposal and other projects within the
Norton Sound area combined with the other activities within the range of the migrating gray whale are expected
to have MINOR effects on the regional gray whale population.
Arctic Peregrine Falcon: The arctic peregrine falcon nests during the summer in the arctic regions of Alaska
and Canada and winters in Central and South America. The population suffered severe declines in the 60's
and 70's due primarily to reproductive failure due to bioaccumulation of pesticide residues (primarily chlorinated
hydrocarbons). The Norton Sound local population comprises part of the Alaska west coast population (the
..regional population" used in the effects definitions) estimated at 20 to 30 pairs. The total Alaska population is
estimated at 80 pairs and 120 young. It is a gradually increasing population with lower levels of pesticide
contamination (FWS, 1987; Ambrose, 1988, oral comm.).
Primary effect-producing agents are pesticides and other toxic contaminants, habitat destruction, and noise and
disturbance. The ban of DDT use in the United States has greatly reduced the bioaccumulation and reproductive
failure of the peregrine falcon; however, the continued use of toxic pesticides (including DDT) in Third World
countries of Central and South America results in a persistence of the contamination in the peregrine.
Large-scale habitat destruction in these countries (clearing of forests for agriculture production) could contribute
to a slow recovery for the peregrine falcon. Habitat destruction of wetlands along migration routes and within
feeding territories of nesting sites also inhibit the recovery of the species.
Noise and disturbance near nest sites could cause some nestling mortality--a MINOR effect to the population.
A minor threat to the peregrine falcon would be from oil spills. Peregrines tend to capture their prey in flight,
and it is unlikely that spilled oil would contact the falcons directly. However, it is possible that peregrines could
be oiled while feeding on partially oiled sea-birds, waterfow~ or shorebirds. Also, peregrines could be affected
by a reduction in prey availability if many birds in the area are contacted by spilled oil and die.
Since the arctic population has been recovering and has been delisted to a threatened status from endangered,
the current overall cumulative effects to the species throughout its range have not resulted in the decline of the
population nor deterred the gradual recovery of the species (MINOR level). In summary, due to the
incorporation of mitigation measures to protect the ecosystem from trace-metal accumulation effects from
offshore mining, the additive effect of the activities associated with the proposal and other projects within Norton
Sound are not expected to increase the level of cumulative effect for the regional arctic peregrine falcon
population above the MINOR level throughout its range.
Conclusion: The cumulative effects from activities associated with the proposal and other projects within the
Norton Sound area combined with the other activities within the range of the migrating arctic peregrine falcon
are expected to have MINOR effects on the regional arctic peregrine falcon population.
8.
Effect on the Economy of Nome: Employment and population projections for the City of
Nome are from the Rural Alaska Model developed by the Institute for Social and Economic Research.
Offshore-mining-employment projections were developed by MMS.
Employment and Income: In 1988, there were approximately 85 full-time equivalent (FrE) jobs with WestGold
in the offshore-mining industry in Nome. These jobs include dredge-crew members, clerical staff, geologists, and
engineers. Virtually all of these employees live in Nome while employed. The dredge operates around the clock
during the mining season from May to November, involving two shifts per day. Each shift is flown to the dredge
from Nome. Fifty-seven percent of present offshore-mining-industry jobs are held by local residents. In 1989,
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employment was approximately 62 FfE jobs. In September .1~90, vyestG~ld ~ounced it woul~ be shut!ng ~oym
offshore operations near Nome. For the purpose of analysiS m this section, It IS assumed that if there IS mimng
activity in the OCS, there would also be mining activity in adjoining ~tate waters; it is assumed th~t th~ losses
in employment and income resulting from the WestGold shutdo~ m Stat~ ~aters would be regame? U: there
is mining activity in the OCS. The ini~allevel of employment an~ mcome IS 1mpo~t~t but the most s•gmficant
issue for the analysis of effects is the mcrement of change resultmg from OCS actiVIty.
Mining activity on the 0~ .is expected t~ begin in 19?2. For .the years 1~9~ through 1994, this activity will
consist of exploration actiVIties. Exploration.vessels ~make infrequent VISits to. Nome for ~esupply an? to
be employed each year durl!lg exploration. These _JObs
make crew changes. An estimated 8 local residents
will last 3 months during each of the years of exploratiOn. This amounts to 2 FTE JObs per year {Appendix C,
Table 1).

wi!l

The production phase will begin in 1995 and continue through 2008. Additional emploYI!lent from OCS mining
activities is expected to total 77 FTE mining-related jobs in the base case. {AppendiX C, Tables 1 and 4).
Because of the multiplier effect, this translates into an approximately 120 FTE jobs in the Nome economy during
the period of production. (The multiplier effect means that an additional basic sector job translates into greater
than one addition to total employment. This is due to the fact that additional employment in the basic sector
will create additional employment in the nonbasic sector, in the service sector, for example). This is an average
of 7 percent for the base case above the no-sale alternative (Appendix C, Tables 3 and 5). A comparison of
projected no-sale employment and projected employment with the sale is shown in Figure IV-2.
In the Nome census division the rate of unemployment has been between 11 and 14 percent for a number of
years. (Even this is probably a low estimate of those desiring employment because it counts only those who
are actively seeking employment.) It is estimated that 40 percent of the jobs in OCS offshore dredging would
be filled by local residents.
Unemployed individuals who receive jobs as a result of offshore-mining activities may substitute wage and salary
income for other sources of income. For example, some public assistance income is expected to be replaced by
wage and salary income. In addition, some offshore-mining jobs will occur during the winter, offsetting some
of the regular downturn in winter employment. For the base case, an estimated $4 million {1988 dollars) in
wages and salaries would be paid yearly by OCS mining companies during the production period. In addition,
$1 million to $2 million (1988 dollars) would be spent per year by the industry in Nome for goods and services.
Inflation: An increase in economic activity in the Nome economy may cause an increase in price inflation.
The infusion of new money could cause a relative shortage of goods and drive prices up. If inflation were to
occur, it is expected to be of a temporary nature. Economic activity is expected to increase to a new plateau,
as a result of offshore mining, but then remain somewhat constant. This potentially could cause a one-time
increase in prices but not a sustained rise in inflation. In addition, it is likely that the economy would adjust
to the increased demand, alleviating some or all of the effects of a one-time price inflation. Any increase in
the price level may affect the surrounding villages to a greater extent than Nome itself. This is due to less cash
income and a reliance on Nome for supplies.
Population: The 1987 Nome population was estimated to be 3,872 {Appendix C, Tables 3 and 5). It is possible
that the shutdown of operations of WestGold announced in September 1990 will result in some population
decline. Whatever population is lost as a result of the WestGold shutdown is assumed to be regained; it is
assumed that if mining occurs in the OCS, that mining also would occur in adjacent State waters. The 1990
Census preliminary population count for Nome is 3,460. The 1989 population estimate for the city accepted
by the State is 4,303. Nome is appealing the census figure as too low (Kelly, 1990). Because there is such a
wide discrepency between the 1990 Census and the State-accepted 1989 figure, and because the 1987 estimate
is between the 1990 and 1989 figures, the 1987 figure is used in this analysis. The starting population has
importance, but the most signficant issue for the analysis of effects in the EIS is the increment of change. The
population is expected to increase beginning in 1995 as a result of the OCS Mining Program Norton Sound Lease
Sale. For the base case, the difference in population between the no-sale case and the base case ranges between
135 in 1995 to a high of 205 in 1999. The base-case-population projections are an average 4.5 percent above the
no-sale case. Projected base-case-population trends are illustrated in Figure IV-3. Native and non-Native
population trends also are shown.
SUMMARY: Employment resulting from OCS mining activity is expected to average approximately 7 percent
above the no-sale alternative. An estimated 40 percent of direct OCS mining jobs will go to area residents. This
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is expected to decrease unemplo~ent and improve inco~e conditions '_Vith~n the local economy. A one-time
increase in prices may occur, but 1s expected to be short-hved. Population 1s expected to average 4.5 percent
above the no-sale case.

CONCLUSION <Effect on the Economy of Nome): The effect of the proposal on the economy of Nome is
expected to be MINOR in the base case.

CUMULATIVE EFFECfS: In addition to the proposal, the following past, present, and reasonably foreseeable
future actions would have potential effects on the economy of Nome. Included in the possible mining ventures
are two (other than the Bima) shallow water offshore dredges mining offshore placer gold, and onshore mining
operations at the Lost River Mine, the Rock Creek area, and in the area of Bluff. When considering these or
other projects, the probability of occurrence must be considered in analyzing the effect of development on the
Nome economy. In the case of an undeveloped region and the incidence of high development costs, assigning
probabilities to potential projects is highly subjective.
Until 1990 it appeared that the WestGold mining operation had been very successful and this gave some
indication that other offshore dredging operations would occur. In September 1990, WestGold announced it
would be discontinuing operations in the offshore area near Nome because of financial losses. For the purposes
of this EIS, it is assumed that if there is mining activity in the OCS, there would also be activity in adjoining
State waters. As discussed in Section IVA.3, it is possible that two shallow water dredges could start operating
in State of Alaska waters.
The Lost River Mine is embroiled in lawsuits and bankruptcy proceedings. In addition, development would
require a large investment in infrastructure, including processing facilities, a marine terminal, an airport, and
a surface-transportation system. Even in the event that these hurdles were cleared, it is unlikely that development
would occur before the year 2000. In addition, it is likely that much of the development would bypass Nome.
This project is seen as having a MINOR effect on the economy of Nome.
There are two companies doing exploration work for lode gold deposits and these activities are likely to have
some effect on the Nome economy. One deposit in the Rock Creek area, about 8 miles north of Nome, would
take 5 to 10 years to bring on line if sufficient quantities are found. Once production occurs, this operation is
expected to employ anywhere from 100 to 200 people for a 10- to 15-year period. The other lode exploration
project likely to occur is near Bluff. If results are favorable, several more years of exploration are expected,
followed by a 2- to 3-year period before a small underground mine is in operation. The combination of these
two projects is expected have a MODERATE effect on the economy of Nome.
Any presumption of oil and gas development and production in Norton Sound appears to be highly speculative.
This is expected to have a NEGLIGIBLE effect on Nome.
Conclusion: The cumulative projects in combination with the proposal are expected to have a MODERATE
effect on the economy of Nome.
Effect on Commercial Fisheries: Commercial fisheries in the area of the proposal include
9.
red king crab, salmon, and herring. The red king crab fishery could be affected by dredging, sedimentation, and
the resuspension of mercury during dredging. A fuel spill could affect the salmon and herring fisheries.

The Effect on Commercial Fisheries section depends heavily on the analysis presented in Section IV.B.3, Effect
on Marine Plants and Invertebrates (Including Red King Crab) and Section IV.B.4, Effect on Fishes. The reader
should refer to these sections for more detail.
a.
Effect of Habitat Alteration: The winter red king crab harvest is generally within
5 mi of Nome, and the summer harvest has, in recent years, been at a minimum of approximately 18 mi south
of Sledge Island. Potential harm to the crab habitat could result from the actual excavation of the environment
and, in addition, from sedimentation that results from dredging (see Sec. IV.B.3). As indicated in Section IV.B.3,
crab prefer a cobble habitat to sand. Of prime concern is the loss or alteration of cobble habitat that is
potentially critical for juveniles and possibly females. The cobble habitat is altered by direct dredging and by
sedimentation, resulting in sites dominated by sands and silt.
As discussed in Section IV.B.3, cobble, boulder, and gravel substrates are known to be important to juvenile
king crabs. Studies in other areas indicate that the distribution of young-of-the-year red king crab is generally
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limited to coarse substrates such as boulders, gravel, cobble, and shell debris with attached epifauna (Jewett and
Onuf, 1988, citing Powell and Nickerson, 1965b; Tsalkina, 1969; Sundberg and Clausen, 1977; and McMurrey et
al., 1984). Young crabs are dependent on an environment that provides both adequate food and refuge from
predators such as demersal fish. Females and juveniles show a clumped distribution, while males, particularly
larger ones, migrate both inshore and offshore farther than females and, thus, have a broader pattern of
distribution. The more clumped distribution of juveniles and females may be related to the distribution of cobble
habitat. Rocks may provide important protection to females while they are soft following molting and during
subsequent mating. Recently molted crabs, in general, are more vulnerable to predators, and are readily taken
by other marine mammals and fishes (see Sec. IV.B.3).
There are conflicting reports concerning the effect dredging has had on red king crab habitat. Some observations
by Nome area crab fishermen have been made. The new Nome Causeway presumably has caused the ice near
Nome to fracture differently than in the past, forcing winter crab fishermen into utilizing an alternate site which
has been dredged by the Bima. Fishermen report that this dredged area, formerly a productive crab fishing site,
is relatively barren of crab (Lean, 1988, oral comm.). On the other hand, in studies associated with the Bima
monitoring p~ogram, crab pots were set in both dredged and non-dredged areas in March and no significant
difference in catch among the areas was reported (see Sec. IV.B3). More recent pot studies by the Bima
monitoring program showed no clear trend in 1988 (one control area had a significantly greater catch than the
other three sites--two dredged and one control). But in 1989, there was a significantly smaller catch at a dredged
site (R6) than at either control site (Jewett et al., 1990). No definite trend is apparent yet. The possibility exists
that dredging affects males differently than juveniles and females and that the catch of crabs (primarily the more
mobile males) in previously dredged areas will not reflect the true effects of dredging on the population, which
will not show up until a later time.
The settling of dredged material may further harm crabbing sites. The one dredge in the base case has the
potential of affecting one-half of the sale area with silt and sand sedimentation over the life of the project. As
discussed in Section IV.B.3, the effect of sedimentation depends on the depth and the type of sediment deposited.
Sand deposition could become a relatively permanent alteration of habitat (see Sec. IV.B.3). Areas outside the
actual dredged sites that were excavated 1.5 years ago by the Bima have boulder areas covered by 6 inches of
sand (see Sec. IV.B3). Dredging in the proximity of commercial crab fishing sites could cause significant localized habitat alteration and affect future generations of red king crab. The analysis for Section IV.B.3 finds that
the effect of dredging and sedimentation on red king crab is expected to be MAJOR. This is based on the
assumption that the red king crab in Norton Sound are a discrete population; that the alteration of benthic
habitat could last for a number of years in some areas; that a high proportion of cobble or boulder habitat that
is directly dredged would be reduced in quality; and that gravel, cobble, or boulder habitat is critical for the
survival of young-of-the-year red king crabs. Cobble and boulder habitat also may be preferred by older juvenile
red king crabs and by females. General information on the life history and biology of the red king crab, the scale
of projected activities, and information from dredging activity in State waters support the conclusion that effects
from habitat alteration under the proposal are likely to affect the red king crab population for more than one
generation and to affect subsequent recruitment or the success of juveniles (see Sec. IV.B.3). It is for these and
other reasons that a monitoring program is included as part of the proposal. An assessment of the distribution
of habitats in the proposed sale area (with special attention to the trench area) is needed, as well as an
understanding of the relationship among habitat, community types, and successful recruitment of juvenile red king
crabs. This knowledge could lead to the limitation of dredging in prime red king crab habitat and could allow
the amount of area to be dredged to be based on recovery rates of the communities. The level of effect on red
king crabs will be directly related to the extent of dredging that occurs in prime red king crab habitat. The effect
of the proposal on the red king crab fishery is expected to be MODERATE.
Habitat alteration resulting from bottom dredging is not expected to affect salmon and herring. As discussed
in Sec. IV.B.4, it is expected that adult fish will avoid the area of dredging. Those fish that do not may be
harmed, but this is expected to be few. The general effect of habitat alteration on salmon and herring is expected
to be NEGLIGIBLE.
b.
Effect of Trace Metals: Metals of interest in the sale area include arsenic, mercury,
lead, copper, zinc, and cadmium. Based on concentrations observed in the water column, or other concerns,
arsenic, mercury, lead, copper, and nickel were discussed in Sections IV.B.3 and IV.B.4 (Effects on Marine Plants
and Invertabrates and Effects on Fishes, respectively) as having potential effects on red king crab, salmon,
herring, and consequently on the commercial fishery.
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Effect of Mercur,y: If the mercury level in waters near the area of dredging operations were found to exceed
the EPA chronic criterion, then the State of Alaska DEC would test the edible portions of the commercial
seafood catch, including red king crab. If the concentrations exceeded FDA action levels, then the ADF&G
would close the fishery, either because of a threat to human health or because of the threat to the species
population. The closure of the fishery for one or more years would be a MAJOR effect on the red king crab
fishery. There is no clear evidence concerning the susceptibility of red king crab to bioaccumulation of mercury.
Furthermore, existing data of measured levels of mercury in the muscle tissue and the hepatopancreas of red king
crab have shown generally very low values for mercury (see Sec. IV.B.3).
Mercury concentrations measured downcurrent of the Bima using state-of-the-art methodology show an average
increase of 0.0004 ppb, with the highest downcurrent concentration reading 0.0014 ppb (Table IV-6a). These
numbers are considerably less than other measurements that have been made which were believed to have been
contaminated and are considered incorrect (see discussion in Sec. IV.B.2). These new low numbers are below
the EPA chronic criterion of 0.025 ppb, and, based on the· setting of that standard, suggest that this amount of
elevation of mercury should pose little threat to fishes and king crabs. Although there are no specific studies
of mercury effects on red king crabs, the literature reviewed in Sec. IV.B.3 suggests that the concentrations of
mercury more recently measured pose no apparent threat to red king crab (a NEGLIGmLE effect). Elevated
copper levels actually pose a greater threat and may have the potential to cause a MINOR effect (see Sec.
IV.B.3).
Effect of Other Trace Metals: As discussed in Sec. IV.B.3, the effects of arsenic, lead, and nickel are expected
to have NEGUGmLE effects of red king crabs, salmon, and herring and therefore, a NEGLIGIBLE effect of
the commercial fishery. Elevated levels of copper in the water associated with dredging by the Bima are expected
to have MINOR effects on marine plants and invertebrates (including red king crabs), and on salinon and
herring. The effect of elevated trace metals due to dredging activities on the commercial fishery is expected to
be MINOR.
c.
Effect of a Fuel Spill on Commercial Fishing: The current offshore dredging
operation in Norton Sound carries a maximum of approximately 6,000 bbl of diesel fuel. Diesel fuel has a
greater concentration of aromatic hydrocarbons than does crude oil, and these are generally more toxic to
organisms. A large spill would be most likely to occur during fall storms (see Table IV-10 for details of the
area and weathering of such a spill), which could result in the grounding of a dredge and the spilling of some
or all of its stored fuel. For this analysis we assume a spill of 3,500 bbl. As discussed in Section IV.B.4, the
probability of ~ offshore spill versus one occurring in nearshore areas is not known, but for the sake of analysis,
since some fishes in nearshore waters are more vulnerable, a spill in nearshore waters will be assumed. In the
event of a fuel spill, harm to the commercial fishery could occur. Fishes gathering to spawn or spawning in
coastal areas are vulnerable to the effects from a fuel spill. Commercial species of importance that fall into this
category include salmon and herring (see Sec. IV.B.4).
The effects of spilled oil on fishes in the Norton Basin area have been considered in the Sale 100 FEIS (USDOI,
MMS, 1985a), and that information is incorporated herein. According to Section IV.B.4, the widespread
distributions of fish species in the Norton Sound area generally make them less vulnerable to effects from spilled
oil. However, salmon and herring are vulnerable during the time they are gathering to spawn or are spawning
in coastal areas. Eggs and developing larvae of herring are especially vulnerable since they are found in the
intertidal and shallow subtidal adjacent to land. During the open-water season, an oil spill that occurred within
the offshore sale area has an estimated 32-percent or greater chance of contacting land within 3 days of the spill
(see Sec. IV.B.4). In coastal regions near the sale area, salmon return to spawn and, later, smolts leave the
rivers. Because of this, it has been determined that a fuel spill that occurred and contacted the nearshore region
in the open-water season when spawning fish, eggs, larvae, or smolts were present, is expected to result in a
MODERATE effect to fishes, since multiple year-classes could be affected or effects on a single year-class could
be felt for more than one generation. For these reasons, it is likely that a fuel spill will have a MODERATE
effect on commercial fisheries.
·
SUMMARY: The commercial fisheries in the vicinity of Nome include harvests of red king crab, salmon, and
herring. Red king crab habitat is expected to be disrupted by dredging and the sedimentation from dredging,
although this would be mitigated by a monitoring program and would result in a MODERATE effect on the
fishery. Dredging is expected to cause resuspension of naturally occurring mercury into the water column.
Measured levels of mercury in the water column do not exceed the Federal water-quality criteria. If increased
levels of mercury in the water column were to occur, this could cause the closure of the commercial crab fishery
for 1 or more years, although a well designed monitoring program should prevent this from happening and the
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effect on the commercial crab fishery would be MINOR. The effect of a fuel spill on the commercial salmon
and herring fisheries is expected to be MODERATE. The effect of the proposal on commercial fisheries in the
Nome area is expected to be MODERATE in the base case.
CONCLUSION <EfTect on Commercial Fisheries):
expected to be MODERATE.

The effect of the proposal on commercial fisheries is

CUMULATIVE EFFECfS: Effects on commercial fisheries in the Norton Sound area may derive from past,
present, and reasonably foreseeable future actions such as: Federal offshore mining (this proposal), State
offshore mining, past and future Federal OCS oil and gas lease sales in Norton Sound, onshore mining projects
in the Norton Sound area, and harbor dredging in Nome. The scope of these activities has been described in
Section IVA.2. Some of these activities are in a development stage. For others, the probability of development
is uncertain.
Effect of Offshore Mining and Harbor Dredging: Federal (this proposal) and State offshore leasing activities
may affect the commercial fishery. Of most concern is the alteration of habitat and the possible bioaccumulation
of mercury. Habitat alteration includes the physical effects of dredging to the benthic environment, the effects
on prey, and the changes in the interactions of organisms with each other and with the environment (see Sec.
IV.B.3 and IV.B.4). The scenario for the proposed Federal offshore mining program (Sec. II.A.2) states that
1,300 acres of the benthos will be dredged over the life of the lease. In State waters, assuming a 20-year activity
period for a lease and the number of acres dredged per. season given in Table IV-2a (300 acres total by 3
dredges), a total of 6,000 acres is likely to be dredged. Other potential mining activities could increase the area
affected, but the probable extent of these activities is not known. Due to the settling of particulates from the
turbidity plume, the actual area affected by dredging will be much larger than the 7,300 acres that may be
dredged in the cumulative case. In the base case under the proposal, increased sedimentation resulting from
dredging activities was estimated to cover an area one-half the size of the sale area (Sec. IV.B.2.a). The potential
effect of such sedimentation has not been assessed in the current offshore mining operation. As described in
Sec. IV.B3.a, habitat alteration from proposed Federal offshore mining activities is expected to have a
MODERATE effect on red king crab and, in turn, on commercial fishing (see also Sec. IV.B.9.a). The additive
effects of other offshore mining activities in nearshore waters near Nome and Sledge Island is not expected to
increase the magnitude of effect on red king crab beyond what is expected in the base case, that is,
MODERATE.

In the cumulative case, it is possible that several dredges could operate at once, and that dredges could move
into and operate in shallow nearshore waters. For dredges operating in the very nearshore region, there is a
potential for harm from a fuel spill. An offshore fuel spill is expected to have a MODERATE effect on
commercial fishing, due to possible effects on spawning herring, their developing eggs anct larvae in nearshore
waters, adult salmon congregating in the nearshore prior to spawning, and outmigrating salmon smolts.
Dredging activities also have the potential of increasing the levels of mercury in the water column, surficial
·sediments, and in organisms. Of particular concern is the potential bioaccumulation of mercury through the
food web (see Sees. IV.B.3.d and IV.B.4.d). Data from current offshore dredging activities in State waters
suggest that dredging may have increased somewhat the concentration of mercury in the water column, but
state-of-the-art analysis from a Federal study suggests that this is not the case (see Sec. IV.B.2). The effects
of offshore mining activities in the cumulative case are not expected to increase the level of effects from mercury
beyond that of the base case, that is, NEGLIGIBLE.
Effect of Onshore Mining: Onshore mining activities, as detailed in Section IVA.2.b and Table IV-2a, may
have effects on marine plants, invertebrates, and fishes by increasing the concentration of mercury in the marine
environment. Onshore placer-gold mining (in the Nome area) has resulted in the discharge of a considerable
amount of mercury into the streams, onto the ground around dredges, and around gold-processing houses. Water
runoff via streams and from coastal land may carry dissolved mercury and contaminated sediments into the
marine environment. Although much of the mercury coming into the marine environment may be in metallic
or inorganic forms, it may be converted to more toxic and absorbable forms (e.g., methylmercury) by organisms
in the marine environment (see Sec. IV.B.3.d). It is not possible to say how much of the mercury in offshore
sediments originated from terrestrial runoff, but the addition of mercury from terrestrial environs is not expected
to increase the level of effects expected under the proposal, which were judged to be MINOR.
Effect of Federal OCS Oil and Gas Activities:
Any presumption of oil and gas development and production
in Norton Sound is highly speculative. If oil and gas development and production were to take place, the most
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likely effect is expected to be NEGUGmLE. If an oil spill were to occur, the most likely effect on commercial
fisheries would be MODERATE. However, a spill that contacted fish in nearshore waters could have a MAJOR
effect on commercial fishing if it affected spawning herring or capelin, their developing eggs and larvae in
nearshore waters, adult salmon congregating in the nearshore prior to spawning, and outmigrating salmon smolts.
Summary: The greatest concerns for the commercial fishery under the cumulative case are alteration of habitat
by offshore dredging activities, a possible fuel spill, and effects of trace metals. Habitat alteration is likely to lead
to a MINOR effect on commercial fisheries because of the potential harm to the red king crab population. Also,
the release and resuspension of trace metals are expected to have a MINOR effect on red king crab, and, in turn,
the commercial fishery. Activities related to Federal offshore oil and gas leases are expected to have a
NEGUGmLE effect on the commercial fishery, although an oil spill is expected to result in a MODERATE
effect, and if it contacted spawning fishes or developing eggs and larvae in nearshore waters it could have a
MAJOR effect. A fuel spill from dredging activities is expected to occur in nearshore waters and have a
MODERATE effect on commercial fishing.
Conclusion:

Cumulative effects on commercial fishing are expected to be MODERATE.

eumulative Effects on Migratory Species: Two fish groups whose migrations take them outside Norton Sound

will be considered here under cumulative effects. These two groupings are salmon (five species) and Pacific
herring. Further descriptive material on these two species are presented in Section III.B.2.b and in Section

m.c.2.

Salmon and Herring Commercial FJSheries: Activities that could affect Norton Sound stocks of migrating
salmon and herring include: the proposed OCS Mining Program Norton Sound Lease Sale analyzed in this
document; mining activities in State waters of Norton Sound; and, proposed and existing Federal OCS activities
in the Norton, Navarin, St. George, and North Aleutian Basins.
Effects from the proposed Norton Sound Lease Sale art? analyzed in Section IV.B.9, as are the cumulative
effects of the proposal, State mining activities, and Federal OCS activities in Norton Sound. The expected effect
of both the proposal and the cumulative activities of the projects enumerated above is MODERATE for these
fisheries, due primarily to potential effects of an oil spill contacting fish in the nearshore zone. Salmon are
vulnerable to effects of oil when adults are migrating to nearshore areas preparatory to spawning, and when
smolts are outmigrating from fresh or brackish water environs. All stages of p~ salmon are susceptable to
effects since this species may spawn in tidal areas. Homing abilities of migrating salmon could be affected by
spilled oil; consequently, reproduction could be eliminated or reduced. In general, it is expected that salmon in
open-ocean areas are not very vulnerable to spilled oil. An oil spill contacting the nearshore zone could cause
great mortality to herring eggs and developing larvae; this is expected to result in a MODERATE effect to the
commercial herring fishery.
Conclusion: The cumulative activities on migrating salmon and herring that .originate from the Norton Sound
area are expected to have a MODERATE effect.

10.

EtTect on Subsistence-Harvest Patterns:

a.
Introduction: This section analyzes the effects of the proposal on subsistence-harvest
patterns of Nome, which is the community adjacent to the sale area. Effects on subsistence harvests in
communities in the Norton Sound region (such as Teller, Gambell, Savoonga, White Mountain, Golovin, Koyuk,
Shaktoolik, Unalakleet, Stebbins, St. Michael, and Kotlik) were considered, however, these communities are quite
distant from the sale area. These communities do not normally conduct subsistence harvests within the sale area
(Magdanz, 1990, oral comm.) and with Stipulation Nos. 1 and. 3 in place, effects on migratory species which may
move through the sale area and into other subsistence harvest areas are not anticipated (see analysis below) nor
are effects on other subsistence resources expected. The village of Solomon near Nome only has a few elderly
residents--subsistence activities these residents pursue are in conjunction with their Nome relatives and are
considered under Nome's subsistence-harvest patterns.
This analysis is organized by subsistence resource and discusses effects on subsistence-harvest patterns as a
result of habitat alteration, dredging and tailing deposition, trace metals, noise and disturbance, diesel-fuel spills,
and in-migration and population growth. An analysis of the effects of mercury on human health is located in
Section IV.B.lS. The reader is referred to Section m.C.3 for (1) a description of Nome's subsistence-harvest
patterns, (2) an outline of the important seasonal subsistence-harvest patterns in the sale area, (3) figures
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depicting the areal extent of the subsistence-harvest area and the timing of harvests, and (4) inf?r~ation
regarding participation in subsistence-harvest activitie~. Sectio~ I~.C.3 and I~I.C.4 de~onstrate th~t stg!ltficant
aspects of Inupiat and Yup'ik economy, culture, soctal orgamzat10n, normative behaviOr, and bebefs mteract
with--and depend on--patterns of subsistence-harvest. The sociocultural aspects of effects on subsistence are
addressed in Section IV.B.11.
Subsistence hunting and fiShing, the use of subsistence resources, and access to subsistence resources could be
affected by reductions in subsistence resources and changes in subsistence-resource-distribution patterns. These
changes could occur as a result of dredging, disturbance, dumping of bottom substrate, turbidity, entrainment,
toxic levels of trace metals in the water, noise and traffic disturbance, fuel spills, and changes in population. The
following analysis examines the effects of each of these causal agents on the subsistence resources harvested by
the Inupiat and Yup'ik and others living near the sale area.
New data were collected in the fall of 1989 on mercury levels in 200 women of child-bearing age in Nome.
The levels of mercury reported (in hair, almost all of the mercury is methylmercury) in this study (Crecelius,
1990) were low (1 ppm or less for hair) with only 4 people having mercury levels above 1 ppm (see Sec. IV.B.15).
The MMS workshop held in November 1989 to plan monitoring studies for the proposed lease sale recommended
that further studies be done on known high-subsistence consumers. The MMS is planning to collect this
information in the fall of 1990. The only other published report of levels of mercury in Alaskan residents was
of women and infants in the Yukon-Kuskokwim Delta {Galster, 1976). No data are available on consumption
levels of seafood in Nome, although MMS is coordinating with the Norton Sound Health Corporation in their
attempts to gather such information, possibly in the fall of 1990. For the purposes of this analysis, assumptions
of seafood consumption were based on 180 grams per day (wet weight), which is an amount equal to 11 meals
of seafood a week or the average American consumption of total protein (Pastorak, 1988). This amount may
actually be much higher than some residents in Nome consume, but it is assumed that at least some of the Native
population in Nome consume this much seafood (see Section IV.B.15 for further discussion of these
assumptions).
b.

Causal Agents Affecting Subsistence-Harvest Patterns:

(1)
Habitat Alteration: OCS mining activities include dredging, disturbance,
and the dumping of bottom substrate. One dredge has the capacity to excav~te approximately 100 acres a
season, totalling 1,300 acres (base case) over the life of the mining lease. An estimated 12,500 to 15,000 m3 of
seafloor would be excavated daily by one dredge during the 100- to 120-day mining season, and an estimated 40
to 80 m3 of seafloor would be excavated over the life of mining operations in the proposed sale area. The
subsistence-resource areas for Nome are shown in Figures Ill-23 through 111-28, to indicate important marine
mammal-harvest areas that would be vulnerable to habitat alteration as a result of dredging, disturbance, and
the dumping of bottom substrate. Analyses of the effects of dredging, disturbance, and the dumping of bottom
substrate on the subsistence-resource habitat are provided below.
(2)
Trace Metals: The sediments in the sale area contain high levels of trace
metals. The excavation and deposition (redistribution) of sea-bottom material and sediments is sufficient to
mobilize and repartition mercury, mercury compounds, and other trace metals including cadmium, copper,
arsenic, nickel, zinc, and lead into the water column and onto the benthic surface where mercury and other
trace metals would be ingested and absorbed into marine organisms. Based on concentrations observed in the
water column, or other concerns, the following metals will be discussed: arsenic, mercury, lead, copper, and
nickel. Of particular concern are copper, because of the elevated concentrations associated with Bima dredging
activities, arsenic, and mercury. However, only mercury is considered in this analysis because mercury could
biomagnify through the food web (Mance, 1987; Eisler, 1987) while the other metals would not (see Sec. IV.B.15
for this discussion). Toxic properties of trace metals ingested by marine mammals, fishes, and birds could affect
the subsistence resources harvested in the area.
(3)
Noise and Disturbance: Animals may avoid areas of high noise and
disturbance and, thus, become unavailable to a particular community or become more difficult to harvest.
Short-term effects, such as flight behavior or increased wariness, also may make animals difficult to harvest.
Noise and disturbance can, for example, lower reproductive success of waterfowl by causing them to leave their
nests, which could adversely affect the availability of some species. Fish eggs may be killed by seismic activities
(airguns) and, this too, might affect the availability of harvestable resources. Fish are likely to avoid areas of
noise and disturbance, and seal and walrus haulout areas during moulting periods can be disturbed by noise.
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Noise and disturbance would be associated with (1) seismic surveys that are part of preliminary prospecting
activities in the lease-sale area, (2) movement and operation of the dredges, (3) core drilling during prospecting,
and (4) aircraft and marine support of the preceding activities. During prosp~cting and exploration (3 years)
there would be one seismic-survey vessel operating during the open-water season (a total of 855 days) shooting
8,200 line km of low-sound-intensity profiles. Seismic surveys for prospect assessment are assumed to include
16,600 line km run over the 14-year production life of the operation. There would be two small vessels (200ft)
taking core samples {1,890 cores) during the 3 years of exploration for a maximum of 90 days a season. This
process would continue during the mining period (a total of 1,170 days taking core samples). One dredge for
the base case is anticipated for the mining operation with three helicopter flights a day servicing each dredge.
Each dredge would also have an anchor-handling vessel. The dredges are assumed to operate 100 to 120 days
of the 150-day open-water season.
(4)
Fuel Spill: Offshore-dredging activities are attended by the risk of a fuel
spill. A dredge the size of the Bima carries about 6,000 bbl of diesel fuel. For the purpose of analysis, a spill
of 3,500 bbl is assumed. This amount is equivalent to the average, onboard fuel load of a Bima-sized dredge.
A spill is most likely to occur from a dredge sinking during a fall storm, in which case the dredge would probably
sink on location offshore. Diesel fuel lacks both the lightest and heaviest fractions of petroleum components,
and will initially evaporate more slowly than crude oil. Eventually, however, more will evaporate (see Sec.
IV.B.2). The effects of oil spills have been evaluated in the Sale 100 FEIS (USDOI, MMS, 1985a). The
probability of an offshore spill versus one occurring in nearshore areas is not known, but for the sake of analysis,
since some subsistence resources in nearshore waters are more vulnerable, a spill in nearshore waters With
contact of the Nome subsistence harvest area will be assumed. There is a 32-percent chance or greater that the
Nome subsistence-harvest area along the coast would be contacted within 3 days (see Graphic 12 and Appendix
A, Table 6 of the Sale 100 FEIS [USDOI, MMS, 1985a]).
(5)
Increased Human Population: Sale-induced population growth in Nome is
expected to increase by about 4 percent (approximately 155 non-Native residents and 47 Natives by the peak year
of non-Native growth in the year 2000 (see Appendix C, Table C-1. It is anticipated that non-Natives will not
participate in marine mammal hunting, as has been the usual practice in Nome, since the Marine Mammal
Protection Act of 1972 forbids non-Native hunting of marine mammals (see Sec. III.C.4 and Fig. 111-21).
Non-Native participation in other subsistence harvests tends to be primarily in fishing, moose and duck hunting,
collecting eggs, and berry picking (see Fig. ill-21). Of the additional164 non-Natives expected to be in Nome
in 2000 as a result of the proposed sale, 114 are expected to be between 19 and 64 years of age (see Appendix
C, Tables C-6 and C-7); a small portion of these would be female and not as likely to be participating as heavily
in subsistence hunts, and many of the non-Natives would not be participating heavily in subsistence activities.
Thus, the number of people new to Nome who would actually be competing with current residents for subsistence
resources would be much smaller than 164. Even so, this addition to the population would add some competition for subsistence resources.
c.
Effect on Subsistence Resources: The following discussion analyzes the potential
effects of habitat alteration, turbidity, entrainment, trace metals, noise and disturbance, and fuel spills on
subsistence-resource- harvest patterns in the OCS Mining Program, Norton Sound Lease Sale area. This analysis
assumes that Stipulation Nos. 1 through 4 (see Sec. II.F) will be in place for the proposed lease sale. Stipulation
No. 1, Environmental Survey and Monitoring Program and Operations Management, Stipulation No. 2,
Prohibition of Use of Mercury or Other Toxic Substances in Processing, and Stipulation No.3, Baseline and
Monitoring Studies on Mercury Levels in Humans, would reduce effects on subsistence-harvest patterns.
{1)
Fish and Shellfish: Fish are a primary subsistence resource harvested by
residents in Nome along the coast, rivers, and streams in the area. Fish are generally not harvested within the
sale area (see Figs. Ill-21 and 111-23). Harvests occur primarily during the summer and early fall months (Fig.
III-22; see Sec. III.C.3.b). Shellftsh also are an important subsistence-harvest resource for residents in Nome
(Fig. 111-21); shellfish also are harvested commercially (Sec. III.C.2). Red king crab is the primary shellfish
harvested. Red king crab are generally not harvested within the sale area, rather they are harvested within the
shorefast ice up to approximately~ mi from shore (see Fig. 111-21). The primary subsistence harvest period is
from mid-November through mid-April (Fig. 111-22). Some crab are occasionally harvested by boat in the
summer mont~s within the proposed sale area, but this is rare.
Dredging activity in the sale area would occur near the primary red king crab subsistence-harvest area offshore
of Nome from Sledge Island to Cape Nome. Dredging would occur 3 mi or more offshore; crab harvests do not
occur beyond about 3 mi on shorefast ice. Under this proposal habitat alteration from dredging and tailings
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deposition is expected to have MODERATE biological effects on red king crab. If the red king crab habitat
were affected, this could in turn affect the red king crab local population which is harvested outside of the sale
area. The harvest of crab could experience significant reductions, but harvests would still occur--a MINOR effect
on the subsistence harvest of crab. Habitat alteration should not have more than MINOR biological effects on
fish and would not affect the subsistence-harvest of fish--a NEGLIGIBLE effect.
Under this proposal exposure to trace metals in the sale area is not expected to cause more than NEGLIGIBLE
effects on fishes and shellfish. With monitoring of fishes and shellfish as well as monitoring of levels of mercury
in humans, all marine subsistence resources should be protected from levels of trace metals exceeding EPA
criteria. The acceptable level of increase of mercury into the water column and consequently into the food web
has not been defined because at this point without knowing how much seafood Nome residents consume it is
difficult to determine what degree of an increase in trace metals would be dangerous to human health. There
have been no baseline studies of consumption of seafood by Nome residents to determine more precisely how
much and what types of seafood are consumed by Nome residents. Thus, it is not known what levels of mercury
in subsistence resources consumed by humans would keep the allowed daily intake (ADI) of mercury in humans
at or below the level recommended by the WHO (see Sec. IV.B.15 for this discussion). For the average
American who consumes only one meal of seafood a week (about 20 gm/day), the FDA action level for mercury
of 1 ppm is adequate. The FDA action level for mercury in fish and shellfish is set so that for the average 70
kg male no more than 0.03 mg mercury would be ingested per day if only consuming 20 gm of seafood a day;
for the Nome resident who may consume as much as 11 meals or more of seafood a week (approximately 180
to 215 gm/day of seafood), the FDA action level of 1 ppm is too high (see Table IV-12 in Sec. IV.B.15 for the
methylmercury-risk assessment for consumption of seafood). A lower action level for mercury also would require
a lower water-quality criterion because the EPA used consumption of 6.5 g/day of fish and shellfish to develop
its water-quality criteria based on human health guidelines (Pastorak, 1988). If people are consuming more than
6.5 g/day of seafood, it could be necessary to establish a local water-quality criterion as well as an action level
for mercury levels in seafood. These local standards would determine when mercury levels in the water, food
chain, and subsistence resources were high enough to affect human health. Since at this point it is not known
how much seafood is consumed in Nome, these local standards of mercury levels in the water and in the seafood
cannot be determined accurately. However, even in the absence of a local water-quality criterion and action level
for mercury in seafood, it is not likely that levels of any trace metals attributed to the proposed action would
be high enough to threaten human health because: (1) the background levels of mercury in seawater in the
Nome area are low (1.0 ppt; see Sec. IV.B.2.b) and typical of nonpolluted coastal water (Crecelius, Apts, and
Lasorsa, 1990); (2) background concentrations of mercury in undisturbed sediment samples taken offshore the
Nome area are low (0.032-0.038 ppm in three sediment samples); (3) preliminary measurements of mercury levels
in the seawater associated with the current dredging operation indicate there is only a slight increase of mercury
(0.4 ppt) at the edge of the mixing zone (Crecelius, Apts, and Lasorsa, 1990; see Table IV-8), resulting in a total
mercury level of 1.4 ppt which is below the EPA chronic criterion level (25 ppt; see Sec. IV.B.2); (4) mercury
released into the water column from the discharged sediments is rapidly readsorbed to the sediments which are
dispersed and resettle to the seafloor; (5) the repartitioning of mercury in the sediments is not expected to be
measurable in the food chain above background conditions; (6) present indications of mercury levels in
subsistence food sources are unusually low for Arctic waters; and (7) recent information on mercury levels
indicates that present levels of methylmercury in Nome women of child-bearing age are below the 10 to 20 ppm
hair-methylmercury range in which effects on prenatal and natal life could occur (see Sec.IV.B.15). Thus, it is
not likely that levels of mercury attributed to the proposed action would be high enough to threaten human
health and, consequently, the harvesting of subsistence resources. With levels of mercury in humans below the
WHO recommended threshold of 10 ppm, subsistence harvests would not be threatened, resulting in no more
than a NEGLIGIBLE effect on the subsistence harvest of fish or shellfish.
Noise and traffic disturbance are expected to have insignificant effects on subsistence-fish and shellfish stocks
(see Sees. IV.B.3 and 4). Disturbance from seismic activity associated with the lease sale would occur more
than 5 km (3 mi) from subsistence-fishing areas and, although it would occur in the crabbing areas, it should
not affect the shellfish. Dredge and boat noise would have only transitory effects on fish and shellfish. Effects
on subsistence fishing and crabbing from noise and traffic disturbance associated with this lease sale are expected
to be NEGLIGIBLE.
A fuel spill is expected to have MODERATE biological effects on the fish and shellfish population, harvested
in the sale area (see Sees. IV.B.3 and 4 for this analysis). Losses to the populations are expected to be less
than one gen~ration. These effects would be short term and MINOR to the regional population and, while
harvests are likely to be reduced and some fishermen would be foreced to travel to new locations and take
longer to harvest fish or crab, it would still be possible to harvest some fish and crab, and no fish would become
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totally unavailable. Although the fish and crab harvests would still be available, it is likely that harvest levels
might be reduced for a year or less. The effect of a fuel spill on the subsistence harvest of fish and crab is
expected to be MINOR. This effect is expected to occur on fish and crab harvested outside of the proposed sale
area since fish and crab are not generally harvested in the sale area.
Sale-induced population growth in Nome is expected to be 4 percent (see previous discussion and Sec. IV.B.8).
Although there are a large numbers of fishing areas in the Nome area, most new residents tend to fish in the
immediate area in the Nome River. Fishing in the Nome River is already stressed and requires a permit to
fish--and could not support many more fishermen (Magdanz, 1988a, oral comm.). Either current Nome River
fishermen would have to move to other spots or the new residents would have to travel farther to fish. In the
region as a whole there would not be any reductions in fish harvest levels over the years as a result of the
proposal (a NEGUGffiLE effect), however, in the Nome River there could be some reduction in harvest
levels--a MINOR effect. Crab fishing also could not support much additional harvest pressure due to an increase
in the human population, particularly in years when there is a lot of rubble ice and not much flat ice. Crab pots
cannot be placed too close together so there is not as much room as one would expect for expansion. In
addition, crabbing is limited to about 3 mi offshore. Fishermen would be forced to travel farther to the east and
west of Nome which would take longer to harvest crab, possibly leading to some slight reductions in the crab
harvests--a MINOR effect. This effect would occur to red king crab harvested outside of the proposed sale area
since red king crab are not generally harvested within the sale area.
(2)
Seal and Walrus: Seal and walrus are also important subsistence resources
harvested by residents in Nome. Seal and walrus are harvested within and outside of the sale area (see Sec.
m.C.3.b, Fig. 111-22). Seals are harvested almost year-round with mid-July to mid-August being the only time
period when seals are not harvested. Walrus are harvested primarily in May and June and occasionally in April,
September, and October (see Figs. III-22 and ill-24 and Sec. III.C.3.b).
Although regeneration and recolonization rates after dredging occurs are unknown, dredging of sea-bottom
material and sediments most likely would remove and destroy walrus and bearded seal benthic-food sources
for several years within the dredged area; food sources for spotted and ringed seals should not be affected (see
Sec. IV.B.6). The loss of benthic-food sources of walruses and bearded seals within the dredged area (1,300
acres) would be very small and is not likely to have significant biological effects on seals and walruses (see Sec.
IV.B.6 for this discussion). The presence of dredges may occasionally disturb seal and walrus harvests, but while
it might make the harvest take longer and be less convenient, it would not cause the harvest level to decrease.
Thus, the effect of dredging of sea-bottom material would affect the subsistence harvest of seals and walruses--a
NEGUGffiLE effect.
The excavation and deposition (redistn"bution) of sea-bottom material and sediments would mobilize and
repartition mercury and other trace metals into the water column where they could be ingested and absorbed
into bearded seals and walruses. High concentrations of mercury, cadmium, and selenium have been reported
in seal and walrus livers and kidneys (see Sec. IV.B.6). Seal liver samples taken for the Bima monitoring study
showed 2.1 ppm mercury--well above the FDA action level of 1.0 ppm for acceptable levels of mercury in marine
life (Federal Register, 1986). However, ~ with the harvest of fiShes and shellfish (discussed above in Sec.
IV.B.10.c[1]), the environmental monitoring program and operations management and monitoring of human
health (Stipulation Nos. 1 and 3) would reduce the likelihood of levels of any trace metals attributable to the
proposed action being high enough to affect human health and, consequently, of the harvest of subsistence
resources, a NEGLIGIBLE effect on the harvest of seals and walruses.
Seals and walrus are somewhat susceptible to noise and disturbance from aircraft and vessel traffic. Industrial
activity associated with this lease sale is not expected to result in distributional changes in seal or walrus
populations (Sec. IV.B.6). Disturbance from aircraft, vessels, and dredges could cause short-term, localized
biological effects on seals and walrus (see Sec. IV.B.6 for the analysis) and some displacement of seals and
walruses from habitats near the dredge ·(within a few to several kilometers from the dredge) during the mining
season. Short-term, localized biological effects could cause some short-term disruption to the seal and walrus
harvests; however, while such disturbance could cause seal and walrus hunting to take longer, this would not
affect annual harvest levels, and seals and walruses would not become unavailable during the year. Subsistence
harvests would be affected, but seals and walruses would still be available. Such MINOR effects from noise and
traffic disturbance would be expected on Nome subsistence seal and walrus harvests within the sale area and
outside of the sale area.
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A fuel spill is expected to have MINOR biological effects on the walrus and seal populations harvested in the
sale area (see Sec. IV.B.6 for this analysis). Losses to the population are expected to be less than one generation
and would occur to less than one hundred to perhaps a few hundred seals and walruses. While these effects
would be short term and MINOR to the regional population, they would force hunters to travel farther and
longer to harvest seals and walruses. Although neither seals nor walrus would become unavailable, it is likely
that harvest levels might be reduced, particularly for walrus whose peak harvests occur during May and June.
If a spill occurred, it would most likely occur during the mining season from late May to early November. The
effect of a fuel spill on the subsistence harvest of seals· and walrus is expected to be MINOR. Harvests within
and outside of the proposed sale area would be likely to be affected.
Sale-induced population growth in Nome is expected to minimal. Of the residents expected by 2007, only 1
percent growth is expected to be Native. The Marine Mammal Protection Act of 1972 forbids non-Natives
from hunting walruses and seals, thus only the additional 47 Natives (of which some would not be walrus or
seal hunters or would be women and children--and of this 47 only 23 would be between the ages of 19 and 64,
primary ages of hunters (see Appendix C, Tables C-6 and -7]) would be hunting walruses and seals. This
population increase is not significant enough to cause more than NEGLIGIBLE effects on the subsistence
harvest of walruses and seals.
·
(3)
Waterfowl: Migratory waterfowl are an important subsistence-harvest
resource to residents in Nome particularly in spring and early summer when fresh meat is less available (see
Sec. III.C.3.b). Waterfowl are harvested along the entire coastal area near the proposed lease-sale area (see
Fig. III-27), but generally not within the sale area. Bluff, Sledge Island, and Safety Sound are primary
waterfowl-harvest areas. Dredging and excavation of sea-bottom material and sediments are expected to have
a NEGLIGffiLE biological effect on marine and coastal birds (see Sec. IV.B.S). While some pelagic fish could
be entrained in the seawater-intake system on the dredge, and water turbidity resulting from dredging excavation
and tailing deposition could reduce the availability of pelagic prey, these effects would be localized near the
dredging operations and would not affect the overall abundance and availability of primary food sources of
seabirds. Most subsistence harvests of waterfowl occur on or nearshore--well outside of the lease-sale area where
the dredges might be located. Thus, the presence of the dredges should not interfere with the subsistence
harvest. NEGLIGffiLE effects on the subsistence harvest of waterfowl are expected as a result of activities
associated with the proposed lease sale.
Dredging operations associated with gold mining in Norton Sound are expected to have a MODERATE
biological effect on seabirds due to toxic levels of mercury and other trace metals including cadmium and lead
(see Sec. IV.B.S). However, this effect is for seabirds, which are not heavily harvested. Waterfowl--the primary
birds harvested--are coastal birds and should not be affected by trace-metal concentrations resulting from
activities associated with the proposal. Seabird eggs are harvested by Nome residents at Sledge Island, Bluff, and
Safety Sound. However, as with the harvest of fishes and shellfish (discussed above in Sec. IV.B.lO.c[l]), the
environmental monitoring program and monitoring of human health would reduce the likelihood of levels of any
trace metals attributable to the proposed action being high enough to affect human health and, consequently,
of the harvest of subsistence resources--a NEGUGIBLE effect on the harvest of seabirds or their eggs.
Noise and disturbance caused by aircraft and vessel traffic may disrupt waterfowl-feeding and -nesting activities.
The areas of particular concern are nesting areas (which are also primary subsistence-harvest areas) at Bluff and
Sledge Island; nesting, feeding, and staging areas at Safety Sound; and feeding or rafting birds within about 2
kilometers of dredging operations offshore. Noise and disturbance are likely to result in local and short-term
biological effects on waterfowl (see Sec. IV.B.S). Such low-level biological effects would not have significant
effects on bird harvesting by Nome residents. Noise from helicopters could disrupt the harvest temporarily;
however, it would not cause waterfowl to become unavailable. Effects on all bird harvests in or adjacent to the
sale area from noise and disturbance are expected to be MINOR. This effect is expected to occur on bird
harvests outside of the sale area.
A fuel spill is expected to have MODERATE biological effects on marine and coastal birds harvested in the
sale area (see Sec. IV.B.S for this analysis). If the spill occurred during the summer months (June-September),
several thousand birds could be killed and the effects of habitat pollution could persist for more than one
generation. Such a MODERATE biological effect on marine and coastal birds would force hunters to travel
farther and longer to harvest waterfowl and seabirds. It is likely that if the spill occurred during peak harvest
times (May through September for waterfowl and April through June for seabirds) that the harvest could become
significantly reduced; however, a reduced harvest should still be possible--a MINOR effect. This effect is
expected to occur on bird harvests outside of the sale area.
IV-B-95

Sale-induced population growth in Nome is expected to be minimal (see previous discussion and Sec. IV.B.8).
Although the number of waterfowl harvesting areas are limited and some slight effects may be felt from more
people harvesting waterfow~ there are sufficient numbers of waterfowl to support the slight population increase
as a result of the proposed sale--a NEGLIGIBLE effect.
~: Moose are the largest terrestrial mammals available to Nome
(4)
hunters and are harvested heavily by Natives and non-Natives (see Sec. m.C.3). Moose harvests would not be
affected by dredging activities, habitat alteration, noise and traffic disturbance, and fuel spills because moose are
terrestrial and industrial activities would be occurring outside of the moose range. However, moose could be
affected by increases in population and indirectly as a result of effects on other subsistence resources .

. The Nome moose harvest does not have much room for additional harvest pressure (Magdanz, 1988a, oral
comm.). Currently the moose harvest is limited to 15 days in September near Nome; harvests until December
or January are allowed about 50 mi outside of the immediate Nome area (Magdanz and Olanna, 1986). Permits
are not required except for antlerless moose. It is likely that additional harvest pressure as a result of increased
human population might cause a permit system to be instituted.
Recent studies have shown some
overpopulation of moose in areas outside of regional centers on the Seward Peninsula; consequently
moose-hunting seasons will most likely be extended in those areas. However, there are no plans to relax the
moose-hunting season within 50 mi surrounding Nome. Hunters would have to travel outside of Nome 60 or
more mi away and beyond the reach of the Nome road system. Nome moose hunters would still be able to
harvest moose, although the numbers potentially could be reduced, and hunting could take longer and be less
convenient. Thus, there would be an effect on the moose harvest, but the harvest would still occur, although per
capita it would be reduced--a MINOR effect. This effect is·expected to occur on the moose harvests which occur
outside of the sale area.
SUMMARY: Effects on Nome subsistence-harvest patterns is likely to occur as a result of habitat alteration,
dredging and spoil deposition, increased levels of trace metals in the water column, noise and traffic disturbance,
fuel spills, and increases in Nome's population.
Under this proposal the alteration of the sea bottom would cause MODERATE biological effects on the red
king crab population in Norton Sound. The sale area is also the primary habitat for red king crab. While
harvests of red king crab may become more difficult and take longer, some harvests of red king crab should
occur. MINOR effects on the red king crab subsistence harvest are expected as a result of habitat alteration.
Excavation and deposition of sea-bottom material and sediments would mobilize and repartition mercury and
other trace metals into the water column. This could cause higher levels of mercury to be ingested by seals,
walruses, crabs, birds, fishes, and ultimately, humans. However, the dredging operation is not expected to cause
levels of mercury to exceed the EPA water-quality criterion. Other trace metals which also are not expected to
be elevated (see Sec. IV.B.lS). With the stipulations in place levels no trace me,tals attributable to the proposed
action are expected to be high enough to affect human health and, consequently, the harvest of subsistence
resources. A MINOR effect on the harvest of subsistence resources is expected due to trace metals.
Noise and traffic disturbance are expected to cause short-term and temporary disruptions to seal, walrus, and
waterfowl harvests. Although harvests may be disrupted and harvests could be decreased, harvests would still
occur. This would result in a MINOR effect on seal, walrus, and waterfowl harvests. Fish and shellfish are
not expected to have more than NEGLIGIBLE effects on harvests due to noise and traffic disturbance.
A fuel spill could cause harvests of fish, seals, walrus, and waterfowl to be decreased. Hunters may have to

travel farther or hunt longer and while harvests could be decreased, harvests should still occur.
Increases in the human population due to the proposed lease sale are likely to cause the moose harvest to be
regulated by a permit system. While moose harvest would still occur, there could be some reduction in the
moose harvests--a MINOR effect. No more than NEGLIGIBLE effects are expected as a result of increased
human population on the harvests of fish, crab, walrus, seal, or waterfowl.
Overall effects on subsistence-harvest patterns as a result of the proposal are expected to be MINOR.
CONCLUSION <Effect on Subsistence-Harvest Patterns): The effect of the proposal on subsistence-harvest
patterns is expected to be MINOR.
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CUMULATIVE EFFECfS: Cumulative effects on subsistence-harvest patterns include effects of the proposal
and other past, present, and reasonably foreseeable future actions in the Norton Sound area (see Sec. IVA.3 and
Table IV-2a for a list of these ongoing and planned projects, and their scenarios and timetables). Activities
associated with development of oil and gas leases from development on future Norton Sound oil and gas leases,
proposed on the next 5-Year lease schedule, could contribute to cumulative effects on subsistence; however, at
this point such a sale is speculative. Norton Sound Oil and Gas Lease Sale 57 leases have been relinquished and
Norton Sound Oil and Gas Lease Sale 120 has been postponed. Projects and activities in the cumulative case
include State offshore mining for gold on 8,802 hectares of offshore leases. Three dredges a season are proposed
with 300 acres a season dredged with a total of approximately 6,000 acres likely to be dredged. Onshore mining
activities include tin mining at the Lost River Mine, gold mining and prospecting near Nome, as well as harbor
dredging offshore of the Snake River. Effects of cumulative case projects on subsistence could occur from
dredging and tailings deposition, repartitioning of mercury and other trace metals, noise and traffic disturbance,
industrial activities, and oil spills.
Cumulative offshore mining could include mining on State leases which would increase the area of dredging,
tailings deposition, and habitat alteration. Offshore dredging would also alter and destroy some benthic-feeding
habitat and food organisms of walruses and seals off the coast of Nome. In the proposal and in the cumulative
case this is expected to have NEGLIGIBLE biological effects on walruses and seals (see Sec. IV.B.6). Effects
on the subsistence harvest of walruses and seals are expected to be short-term, temporary effects and should not
result in more than NEGLIGmLE effects. Increasing the size of the area dredged in the cumulative case also
would affect a larger proportion of the red king crab population. The subsistence harvest of red king crab occurs
from the shore-fast ice which is within 3 miles from shore in the State lease-sale area. Biological effects on the
red king crab would remain MODERATE in the cumulative case (see Sec. IV.B.3)--red king crab would become
less abundant and more difficult to harvest causing harvests to be significantly reduced or possibly unavailable
to Nome residents for a year or more, particularly since the subsistence harvest of red king crab occurs primarily
within the State lease-sale area which was dredged from 1986 to 1990. If State leases continue to be dredged-and it is unknown at this point if dredging will continue--the red king crab harvest could become unavailable
or greatly reduced for local residents up to a year, resulting in a MODERATE effect on the subsistence harvest
of red king crab in the cumulative case. Overall cumulative effects on subsistence-harvest patterns in the
proposed sale area as a result of dredging, soil deposition,. and habitat alteration are expected to increase from
MINOR in the base case of the proposal to MODERATE as result of MODERATE biological effects on red
king crab, due to habitat alteration. This effect is local and is not expected to occur on any other crab harvests
for other Norton Sound communities.
The dredging area in the cumulative case would increase the area of sea bottom disturbed and increase the
concentration levels of mercury and other trace metals in the water column. With an effective monitoring
program on State leases for levels of trace metals and if provisions are made to alter dredging activities if trace
metals exceed EPA water-quality criteria, then no more than MINOR effects on subistence-harvest patterns in
the State lease area would be expected from dredging activities.
Cumulative noise and disturbance would be from air and vessel traffic and dredging noise in the Nome area.
Cumulative offshore mining and oil and gas activities would increase air and vessel traffic by 100 trips or more.
This disruption is expected to cause short-term disturbance/displacement effects on subsistence resources,
particularly seals, walrus, and marine and coastal birds (see Sec. IV.B.3, 4, 5, and 6). In the cumulative case
without the proposed lease sale these effects are expected to be MINOR for activity on State leases and Sale 57.
The effects are not expected to be entirely additive because dredging, air and vessel traffic, and drilling activities
would not occur at the same locations at the same times. While these disruptions might not have more than
NEGLIGffiLE biological effects, they could interfere with subsistence harvests. Noise and traffic disturbance
could cause harvests to be interrupted, make the harvest more difficult to achieve, and could force hunters to
travel farther for a successful harvest. However, while the harvest might be affected, harvests of seals, walrus,
and marine and coastal birds would still be possible and no harvest would become unavailable; therefore, there
would be a MINOR effect in the cumulative case, the same as the proposal.
In the cumulative case, MAJOR effects are expected on fiShes as a result of pressure from the Nome subsistence
fishery (see Sec. IV.B.4 for this discussion). The Nome River is currently the only river that is regulated by a
permit system. It is anticipated that perhaps some rivers will be closed to subsistence fishing or placed on a
permit system. This is expected to result in a reduction of subsistence fish harvests, although fish would continue
to be harvested--a MINOR effect.
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Conclusion: Cumulative effects on subsistence-harvest patterns are expected to be MODERATE.
11.
Effect on Sociocultural Systems: This discussion is concerned with Nome's sociocultural
system. Under the scenario for this sale (see Sec. TIA), Nome is the community that would be used for the base
of operations, housing of workers, and marine and air support. Nome's subsistence harvest of marine resources
occurs within the sale area. The primary aspects of the sociocultural system covered in this analysis are (1) social
org~tion and (2) cultural values, as described in Section III.C.3. For the purpose of effects assessment, it
is assumed that effects on social organization and cultural values could be brought about at the community level-predominantly by industrial activities, increased population and employment, or effects on subsistence-harvest
patterns associated with the sale.
a.
Introduction: An analysis of the social organization of a society involves examining
how people are divided into social groups and networks. Social groups are generally based on kinship and
marriage systems, as well as nonbiological alliance groups formed by such characteristics as age, sex, ethnicity,
and community. Kinship relations and nonbiological alliances serve to extend and ensure cooperation within the
society. Social organization could be affected by an influx of new population that causes growth in the
community or change the way these groups are organized. Activities such as the sharing of subsistence foods
are profoundly important to the maintenance of family, community, and cultural ties. Rural Alaskan-Native
communities and task groups associated with subsistence harvests are important in defining social roles, kinship
relations, and world view. The specific tasks reflect and reinforce the roles of husbands, wives, grandparents,
children, friends, etc. (see Sec. m.C.4.). Disruption of the subsistence cycle also could undercut the system of
traditional leadership and family ties, kinship networks, and the individual community's sense of well-being.
An analysis of cultural values looks at values shared by most members of a social group. These values are

shared conceptions of what is desirable. They are ideals which the members of some social group accept,
explicitly or implicitly. Forces powerful enough to change the basic values of an entire society include a seriously
disturbing change in the physical conditions of life--a fundamental cultural change imposed or induced by external
forces, when a series of fundamental technological inventions change the physical and social condition. Such
changes in cultural values can occur slowly and imperceptibly or suddenly and dramatically (Lantis, 1959).
Cultural values in the sale area include strong ties to Native foods, the environment and its wildlife, the family,
the virtues of sharing the proceeds of the harvest, spirituality, and independence (see Sec. III.C.4). A serious
disruption of subsistence-harvest patterns could alter these cultural values. For the system of sharing to operate
properly, some households must be able to produce--rather consistently--a surplus besides adequately satisfying
its own needs. For this reason, sharing, and the supply of subsistence foods in the sharing network, may be more
sensitive to harvest disruptions than the consumption of these foods by active producers.
b.
Causal Agents: This section discusses the agents associated with the OCS Mining
Program Norton Sound Lease Sale that could affect the sociocultural systems in Nome (described in Sec. III.C.4):
industrial activities changes in population and employment; and effects on subsistence-harvest patterns. Analysis
of the effects on sociocultural systems as a result of these effect agents is found in the following sections.
(1)
Industrial Activities: The expected level of industrial activity as described
in Section IIA for the base case is small, and existing facilities at Nome are adequate to handle projected
needs during exploration and mining production as a result of this lease sale. No effects on sociocultural systems
are expected as a result of industrial activities.
(2)
Population and Employment: The OCS Mining Program Norton Sound
Lease Sale is projected to affect the population of Nome through two types of employment in the region: (1)
direct employment with the offshore-mining operations; and (2) increased indirect employment as a result of
the mining operations. Employment projections as a consequence of the lease sale are provided in Section
IV.B.8 and are based on WestGold's 1989 employment figures for operation of the Bima dredge in Nome. In
1989 Bima employment was 62 full-time equivalent (FfE) jobs (see Sec. IV.B.8 for the discussion on
employment). The mining season extends from May to December, and two shifts, totalling 62 FfE workers,
would be needed on the dredge for operations of one dredge. About 57 percent of the employees are expected
to reside permanently in Nome; approximately 37 percent of the local employees are anticipated to be Native
(see Sec. ITI.C.1).
According to RAM-model projections, the proposal is projected to increase Nome's
population in the base case from 3,991 in 1991 (see Appendix C, Table C-1) to 5,316 in 2008--the last projected
year of the project. The population increase for the proposal is almost 4 percent (5,316 residents with the sale
and 5,117 residents without the sale by 2008; see Appendix C, Tables C-1 and C-2). In the year 2000, the peak
year of non-Native population, 63 percent of the residents are expected to be Native and 37 percent non-Native
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in the base case. The Native proportion of the population will grow from 60 percent in 1991 to 69 percent in
2008 as a result of the proposal compared to the no-sale-case population projection of 70 percent in 2008 (see
Appendix C, Tables C-1 and C-2). The difference in Native population growth between the base case and the
no-sale case is an insignificant 1 percent (47 people). The non-Native population would decrease from 39 percent
in 1991 to 29 percent in 2008 without the sale and to 31 percent with the sale--a difference of 2 percent as a
result of sale-induced population growth (see Appendix C, Tables C-6 and C-7). The population growth and
changes in the percent Native and non-Native populations as a result of this lease sale is expected to be
insignificant and is not expected to affect Nome's sociocultural systems--a NEGLIGIBLE effect.
(3)
Effect on Subsistence-Harvest Patterns: Subsistence is central to the Inupiat
and Yup'ik way of life and critical to the Inupiat and Yup'ik sociocultural system (see. Sec. lli.C.3 for a detailed
description). With stipulations considered in place for the analyses of the base and htgh cases, overall MINOR
effects are expected on subsistence-harvest patterns in the lease-sale area.
c.
Effect on Nome: This section analyzes the effect of population and employment,
and subsistence-harvest patterns on Nome's Native social organization and cultural values. More than
NEGLIGIBLE effects are not anticipated on Nome's non-Native population's social org~tion and cultural
values. The effects of stress on the sociocultural system in Nome are also discussed.
(1)
Social Organization: The social organization of Nome includes typical
features of Inupiat and Yup'ik cultures: kinship networks that organize much of the community's subsistenceproduction-distribution- and -consumption levels; formally and informally derived systems of respect and
authority; strong stratification between families focused on success at subsistence endeavors; and access to
subsistence technology. These non-Western elements of social organization could be altered to become less
oriented toward the family and exhibit a breakdown of kinship networks as result of induced social conditions
in Nome as a result of this lease sale. In Nome, there was a decrease in the Inupiat and Yup'ik populations from
62.6 percent in 1967 to 58.5 percent in 1980 (Kevin Waring Associates, 1988) as well as an increase in higher
paying jobs (see Sec. lli.C.1). The majority of the non-Native population in Nome is "permanently" residing in
Nome (although not necessarily long term; 9 years is the average length of residence [Impact Assessment, 1986]).
The base case of the proposed lease sale would only increase the percentage of non-Natives permanently residing
in Nome from 36 percent to 38 percent at its peak in 1999 and down to 32 percent at the end of the projected
project in 2007 (see Appendix C, Tables 6 and 7). This increase should not be significant enough to alter
sociocultural systems in Nome. The total population would increase by 205 or 5 percent--an increase a
community like Nome should be able to absorb. This lease sale would increase the temporary population of
Nome (61 or 57% of the Westgold employees in 1987 were Nome residents; 53 or 43% were non-local), although
it is also likely that a number of these workers coming to Nome temporarily would choose to reside there yearround, as has already occurred with six of the employees on the gold dredging project in the State offshore lease
area (Kosell, 1988, oral comm.). Disruptions would occur to Nome's social organization as a result of increases
in the temporary and permanent population. These disruptions would be short term and periodic and would
most likely occur over the 14-year life of the project; even so, these disruptions to the social organization should
not be significant enough for displacement of Nome's social organization. It is also likely that this lease sale
would enable some residents to remain in Nome and to enhance their economic situation which would bring
some stability to the community (Kosell, 1988, oral comm.). Thus, while there could be short-term disruption
to the social organization in Nome, it is not likely that this would lead to the displacement of existing institutions,
and disruption would not be significantly higher than those already occurring in Nome as a result of changing
demographic conditions (Kevin Waring Associates, 1988) ..
Increased interaction between Natives and non-Natives in any community, as a result of non-Natives moving
into the community, has the potential for causing disruptions in the community. Nome is typical of expanding
rural communities composed of a wide array of ethnic groups, with their varied histories, diverse educational
backgrounds, interests, religious affinities, and normative behaviors. The primary focus of stress and conflict in
Nome is closely related to this ethnic structure. For three-quarters of a century, a minority of non-Natives
dominated an Inupiat and Yup'ik majority in the villages economically and politically. This produced, for many
Inupiat and Yup'ik, feelings of inferiority and suppressed hostility. Over the intervening years, internal
adjustments have improved interethnic relations. For many of Nome's inhabitants, tolerance and respect have
been the end result of a lengthy understanding and communication. Mutual stereotyping, based on ignorance
and lack of interpersonal contact exists, but not nearly to the degree found in some urban, multi-ethnic
community settings. Nome has seen short-term, non-Native residents come and go. While some temporary
residents exhibit a respect and understanding of the cultures they fmd in Nome, others come equipped with
prejudices too ingrained to be modified by experience. With an influx of new, temporary and permanent
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residents in Nome as a result of this lease sale, it could be expected that new tensions would occur. However,
such tensions are not new and could place additional stresses on Nome's sociocultural system. The average nonNative lives in Nome no more than 9 years, most considerably less (Impact Assessment, Inc., 1987). For some
time, the non-Native population of Nome has experienced a degree of transiency linked to seasonal occupations
such as mining. This lease sale would continue to attract. transient or short-term non-Native residents as has
been the pattern in the past. In addition, the lease sale may add some stability to the Nome population by
providing new permanent employment and allowing some transient workers who would have left to stay in Nome
(this has apparently already occurred in the case of Bima workers).
Subsistence is important to Inupiat and Yup'ik social organizations through sharing, task groups, and
strengthening social bonds. With an effective monitoring program, effects on subsistence-harvest patterns of
Nome are expected to be MINOR. Such effects on subsistence harvests are likely to be short term and are
not expected to cause more than MINOR effects on social organization.
(2)
Cultural Values: Cultural values and orientations (as described in Sec.
III.C.4) can be affected by changes in the population, demographic conditions, social organization, economy,
and alterations to the subsistence-harvest patterns.
Changes in the population, demographic conditions, and economy as a result of this lease sale are not expected
to be significant enough in the base case to alter trends already in existence, and thus, should not change any
effects on cultural values which may already be occurring without the sale. Interaction with nonlocal mining
workers could result in the introduction or strengthening of new values and ideas, as well as increased racial
tensions and increased usage of drugs and alcohol (as coping mechanisms for dealing with increased tensions and
stress resulting from the proposed lease sale). Tensions could be created and could result in increased incidents
of socially maladaptive behavior and family stress, that could potentially strain traditional Inupiat and Yup'ik
institutions for maintaining social stability and cultural continuity (see discussion below). Cultural values and
orientations can change slowly or suddenly (Lantis, 1959). Long-term change depends on the relative weakening
of traditional stabilizing institutions through prolonged stress and disruption effects. These changes are already
occurring to some degree in Nome as a result of increased dependency on a cash economy, higher levels of
western education, improved technology, improved housing and community facilities, improved infrastructures,
increased presence of non-Natives, under representation in economic and political arenas, increased travel outside
of Nome, increased levels of alcohol and drug abuse, and television. Although the degrees of intensity of these
changes are not yet documented (nor are they easily quantifiable), it appears that these changes are trends that
could increase rapidly with more intensive development.
Subsistence is considered the core value and a central feature of Inupiat and Yup'ik cultural values (see Sec.
Ill.C.4). With an effective monitoring program in place, no more than MINOR effects are expected on
subsistence-harvest patterns. Such effects would be short term and would not be expected to have more than
MINOR effects on cultural values in Nome.
The Effect of Stress on Sociocultural Systems: Effects on sociocultural systems are often evidenced in rising
rates of mental illness, suicide, substance abuse, and violence. This has proven true for Alaskan Natives who,
since the 1950's, have faced increasing acculturative pressures. During this period they have also experienced
"a steadily increasing burden of mental illness, alcohol abuse, and social disorder ..." (Kraus and Buffler, 1979).
While such behaviors are individual acts, the rates at which they occur vary among different groups as well as
through time. These changing rates are recognized as the results of a complex interaction of interpersonal,
socia~ and cultural factors occurring within a historical context (Kraus and Buffler, 1979; see also, Kiev, 1964;
Murphy, 1965; lnkeles, 1973). The rates of all types of mental illness appear to be higher "in larger rural Native
towns than in the more traditional Native villages" (Foulks and Katz, 1973; Kraus and Buffler, 1979). Native
villages help buffer the individual by providing a sense of continuity and control. People live with recognized role
expectations, beliefs, and lifestyles. On the other hand, rural towns are the foci of increasing outside influences.
Bethel experienced acculturative pressures earlier than most Native towns, as seen in its violent death-rate
increase in the 1930's {Anderson and Eells, 1935). Similarly, others found that a "notable increase in mortality
due to these causes in non-native Fairbanks parallels the pipeline work" (Klausner and Foulks, 1982).
Complex sets of causal relationships lead from acculturative effects to the social pathologies that raise these
rates. Increased social mobility may isolate individuals from kinsmen and supportive social situations. The
growth of smaller communities into larger ones may have a similar effect, particularly if it is accompanied by
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the immigration of an unfamiliar, highly skilled group that fills many important positions. Thus, problems of
self-image are critical to the development or nondevelopment of social pathologies (Chance, 1965).
The psychic stress which leads to social pathologies "may be sig~ificantly determined by the extent of the gap
between the old and the new norms" (Brower, 1980; see also Kiev, 1964, 1972; Chance, 1966; Murphy, 1965).
Such problems may result from people being socialized fo~ a lifestyle that no l~nger exists (Milan, 1964),
particularly when this change has occurred because of outstde forces beyond therr control. New routes to
success, created by development, may contradict the more traditional patterns of reciprocity and e~alita~i~m
and lead to social conflict, isolation, and feelings of guilt (Hippler, 1969). Conversely, people may tdenttfy With
new goals that are inaccessible or for which they lack skills. Th~ leads to lowered self-esteem and ?tcr.eased
anger and frustration (Chance, 1965, 1966; Chance et al., 1966; Kiev, 1964; Murphy, 1965). The substitution of
one set of nominative behavior for another may disrupt the standard set of expectations, predictions, and
responses used to understand social settings. This too leads to lowered self-esteem and increased frustration
(Erasmus, 1961; Kiev, 1964), often resulting in increased incidences of drug and alcohol abuse, violence, and
suicide.
Finally, the nature and direction of change may not be clear or understood, or it may accelerate and "overload"
the existing sociocultural system (Murphy, 1965). Such a situation decreases the sense of control and increases
perceptions of an external threat as well as psychic stress. A sense of control is particularly important for
adjustment (Chance, 1966), just as a sense of an uncontrolled, external threat is particularly detrimental (Murphy,
1965; Kiev, 1964).
Several salient points in the evaluation of possible sociocultural effects of development should be made. First,
change itself, even though induced primarily by forces outside the communities, does not necessarily cause the
levels of psychic stress that lead to pathology (for a general discussion, see Inkeles, 1973). Second, and related
to the first point, not all sociocultural change (directly or indirectly related to development) may be negative.
Higher levels of employment can be viewed as possible positive sociocultural effects on Nome's development.
Third, rapid and wide-ranging sociocultural effects are significant not only because a way of life is altered but
also because these alterations can come with high social costs. These costs include growing alienation, increasing
rates of mental illness, suicide, homicide and accidental death, growing disruption of family and social life, and
the abuse of alcohol and drugs. Fourth, what makes sociological change disruptive "is the manner in which
changes occur" (Murphy, 1965). A general discussion of the conditions that make sociocultural change stressful
has already been presented (see discussion above; see particularly Murphy, 1965). Fifth, the conditions that make
sociocultural change stressful must be viewed as ongoing. If the stressful conditions alter, the society can make
successful adjustments to the changes that have occurred and rates of violence, suicide, and substance abuse will
drop. For this reason, the fact that such rates are already elevated does not mean that all effects that could occur
have occurred.
Anxieties are strong about the future of the subsistence way of life. Feelings of loss and frustration and a
distrust of outside interests combine to form a general sense of lack of control. A sense of control is central
to successful adjustment. The proposal could lead to an unpredictable amount of socially dysfunctional behavior
due to a sense of lack of control over the mining development and the lack of a sense of control over the social,
economic, and political effects as a result of mining. Because households and kinship systems among Nome's
Native population tend to be extended, this behavior would affect more than just the people exhibiting it. Much
of Nome's Native community has extended family in communities outside of Nome, thus socially dyfunctional
behavior would be felt by extended families and friends in Nome and "natal communities." Fears about the
future of the subsistence way of life would multiply the psychological consequences of any effect the proposal
would have on subsistence pursuits. However, with a monitoring program in place (see Sec. II.F), these fears
should be substantially reduced. These fears also may be offset by the increase in employment opportunities.
SUMMARY: Effects on Nome's sociocultural systems would occur as a result of industrial activities, changes
in population and employment, and effects on subsistence-harvest patterns. These casual agents would affect
Nome's Inupiat and Yup'ik social organization, cultural values, and well-being. Nome's non-Native population
should not experience more than NEGLIGIBLE sociocultural effects from the sale. Nome is expected to be
affected by the proposed lease sale for the following reasons: (1) Nome will be the base of operations for the
mining activities; (2) sale-rela~ed employment and population growth predicted for the sale area are expected
to occur in Nome; (3) nonlocal employees will reside in Nome; (4) marine and air support will be based in
Nome; (5) each of Nome's marine-subsistence resources are harvested in the sale area; and (6) MINOR effects
on Nome's subsistence-harvest patterns are expected. Nome is a fairly large, heterogeneous community and
should be able to withstand some degree of increased population and employment opportunities. With an
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effective monitoring program in place, only MINOR effects are expected on subsistence-harvest patterns.
MINOR effects on subsistence-harvest patterns are not expected to result in more than MINOR effects on
sociocultural systems.
CONCLUSION <Effect on Sociocultural Svstems): The effect of the proposed sale in the base case on
sociocultural systems is expected to be MINOR.
CUMUIATIVE EFFECI'S: Cumulative effects on sociocultural systems are assessed as the aggregate result
of effects associated with this lease sale in combination with other activities or projects identified in Section
IVA. Projects and activities in the cumulative case include State offshore mining for gold on 8,802 hectares
of offshore leases. Onshore mining activities include tin mining at the Lost River Mine, gold mining and
prospecting near Nome, as well as harbor-maintenance dredging at the Snake River. Activities associated with
development of oil and gas leases from development on future Norton Sound oil and gas leases, as proposed in
the next 5-Year Leasing Program could contribute to cumulative effects from this proposed lease sale; however,
at this point such a sale is speculative. Norton Sound Oil and Gas Sale 57 leases have been relinquished and
Norton Sound Oil and Gas Sale 120 has been postponed.
Cumulative Effect on Social Organization: In the cumulative case, effects on social organization would be the
result of effects from industrial activities, changes in population and employment, and effects on subsistenceharvest patterns. These effects would be similar to the MINOR effects described for the proposal; however,
the level of effects would be increased and intensified due to the intensity of activity in the cumulative case. Each
of the projects described in the cumulative case alone should not be expected to experience more than MINOR
effects on social oraganization, however, the additive effect· of all of these projects would be MAJOR. In the
cumulative case growth of the non-Native population would be expected from offshore and onshore mining, as
well as some from possible offshore oil exploration and development. Growth of the non-Native population
would increase the interactions and competition between Natives and non-Natives and could cause additional
stress between these groups. Increases in population growth would be long term in the cumulative case and
would cause a widening of the disproportionate disparity of Native representation in Nome's economic and
political environments and would cause disruptions to: (1) the kinship networks that organize Inupiat and Yup'ik
subsistence-production and consumption levels, (2) extended families, and (3) informally derived systems of
respect and authority (primarily respect of elders and other leaders in the community). MODERATE cumulative
effects on subsistence-harvest patterns would affect Inupiat social organization through disruptions to their
kinship ties, sharing networks, task groups, crew structures, and other social bonds. Effects on sharing networks
and subsistence task groups could cause a breakdown in family ties, the sense of well-being in the community,
as well as tensions and anxieties leading to high levels of social discord. In the cumulative case, these disruptions
to the social organization. would be long term and would cause eventual displacement of the existing social
organization resulting in a MAJOR effect.
Cumulative Effect on Cultural Values: Effects on cultural values in the cumulative case would be the result
of effects of industrial activities, changes in population and employment, and effects on subsistence-harvest
patterns. These effects would be similar to the MINOR effects described for the proposal; however, the level
of effects would be higher due to the intensity of activity in the cumulative case. Each of the projects described
in the cumulative case alone should not be expected to experience more than MINOR effects on cultural values;
however, the additive effect of all of these projects would be MAJOR. Effects on the social organization in the
cumulative case also would lead to a decreased emphasis on the importance of traditional values regarding family,
cooperation, sharing, and subsistence as a livelihood, and an increased emphasis on individualism, wage labor,
and entrepreneurism. Increased interaction with miners and oil industry workers in the cumulative case would
result in increased stress and strain on traditional Inupiat and Yup'ik institutions.. In the cumulative case,
MODERATE effects are expected to affect subsistence-harvest patterns. Disruptions of subsistence-harvest
patterns would affect subsistence task groups, have a tendency to displace sharing networks, and consequently,
cause a decrease in the importance of subsistence as a cultural value.
Long-term effects on cultural values, social organization, and subsistence-harvest patterns would be likely to
contribute to increasing social problems: rising rates of alcoholism and drug abuse, domestic violence, wife
and child abuse, rape, homicide, and suicide. The social health and well-being of Nome is already experiencing
stress. Additional development in the cumulative case could lead to further disruptions which would contribute
to displacement of existing sociocultural institutions.
Conclusion: Cumulative effects on sociocultural systems in the OCS Mining Program Norton Sound Lease
Sale area are expected to be MAJOR.
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12.
Effect on Archaeological Resources: Archaeological resources offshore and onshore of
the OCS Mining Program Norton Sound Lease Sale area could be affected by exploration and dredging activities
of the proposal. The MMS Archaeological Update Report, 1989 states that blocks 586 and 587 of OCS
Protraction Diagram No. 3-8, which are outside of the sale area, contain a major paleochannel near the sale area.
This channel could have high potential for prehistoric site occurrence. However, it is outside the sale area and
would not be impacted by activities resulting from the sale. The upper Pleistocene sediments within the proposed
sale area are described as limnic peaty muds thought to be Pleistocene tundra deposits. These deposits are cut
by relict braided stream channels and probably contain numerous small lakes and ponds (Appendix A). Although
these relict Pleistocene bog deposits are areas where archaeological site deposits reworked by thermokarst and
stream erosion probably occur and where even organic materials may be preserved, detecting such features and
specific areas having higher archaeological site potential than others would probably be difficult in such an area.
Peat deposits, typically attenuate the high frequency seismic signal necessary to delineate landforms and areas
of archaeological site potential. Therefore, although the proposed sale area may contain reworked archaeological
site deposits, detecting such deposits with current remote sensing technology would be difficult under these
particular sedimentological conditions. Any archaeological deposits present would probably be discovered during
operations. Section (c) of Stipulation No. 4 requires the lessee to notify the RS/FO if any archaeological
resource is discovered during lease operations.
It is estimated that there are about 62 dredge workers in Nome now for exploration and support activities and
operation of the Bima dredge for the mining operations in State waters. This number is expected only slightly
to increase the mining-related jobs in the base case when one other dredge is operating on the Federal OCS (see
Sec. III.C.l for employment and population numbers). Because of the multiplier effect, this means an increase
in jobs in the range of 3 in 1991 to 1993 to 120 for the years 2000 through 2003 and an increase in population.

Increases in population around Nome would increase visits to prehistoric and historic archaeological sites in
that area (see Sec. m.C.5 for a description of sites). Possible pilfering could take place by people unfamiliar
with the protection laws regarding these sites.
There would be insignificant direct effects from a 3,500-bbl fuel spill on either offshore or onshore archaeological
resources (oiled artifacts can be dated by modern carbon-dating methods). Consultation with the State Historic
Preservation Officer (SHPO) would be advisable if such a spill occurred. The SHPO would see that cleanup
operations would not damage buried sites and wrecks along the shore. Fuel-spill-cleanup activities would cause
only MINOR indirect effects in limited areas of the beach.
Activities on the sea bottom related to dredging and especially the dredging itself could affect historic shipwrecks
in the area. Shipwrecks could be disturbed unintentionally by employees of the dredging operations. Three
known shipwrecks, the Letha R. Thomas {1900) wrecked "off' Nome, the El Sueno (1903) wrecked "off'' Nome,
the Jessie {1910) wrecked "near" Nome, and the P.C.S. Co. No.1 {1911) barge wrecked "off'' Cripple Creek are
close enough to the sale area to make survey of certain blocks prudent. The Letha R. Thomas, is reported to
lie 2.25 miles offshore, just inshore of the proposed sale area. The reported location accuracy of this shipwreck
indicates that it could occur somewhere in NO 3-7 within Blocks 555,599, and 600. Likewise the P.S.C Co. No.1
barge is reported to lie 2 miles offshore and southwest of Cripple River. The reported location accuracy of this
wreck indicates that it could also occur somewhere in NO 3-7 within Blocks 506, 507, 551 and 552. The
archaeological report requirement of the lease stipulation (Stipulation No. 4) will be invoked on these seven
blocks, if leased, to insure detection of a shipwreck prior to conducting lease operations.
Projections indicate that the resident population of Nome would increase by only about 2 percent during dredging
due to the proposal (see Sec. IV.B.8); some of this population may visit areas and beaches where shipwrecks have
occurred.
CONCLUSION <Effect on Archaeological Resources):
resources is expected to be NEGLIGffiLE.

The overall effect of the proposal on archaeological

CUMULATIVE EFFECTS: In addition to the proposal, other past, present, and reasonably foreseeable future
actions would have effects on archaeological resources. Offshore mining from present leases is expected to
continue. Mining on current OPP's (a prospecting permit for state waters with a 10-year life that can be
converted to a mining lease if a marketable quantity of mineral resources is located) cannot occur until the OPP's
are converted to leases. If mining does occur, such activity would increase potential disturbance to archaeological
sites and increase visitation to National Register Sites. Three dredges employing 30 people each will continue
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dredging operations on their leases. This could produce a slight increase in accidental and visitor disturbance.
Thirty people each for the three dredges in Nome would contribute to the activity in the community and the
harbor, that could disturb archaeological sites. Onshore mining of gold and tin would continue to contribute
some activity to the Nome area, including the harbor (refer to Sec. IVA.2.b). Dredging maintenance on the
harbor is expected to deposit 13,000 yd3 of material about 15 mi east of the mouth of the Snake River. Ocean
discharge is not authorized; onshore dumping also could affect archaeological resources. Those onshore places
where accidental and visitor activity due to dredging are most likely to result in disturbance to archaeological sites
are at Lost River, Sinuk River, Nome, Big Hurrah load-deposit area, Solomon mining area, Bluff, White
Mountain, Council,· Kachauik, and Amalik.
The Lost River Mine permits will be filed again and its activity continued. Such activity would contribute slightly
to the effects on archaeological resources. Alaska Gold Company expects to continue operations with peak
employment in the summer of about 115 people. Such activities are expected to increase the accidental and
visitor disturbance to archaeological sites. Alaska Gold has subleased to other companies on Third Beach.
These companies employ about 20 persons each. Should these operations continue, they would contribute some
disturbance to sites in the area. If Placer Dome U.S., Inc. and Aspen Exploration operations continue, they could
contribute some accidental and visitor disturbance to archaeological sites in the area around Rock Creek. The
BHP Utah Minerals International expects to employ 10 persons in a drilling operation near Bluff. Small
disturbance to archaeological sites could be expected from this operation.

Conclusion: Cumulative effects on archaeological sites are expected to be MINOR.
13.
EtTect on Recreation and Tourism: It is estimated that there are about 62 FTE jobs in
Nome now for exploration, support, and operation of the Bima dredge in State waters. This number is expected
to increase by 77 mining-related jobs in the base case when one other dredge is operational on the the Federal
OCS (see Sec. m.C.1 for population numbers). Because of the multiplier effect, this means an increase in the
range of 3 to 120 FTE jobs at different times during operations and an increase in population.
The Bering Land Bridge National Preserve north of Nome is likely to receive more tourists because of the
increased interest in the area due to gold dredging. Already, news of this dredging operation has reached the
public in states on the East Coast. Because of the increased attention drawn to the area by dredging activities,
the number of tourists visiting when another dredge is operating would increase effects.
The Andreafsky Wilderness is one recreational wilderness area to the south of the sale area where Nome
residents occasionally visit. It will not be a significantly affected recreational resource due to its distance from
the area of dredging.
For both· Native and non-Native residents, there would be a slight increase in recreational hunting and fishing
pressures due to increased visitor numbers and the increased mining population. Although increases in sports
hunting and fishing pressure and recreational mining are expected to be slight, several fish and game resources
are currently at threshold levels that could be significantly impacted, resulting in substantial effects to subsistence
and sociocultural systems. There is also concern that some recreational hunting and fishing would result in
trespass on private lands. This .effect would be largely mitigated by the hunting laws which specify areas where
hunting is allowed.
Intrinsic cultural and recreational qualities of Golovin, Elim, Solomon, White Mountain, Council, and Nome
would be stressed because of increased numbers of tourists visiting the area. These tourists will find more
modem cultural settings (industrial and transportation development, modern industrial attitudes and values,
etc.) that would not be expected to exist in traditional, subsistence-type Native villages.
There would be an increase in the number of visitors to historic gold rush relics such as old mining camps,
subsistence camps, dredges, and cabins. This increase would be noted along the beaches, especially at subsistence
camps, and would be especially stressful to the recreation and tourism resources in the Bluff area near Safety
Sound.
The increased interest by outsiders in the OCS mining project would result in increased expenditures by tourists
and the mining population in Nome and other local communities. The negative effect of the base-case proposal
on recreation and tourism resources would be due to significant effects resulting from increased trespass on
Native lands and the cost of trespass monitoring and enforcement. Such negative effects are estimated to be
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MODERATE and the positive effect--such as increased tourism expenditures such as sightseeing excursions by
boat and aircraft out to dredges operating in State and Federal waters--would also be somewhat higher.
CONCLUSION <Effect on Recreation and Tourism):
resources is expected to be MINOR.

The effect of the proposal on recreation and tourism

CUMULATIVE EFFECTS: In addition to the proposal, other past, present, and reasonably foreseeable future
actions would have an effect on recreation and tourism. Offshore mining from present leases will probably be
active during the next 10 years (refer to Sec. IVA.2.b). Such activity would increase disturbance to recreation
and tourism resources and increase visitation to National Register sites. Three dredges are to continue dredging
operations on their leases. This would produce a slight increase in tourists and, conse- quently, increased
accidental and visitor disturbance to recreation and tourism resources. Mining activity also would increase the
economic expenditure in the area. The expenditures of the dredge employees in Nome would contribute to the
recreation and tourism industry. Onshore mining of gold and tin would continue to contribute some activity to
the Nome area, including the harbor (refer to Sec. IVA.2.b). Dredging for harbor maintenance is expected to
deposit 13,000 yd3 of material about 1.5 mi east of the mouth of the Snake River. Those onshore places where
accidental and visitor activity are most likely to result' in disturbance to recreational resources would be at Lost
River, Sinuk River, Nome, Big Hurrah load-deposit area, Solomon mining area, Bluff, White Mountain, Council,
Kachauik river entering at Golovin Bay, and Omilak north of Golovin.
The Lost River Mine permits will be filed again and its activity continued. Such activity would contribute slightly
to the effects on recreation and tourism resources. Alaska Gold Company expects to continue operations with
peak employment in the summer of about 115 people. Such activities are expected to increase the accidental and
visitor disturbance to recreation and tourism resources and increase the economic expenditures of the local area.
Alaska Gold has subleased to other companies on Third Beach. The two companies employ about 20 persons
each. Should these operations continue, they would contribute some disturbance to recreation and tourism
resources but also would contribute to the economic expenditures in the area. If Placer Dome U.S., Inc. and
Aspen Exploration operations continue, they would contribute some accidental and visitor disturbance to
recreation and tourism resources and some change in the economic expenditures of the the area around Rock
Creek. The BHP Utah Minerals International expects to employ 10 persons in a drilling operation near Bluff.
Small disturbance to recreation and tourism resources and a change in the economic expenditures could be
expected from this operation.
Conclusion:

Cumulative effects on recreation and tourism resources are expected to be MINOR.
14.

Effect on Land Use Plans and Coastal Management Programs:

a.
Introduction: Effects identified in previous sections of this EIS are assessed with
respect to policies established in the Northwest Area Plan, the Alaska Maritime National Wildlife Refuge
Comprehensive Conservation Plan, and the appropriate portions of the Alaska Coastal Management Program
(ACMP)--the statewide standards, and the district programs of the City of Nome (NCMP) and the Bering Straits
Coastal Resource Service Area (CRSA) Coastal Management Program (BSCMP). Statewide standards
developed for the ACMP provide the framework for the analysis. Region-specific district policies supplement
the more general statewide standards and are discussed within the context of the related ACMP standard. The
Yukon-Kuskokwim CRSA (Cenaliulriit) abuts the southern portion of Norton Sound. Policies of the Cenaliulriit
CMP are not included as no effects have been identified at this time for the Yukon-Kuskokwim Delta or the
residents of the Delta. Likewise, land management plans for Sitnasauk and Bering Straits Native lands are not
included as effects on these lands would be indirect and not subject to their regulations.
Delineation, testing, and mining plans have been determined to constitute a plan for "exploration or development
of, or production from, any area leased under the Outer Continental Shelf Lands Act" (CZMA, Sec. 307[c][3)[B]
and DOl/SOL, 1990). As a result, lessees are required to certify that each activity described in the plans that
affects any land or water use or natural resource of the coastal zone complies with the enforceable policies of
the State's approved management program and will be carried out in a manner consistent with the coastal
management program. Recent amendments to Section 307(c)(1)(A) of the CZMA require that a lease sale that
affects any land or water use or natural resource of the coastal zone also must be consistent with the enforceable
policies of a State's CMP to the maximum extent practicable.
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However, this analysis of potential conflicts between the activities assumed to occur and the ACMP is not a
consistency determination pursuant to the CZMA, nor should it be used as a local planning document. It is
highly unlikely that all events will occur as hypothesized in this EIS.
b.

Land Use Plans:

(1)
Alaska Maritime National Wildlife Refuge Plan: An FEIS on the
Comprehensive Conservation Plan for the Alaska Maritime National Wildlife Refuge (Alaska Maritime Refuge)
has been completed. In the three alternatives considered in the FEIS (status quo, significant increases in land
designated as wilderness, and a preferred alternative which includes some additional wilderness land and some
increases in land managed more intensively), those segments of the Alaska Maritime Refuge near Nome (with
the exception of the road bed) are retained in a minimal management category.
The "minimal management" category is "directed at protection of existing fish and wildlife populations and
habitats, and restoration of endangered and other species to natural levels" (USDOI, FWS, 1988). Only uplands
are within the boundaries of these segments of the Alaska Maritime Refuge. Therefore, the specific refuge
policies for marine environments would not apply, but "monitoring of water quality [will be routinely practiced]
to enable the Service to propose mitigation of adverse effects that originate on or off the refuge" (USDOI, FWS,
1988).
The FEIS on the Comprehensive Conservation Plan identified several concerns with respect to mining in State
waters. These same concerns, among others, also would apply to mining associated with this lease sale.
However, the distance between the proposed leases on the OCS from the refuge sites minimizes several potential
adverse effects on birds and marine mammals. For example, a concern expressed in the FEIS is that turbidity
from offshore gold dredging would interfere with capelin spawning; a similar problem has not been identified
for dredging in Federal waters. Rather, concern has been directed to the potential effects of a fuel spill (Sec.
IV.B.3). Another concern identified in the FEIS is the possibility that trace metals such as mercury may
biomagnify in the food chain. This possibility could be exacerbated with this sale; however, monitoring included
as part of the proposal should identify problems in time for mitigation to occur.

It is unlikely that the effects identified in Sections IV.B.1 through IV.B.13 of this EIS would alter the "minimal
management" designation proposed for Sledge Island, Safety Sound/Barrier Island, Topkok Head, Bluff, and
Cape Darby. The detailed management plan that is developed to implement the Comprehensive Conservation
Plan and the annual operating plan may be altered slightly if risks to specific areas are perceived. For example,
the FEIS assumes that the current FWS seabird-monitoring program at Bluff would continue. If effects to the
seabird population at Bluff were considered at risk, it is likely that this monitoring program would receive a
higher priority among other FWS monitoring programs.
(2}
Northwest Area Plan: The Southwest Seward Peninsula Subregion of the
Northwest Area Plan includes the area adjacent to the lease sale area. This plan guides the management of all
State lands--offshore and onshore--within its boundary. Although all State lands remain open for mineral entry,
limitations have been established for mineral entry in the following instances: {1) prior to the sale of State lands;
(2) on tidelands and uplands within 1/4 mi of six important seabird colonies, including Topkok Head and Bluff;
and (3) within 1 mi of the mouths of anadromous fish streams and Safety Sound until information has been
provided to establish that significant adverse effects to anadromous fish and their habitat can be avoided.
Guidelines in the Northwest Area Plan were designed to be consistent with the ACMP statewide standards and
appropriate district policies. Any activity or use that would conform with the ACMP standards and policies
would be permissible under the Northwest Area Plan.
c.
Alaska Coastal Management Program: Statewide standards of the ACMP that seem
particularly relevant to activities assumed in this lease sale include those for habitats, especially offshore and
wetland habitats; air, land, and water quality; coastal development; mining and mineral processing; and subsistence. As noted above, the framework for the analysis is based on the statewide standards; district policies are
included under the standard to which the policy relates according to the Final Findings and Conclusions prepared
for each district program by the Alaska Division of Governmental Coordination.
As noted in the introduction, this analysis is not a consistency determination pursuant to Section 307 ( c)(l)(A)
of the CZMA.
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(1)
Habitats (6 AAC 80.130): All habitats in the coastal zone "must be managed
so as to maintain or enhance the biological, physical, and chemical characteristics of the habitat which contribute
to its capacity to support living resources" (6 AAC 80.130[b]}. The standard for offshore habitat requires that
offshore areas "be managed as a fisheries conservation zone so as to maintain or enhance the State's sport,
commercial, and subsistence fishery" (6 AAC 80.130(c][l]).
Activities that accompany offshore dredging involve severe modifications of benthic habitat. Habitat is altered
by both dredging and sedimentation. It is not possible to say if or when benthic communities would recover from
this alteration of offshore habitat (Sec. IV.B.3). The monitoring program is expected to preclude MAJOR
effects; however, MODERATE long-term effects on red king crab could occur (Sec. IV.B.3). This in turn could
lead to MODERATE effects on the commercial red king crab fishery and a lesser effect on the subsistence
fishery (Sec. IV.B.9 and 10). These effects could lead to MODERATE levels of conflict with the statewide
standard for offshore habitat.
Mining also could affect the offshore habitat by resuspending trace metals from the substrate. However, the
monitoring program should identify these problems so that bird populations and the commercial and subsistence
king crab fisheries are not seriously impaired. Monitoring for resuspended trace metals should preclude longterm reduction of the local arctic peregrine falcon population (Sec. IV.B.7). As a result, no conflict should occur
with either the ACMP statewide standard for all habitats or the BSCMP habitat policy that prohibits "significant
impacts to the habitats or populations of the ...peregrine falcon, or other designated endangered species..."
(BSCMP, B-21).
Offshore habitat would be affected if a fuel spill occurred. The most serious effects would be to spawning fish,
eggs, larvae, and smolts in the event of a nearshore spill. In addition to a MODERATE effect on fishes, fueloil spills could have a MODERATE effect on commercial fishing for herring and salmon (Sec. IV.B.3 and 9).
Long-term effects on birds and bird habitat are not expected as a result of a fuel spill (Sec. IV.B.5).
The BSCMP offshore habitat policy (BSCMP B-3) does not limit offshore management to commercial, sport,
and subsistence fisheries; it also includes all offshore subsistence harvests. Levels of effects noted in Section
IV.B.lO for the subsistence harvests of seal and walrus reflect the benefits of an effective monitoring program.
No conflict with the BSCMP policy is expected.
Noise and disturbance are addressed in two other policies of the BSCMP. These policies establish buffer zones
to protect marine mammal haulouts and seabird colonies from development, activities that have high levels of
visual or acoustical disturbance, and aircraft flights (BSCMP B-18 and B-19). As noted previously, marine
mammals could experience MINOR effects as a result of noise and disturbance associated with air and vessel
traffic. Air traffic would be the primary source of noise and disturbance that could affect nesting seabird
colonies and waterfowl and shorebird-molting and -feeding concentrations along the coast. Direct flights to the
dredge from Nome are not expected to affect the shorebirds significantly. However, flights over the spit of Safety
Sound and other coastal wetlands could lead to disturbances that would affect some birds and have a MINOR
effect (See Sec. IV.B.5). Noise from the dredging operations would be continuous and could displace some seals
and walruses within the vicinity of the dredge and mask the lower frequency sounds of walruses and some
bearded seals. These effects would be MINOR for these populations (see Sec. IV.B.6). Thus, noise and
disturbance should not lead to significant conflicts with BSCMP policies on noise and disturbance.
Wetland habitat "must be managed so as to assure adequate water flow, nutrients, and oxygen levels and avoid
adverse effects on natural drainage patterns, the destruction of important habitat, and the discharge of toxic
substances" (6 AAC 80.130[c][3]). The wetlands around Safety Sound have a 32-percent chance of being oiled
should fuel from a damaged gold dredge be released (Sec. IV.B.S). However, the indirect effects of habitat
pollution on marine and coastal birds are not likely to persist for more than one generation (Sec. IV.B.5) and,
as such, are not likely to lead to conflict with the ACMP statewide standards for all habitats and wetlands.
Uses and activities in the coastal zone that will not conform with habitat standards may be allowed if "(1) there
is a significant public need for the proposed use or activity; (2) there is no feasible prudent alternative to meet
the public need for the proposed use or activity which would conform to the standards ... ; and (3) all feasible and
prudent steps to maximize conformance with the standards ...will be taken" (6 AAC 80.030(d]). The State has
employed these exceptions in the past to allow activities to proceed (State of Alaska, OMB, 1985). The
monitoring program should insure that most of the effects resulting from trace-metal contamination are identified
and timely remedial action is taken. Therefore, most conflicts with the statewide standard and district policies
for habitat can be mitigated with the implementation of Stipulation Nos. 1 and 2. Even with these stipulations,
however, effects of altering offshore habitat and accidentally spilling fuel could lead to MODERATE effects on
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red king crab and fishes, respectively, and the commercial fishing of these resources; conflict with the State's
habitat standard likewise could be MODERATE.
(2)
Air. Land. and Water Quality (6 AAC 80.140): The statewide standard for
this element of the ACMP incorporates "the statutes pertaining to and the regulations and procedures of the
Alaska Department of Environmental Conservation [DEC] with respect to the protection of air, land, and water
quality...into the Alaska Coastal Management Program and, as administered by that agency, [they] constitute the
components of the coastal management program with respect to those purposes" (6 AAC 80.140). In addition,
conservation of water quality in compliance with the Alaska Water Quality Standards is identified as a State
concern in the Alaska Coastal Policy Council Resolution No. 13. The State has conditioned continued operation
of the current offshore-mining operation upon the results of the monitoring program. Using BACT, activities
associated with offshore mining assumed for this lease sale should conform with ACMP statewide standards for
air quality.
Water-quality problems could occur, but EPA (USEPA, 1990d) considers that in this case and under NPDES
discharge limitations the occasional exceedences of EPA acute criteria for copper would have negligible effect
on LOCAL and REGIONAL water quality. Turbidity from dredging and potential fuel spills could have MINOR
effects on water quality. Monitoring for possible exceedences of Federal and State water-quality criteria and
standards should prevent potential conflict with the ACMP statewide standard for air, land, and water quality
and the CPC resolution on uses of State concern. District policies reiterate and elaborate on the requirements
of the statewide standard (e.g., NCMP 25.010 and BSCMP C-1 through C-4). As a result, monitoring also should
preclude conflict with policies of the district programs.
(3)
Coastal Development (6 AAC 80.040): The coastal development standard
gives priority to water dependent uses and activities and requires that "the discharge of dredged ... material into
coastal water must, at a minimum, comply with the standards contained in Parts 320-323, Title 33, Code of
Federal Regulations" that were in effect in 19n (6 AAC 80.040[b]). These regulations address the various types
of activities that require U.S. Army Corps of Engineers (COE) permits issued under several sections of the
Rivers and Harbors Act (most notably section 10), section 404 of the Clean Water Act, and section 103 of the
Marine Protection, Research, Sanctuaries Act of 1972 and include policies and procedures applicable to those
activities. COE permits cover actions within the waters of the United States (for permit purposes this is limited
to the 3-mi Federal/State offshore boundary) and ocean dumping; COE permit authority does not apply to the
deposition of tailings from a mining operation on the OCS.
The BSCMP contains additional policies related to the statewide standard for coastal development that could
be relevant for offshore-mining activities (State of Alaska, OMB, 1987). Mitigation criteria have been enacted
that provide sequential steps to be followed to mitigate potential impacts that cannot be avoided through timing
or modifying locations (BSCMP, F-2 and F-7). Several mitigation measures are included in the proposal and
should ensure that no conflict with these policies will occur. Other mitigation measures may be requested during
subsequent reviews.
No onshore development within the BSCRSA is anticipated as a result of mining on the OCS. However, in the
event that an operator were to choose that option, two additional policies in the BSCMP would guide the
development and removal of the facility (BSCMP F-5 and F-9). Conflict with these policies is not inherent in
the scenario. BSCMP policy F-12 is not project specific, but would have a bearing upon establishing State
priorities for monitoring projects to ensure compliance with stipulations placed on permits. Again, conflict with
this policy is not inherent in the scenario.
( 4)
Mining and Mineral Processing (.6 AAC 80.110): "Mining and mineral
processing in the coastal area must be regulated, designed, and conducted so as to be compatible with (1) the
standards contained in this chapter, (2) adjacent uses and activities, (3) statewide and national needs, and (4)
district programs" (6 AAC 80.110[a]). Compatibility of the assumed mining program that would follow this lease
sale with the appropriate statewide standards of the ACMP are assessed throughout this section on coastal
management. Compatibility with adjacent uses and activities is assessed under the habitat standard for offshore
and the subsistence standard; in both instances the potential for conflicts is mitigated to a large extent as a result
of the monitoring program and prohibition on the use of mercury that are both required with Stipulation Nos.
1 through 3. The following paragraphs assess potential conflicts with district policies related to offshore mining.
Nome's CMP contains two mining policies that are not restricted to specific sites within their coastal boundary.
First, "mining shall not occur in commercial and subsistence fishing areas during the open fishing periods"
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(NCMP 20.110(c)[1]). Dredging by the Bima has been done during open water when some commercial and
subsistence fishing normally would occur. However, dredging was restricted to areas outside the Nome CMP
boundary and the City determined that the activity would be consistent if it conformed with the stipulations
attached to the consistency determination and the National Pollutant Discharge Elimination System (NPDES)
permit. Mitigation that is part of the proposal for this lease sale provides additional assurance for the City of
Nome. A second policy enacted by the City of Nome requires that "dredge spoils ... be discharged on the seabed
previously disturbed by the dredge as near to the sea bottom as possible" (NCMP 20.110[c)[3]). This practice
.was to be followed by the Bima and is assumed for mining on the OCS. However, discharges in the 1988 and
1989 seasons have deviated from this practice in an effort to identify the best disposal technique for reducing
turbidity.
The BSCMP contains several policies that would be relevant to offshore dredging. Policy G-8.1 of the BSCMP
requires that the "extraction of ... recoverable minerals from the sea bottom in offshore areas ... avoid significant
adverse impacts to important and essential habitats, commercial fiShing activities, subsistence harvest activities,
and navigation." Monitoring requirements associated with this proposal are intended to avoid these types of
negative effects. BSCMP policy G-8.3 requires that "dredge spoils and processed materials associated with
offshore mining for recoverable minerals shall be discharged on the sea bottom in the area from which they were
extracted unless discharge in an approved offshore or onshore site would cause less impact to the environment,
subsistence activities, and historic/cultural sites." Assumptions for this lease sale indicate that the spoils and
processed materials are disposed of on the sea bottom in the area from which they were dredged. Although
dredging discharges may have negative effects on the benthic environment, efforts to identify the preferred
disposal technique are continuing in State waters. No other disposal sites have been identified, and the feasibility
and desirability of disposing of the spoils elsewhere would· need to be demonstrated clearly. It is possible that
using other sites could be more detrimental. Potential conflict with this policy is not inherent but would need
to be examined when a plan for mining is considered.
Policy G-8.4 of the BSCMP requires that "offshore mining and mineral processing activities shall avoid discharge
of toxic substances (as defined in Department of Environmental Conservation regulations) in processing effluent
in concentrations which exceed State or Federal water quality criteria at the boundary of an approved mixing
zone, or, if no mixing zone has been approved, at the point of discharge. In areas where toxic substances occur
naturally in bottom sediments, offshore mining activities shall not resuspend such toxic substances in the water
column in excess of that allowed by water quality regulations or contribute to additional bioaccumulation of toxic
substances in marine organisms or fish." Water-quality problems associated with discharges from the dredging
activity are identified in Section IV.B.2 and are assessed in this section under the heading of Air, Land, and
Water Quality. These analyses indicate it is likely that resuspension of potentially toxic substances, as identified
in Section IV.B.2, would have no more than a negligible (USEPA, 1990d) effect on water quality. If exceedences
occur, Stipulation No. 1 enables these exceedences to be identified in a timely way.

As noted in the analysis of habitat and subsistence policies and standards, including Stipulation Nos. 1 through
3 as part of the proposal avoids potential conflict with adjacent uses and activities--one element of the statewide
standard for mining--and mitigates potential MAJOR effects to the offshore habitat. However, MODERATE
levels of conflict with the offshore habitat standard remain. Another element of the statewide mining standard
requires that district policies be accommodated. Some BSCMP policies for mining also can be mitigated with
these stipulations, such as the discharge of toxic materials and proper deposition of dredged material. Potential
conflict with the statewide standard of the ACMP for offshore habitat leads to potential conflict with the
statewide standard for mining.
(5)
Subsistence (6 AAC 80.120}: The ACMP statewide standard requires that
"districts and State agencies ... recognize and assure opportunities for subsistence usage of coastal areas and
resources" (6 AAC 80.120(a]). Although effects on subsistence use of coastal resources are possible, monitoring
should prevent severe restrictions on subsistence activities (see Sec. IV.B.10).
The second and third provisions of the ACMP statewide standard require districts to identify areas in which
subsistence is the dominant use of coastal resources and to designate "after consultation with appropriate State
agencies, Native corporations, and any other persons or groups, ... areas as subsistence zones in which subsistence
uses and activities have priority over all nonsubsistence uses and activities" (6 AAC 80.120[b] and [c]). If this
is done, "before a potentially conflicting use or activity may be authorized within [these areas] ... a study of the
possible adverse impacts of the proposed potentially conflicting use or activity upon subsistence usage must be
conducted and appropriate safeguards to assure subsistence usage must be provided" (6 AAC 80.120[d]). The
City of Nome identified the offshore area of its coastal zone as an area of primary subsistence value (NCMP
IV-B-109

25.050). The City requires that a study, as required by the State, be undertaken before a potentially conflicting
use or activity can be authorized. The City of Nome found that the offshore mining conducted by the Bima
would be consistent with its CMP as long as the mining was in compliance with the NPDES permit and with the
stipulations attached to the activity by the State of Alaska through its consistency determination. Activities
associated with this sale will be subject to MMS stipulations as well as those of the NPDES. As a result, no
conflict with this policy is anticipated.
The BSCRSA Board identified several sites in the vicinity of the lease-sale area as important use areas for
subsistence purposes (among others). The Safety Sound Important Use Area extends offshore to the
Federal/State boundary. Portions of this offshore area are adjacent to the sale area. The designation of the
Safety Sound area as an important use area reflects its value for habitat, subsistence, mining activities, and
historic sites. Effects in this area from activities following this lease sale relate primarily to those associated with
a large loss of fuel oil from a dredge; MINOR effects also could result if aircraft disturb birds that concentrate
in that area. Although habitat value could be reduced, the loss is not expected to have a notable effect on
subsistence.
The Nome River drainage, Sledge Island, and the area from Rocky Point to Topkok Head--essentially between
Cape Darby and Bluff (Fig. IV-1)--also were designated as important use areas in part because of habitat and
subsistence values. In all areas, monitoring is expected to identify and subsequently limit the effects of trace
metals on marine resources, thereby limiting the potential for subsistence harvests to be restricted as a result of
high levels of mercury.
The BSCMP elaborates on the statewide subsistence standards in the designated subsistence-use areas by
requiring that major projects, such as offshore mining, use not only existing information, but .. project applicants
shall collect data to provide adequate information for identification and mitigation of adverse impacts to
subsistence resources and activities in important use areas..." (BSCMP, A-5). A second requirement in these
areas is that all non-subsistence activities or uses "shall locate ... at alternative sites outside the identified areas.
Where location in alternative sites is not feasible or prudent, uses and activities shall minimize adverse impacts
to subsistence resources, subsistence activities, and coastal habitats" (BSCMP, A-4). Activities occurring on the
OCS, by definition, will occur outside the important use areas. However, effects on subsistence activities within
these areas are possible as a result of mining activities on the OCS.
The first policy of the BSCMP emphasizes the fundamental importance of subsistence to residents of the region.
Policy A-1 states that "subsistence use of coastal lands and waters of the Bering Straits CRSA has traditionally
been the primary and highest priority use of all lands and waters within the coastal management plan area;
therefore, all other land/water uses and activities shall ensure that through careful planning, development, and
operation of a resource extraction or development project, all steps will be taken to mitigate adverse impacts to
subsistence resources and their use in accordance with policy F-2."
Although the BSCMP contains policies that promote growth that is consonant with the subsistence culture and
the economy of the region, the concern for continued subsistence opportunities evident in the subsistence policies
of the BSCMP indicates that potential effects on subsistence likely will be central to the review of the activities
that are assumed to follow this lease sale. When actual site-specific development proposals are reviewed, it will
become possible to determine the extent to which specific requirements for studies and mitigation measures to
protect subsistence resources, habitats, and activities are needed. Overall, MINOR effects on subsistence may
result from this lease sale and require some additional mitigating measures. However, conflict with the
subsistence standard of the ACMP is expected to be MINOR.
(6)
NCMP Policy on Community Growth: The City of Nome enacted additional
policies to help the city cope with any great influx of people that could arrive as a result of a single-employment
opportunity. The NCMP states that "any employer who intends to hire or transfer from outside Nome for such
an activity a number of employees exceeding five percent of the Nome population in any one year must show
that adequate housing for those employees will be available without causing the housing vacancy rate to fall below
five percent" (NCMP 25.040[a]). Based on that same population criterion, an employer also must provide 18
months advance notice to the City or relevant local institution so that sufficient time is available to provide
adequate facilities and services for the increased population (NCMP 25.040[c)).
In 1995 when dredging employment frrst reaches peak numbers, 5 percent of the no-sale population in Nome
would be 212 people (see Tables C-1 and 2). This figure is far greater than the projected employment for

IV-B-110

dredging associated with this lease sale of 77 full-time equivalent positions. Thus, no conflict with this policy
should arise as a result of mining on the OCS.
SUMMARY: Dredging associated with this lease sale would lead to significant changes in the benthic
environment, resuspend toxic trace metals, and create turbidity. Effects on water quality are not anticipated to
have more than a negligible (USEPA, 1990d) effect; exceedences of water-quality standards or criteria for copper
are anticipated but EPA expects this to have negligible (USEPA, 1990d) effects on LOCAL and REGIONAL
water quality. These exceedences should be detected through the monitoring program and mining activities could
be modified as necessary. However, effects on the benthic environment could have MODERATE effects on redking crab and the commercial fishing of red-king crab even if monitoring detected potential effects and plans
were modified. This outcome is expected to lead to MODERATE conflicts with the offshore habitat. Conflict
with the habitat standard, in turn, would lead to a conflict with the statewide standard for mining.
CONCLUSION <Effects on Land Use Plans and Coastal Management Programs): MODERATE conflicts with
the ACMP are expected to occur as a result of activities associated with this lease sale.
CUMULATIVE EFFECTS: Levels of effects in the cumulative cases for most biological resources (Sees.
IV.B.3-7) increase from those of the proposal. All sections note that the likelihood of the potential effects
identified for the proposal would be greater because of the increase in offshore dredging activity. As a result,
the ACMP remains the program that will have the greatest influence on future activities. Effects identified in
the cumulative analyses are not greater for each individual dredging operation, but rather the greater number
of operations leads to greater potential for increases in trace metals and for spilled oil to reach the shoreline,
and a larger area to be disturbed by dredging activity. This is reflected in higher levels of effects for many
resources (invertebrates--including red king crab--and birds--including the endangered peregrine falcon) and uses
of the resources (commercial fishing and subsistence). LOCAL water-quality effects also are higher. These
·higher levels of effects increase the potential for conflict with several statewide standards and district policies of
the ACMP that were discussed with respect to the proposal. Among these are the statewide standards for overall
and offshore habitat, water quality, mining and mineral processing, and subsistence; and BSCMP policies related
to avoidance of adverse impacts from mining (BSCMP G-8.1), resuspension of toxic substances during offshore
mining (BSCMP G-8.4), and to negative effects on peregrine falcons (BSCMP B-21). These conflicts are not
attributable to individual projects, but rather to all projects viewed collectively. As a result, conflicts would not
be apparent initially, but would arise during mining.
The statewide standard for historic, prehistoric, and archaeological resources is more applicable in the cumulative
case than in the base case. Many developments in the cumulative case occur onshore where there is a long
history of occupation and where many sites of importance are located. The standard for such resources requires
that "districts and appropriate state agencies •.. identify areas of the coast which are important to the study,
understanding, or illustration of national, state, or local history or prehistory" (6 AAC 80.150). Both the NCMP
and BSCMP identified such areas within their boundaries. However, unknown sites could be affected during
mining operations. The ACMP statewide standard and the BSCMP policies provide guidance for developers that
propose activities that could have the potential to adversely affect cultural resources. Although conflict with
ACMP policies is not apparent at this point, the potential for disturbing cultural sites in the cumulative case is
greater than it was for the proposal.
Effects from a fuel spill would not be greater. No additional loss of fuel oil from a dredge is assumed in the
cumulative case, although there is greater potential for a nearshore-spill location.
Summary: In the cumulative case, MODERATE levels of effects on invertebrates (including red king crab),
commercial fisheries, birds, and subsistence create the potential for MODERATE conflict with several statewide
standards of the ACMP. Among these are the standards for overall, offshore, and wetland habitats, water
quality, mining and mineral processing, and subsistence. Effects of dredging also could conflict with two elements
of the BSCMP policy related to offshore mining--avoidance of adverse impacts and resuspension of toxic
substances, and the BSCMP policy concerning peregrine falcons.
Conclusion: MODERATE conflicts with the ACMP are expected to occur as a result of activities included in
the cumulative case.
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15.

Effect on Human Health:

a.
Introduction: This analysis focuses on a potential increase in the bioaccumulation
of mercury in the marine environment of the Nome area through an increase in the bioavailability of mercury
that could occur as a result of offshore dredging associated with the proposed OCS Mining Program Norton
Sound Lease Sale. Mercury is the only trace metal in Norton Sound that could pose a potentially serious health
risk to the people of Nome through biomagnification in the food chain (see Sees. IV.B.3-6).
Although arsenic, copper and nickel levels had exceeded EPA criteria in association with previous dredge
operations, these concentrations were greatly diluted 100 m beyond the dredge and were unlikely to significantly
accumulate in the marine food chain or in human seafood sources (fish and marine mammals) in Norton Sound
(see Sees. IV.B.5 and 6). Future dredging on State and Federal leases would be subject to strict NPDES permit
requirements as discussed in Section IV.B.2. The effects of these trace metals on human health are expected
to be NEGLIGmLE.
b.
Assumptions About the Proposal: The proposed dredging operation is very unlikely
to cause an increase in the bioaccumulation of mercury for the following reasons: (1) Background levels of
mercury in seawater in the Nome area are low (1.0 ppt; see Sec. IV.B.2.b) and typical of non polluted coastal
waters (Crecelius, Apts, and Lasorsa, 1990); (2) background concentrations of mercury in undisturbed sediment
samples taken offshore the Nome area are low (0.032-0.038 ppm in three sediment samples); (3) preliminary
measurements of mercury levels in the seawater associated with the current dredging operation indicate there
is only a slight increase of mercury (0.4 ppt) at the edge of the mixing zone (Crecelius, Apts, and Lasorsa, 1990;
see Table IV-8), resulting in a total mercury level of 1.4 ppt which is below the EPA chronic criterion level (25
ppt; see Sec. IV.B.2); (4) mercury released into the water column from the discharged sediments is rapidly
readsorbed to the sediments which are dispersed and resettle to the seafloor; (5) the repartitioning of mercury
in the sediments is not expected to be measurable in the food chain above background conditions; (6) present
indications of mercury levels in subsistence food sources are unusually low for marine waters; (7) recent
information indicates that present levels of methylmercury in Nome women of child-bearing age are below the
10 to 20 ppm hair-methylmercury range in which effects on prenatal and natal life could occur; and (8) the
monitoring of proposed dredging operations under Stipulation No. 1 and the monitoring of mercury-hair levels
in humans under Stipulation No. 3 are expected to be effective in preventing any significant increase in the
bioaccumulation of mercury in the Nome environment and in the human population.
Under the monitoring and operations management program, the effects of benthic excavation, sediment
deposition and trace-metal release (especially mercury) in the marine environment would be measured
(Stipulation No. 1). The use and storage of mercury would be prohibited onboard the dredge (Stipulation No.
2); thus, preventing any accidental spillage of mercury. The acquisition of baseline mercury and arsenic levels
in Nome area residents and the potential monitoring of these levels in sensitive individuals (women of childbearing age with elevated mercury levels) under Stipulation No.3 should prevent any serious health threat to
prenatal life and young infants. Stipulation Nos. 1 and 2 are expected to limit or prevent significant increases in
the bioaccumulation of mercury or other trace metals in the marine environment and in marine food sources of
the people living in the Nome area.
c.

Generic Discussion of the Effects of Methylmercury:

(1)
Importance of Mercury as a Health Issue:
Mercury, particularly
methylmercury could have serious effects on prenatal life and on infants of women who consume large amounts
of seafood. The potential effects of mercury on human health is an important issue under the proposal for the
following reasons: (1) Previous monitoring reports on water chemistry of the current dredge operation had
indicated much higher mercury levels (100 times greater than the recent accurate measurements (Crecelius, Apts,
Lasorsa, 1990); (2) mercury is potentially very toxic and can biomagnify through the marine food chain as
described above (see Sees. IV.B3-6); (3) elevated inorganic mercury levels (1.3 ppm) were reported in beach
sediments of the Norton Sound area (Nelson et al., 1975) and the disposal of metallic mercury in the environment
has occurred in the Nome area over the past century in association with gold mining and processing and these
metallic and inorganic mercury sources could be sources of increased methylmercury in the Nome area (see Sees.
IV.B.5. and 6); and (4) it is possible that some Nome residents have hair-methylmercury levels approaching or
exceeding the 10 to 20 ppm range at which there is some risk to prenatal and natal life.
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The basis for the risk to prenatal and natal life is as follows: The World Health Organization (WHO) met in
June 1989 to establish new environmental health criteria for methylmercury. Of particular concern was a review
of recent research documenting effects of prenatal exposure to methylmercury. The new environmental health
criteria document (to be published in 1990) will state that occasional psychomotor retardation effects from
prenatal exposure to methylmercury can be seen in infants and children whose mothers had mercury hair levels
between 10 and 20 ppm (Clarkson, 1989, oral comm.).
Mercury is the only trace-metal that poses a risk to heavy consumers of seafood, especially in areas with high
natural mercury levels (Bernard and Andreae, 1984). In recent years attention has been focused on mercury
partly because of the mercury poisoning in Japan of residents who consumed fish and shellfish that had
accumulated methylmercury ("Minimata disease") (Hellawell, 1988). About 8,000 people in Japan are known
or suspected to have mercury poisoning (Nriagu, 1988). Other outbreaks of Minimata disease occurred in Iraq
in late 1971 (Bakir et al., 1973) and in New Mexico in 1969 (Hinman, 1972). Attention also has been focused
on mercury poisoning because of the discovery that inorganic mercury can be converted by microbial activity into
the more toxic methylmercury. Mercury can enter humans through inhalation and/or ingestion through the air,
water, food or soil (see Fig. IV-4).
(2)
Potential Effects of Methylmercury: An increase in the bioaccumulation of
mercury in marine organisms occurring in the Nome area could pose a serious health threat to prenatal life and
young infants of some women living in the Nome area who consume large amounts of seafoods (such as fish and
seals) during pregnancy.
Of all known trace metals, mercury is known to pose the most serious health risk to humans whether the source
of the trace metal comes from human activities or from natural causes. Mercury (especially methylmercury) is
the only trace metal that consistently biomagnifies in the food chain (Lindberg et al., 1987). This means that the
concentration of mercury greatly increases when it is taken up in marine organisms such as fish and clams from
the water or sediments and where it is then taken up into seals, birds, and humans that consume the fish and
clams.
Prenatal Effects: The developing central nervous system is more sensitive to damage from methylmercury than
the adult nervous system. Methylmercury is known to adversely affect the fetus if the mother is exposed during
pregnancy (U.S. Dept. of Health and Human Services, 1978; Marsh et al., 1980). As evidenced in the outbreaks
of methylmercury poisoning in Japan and Iraq, mothers exposed to high levels of mercury while pregnant had
infants with cerebral palsy (which was indistinguishable from cerebral palsy caused by other factors),
microephally, hyperreflexia, gross motor and mental impairment, blindness, and deafness (Choi et al., 1978;
Marsh et al., 1977, and 1981).
A study done in Iraq of 84 infant-mother pairs revealed maternal hair levels of mercury from 0.4 to 640 ppm.
Severe neurological deficits were observed in 5 children when peak maternal hair concentrations were between
165 and 320 ppm. The worst child was blind, deaf, unable to stand, walk, or talk. At mercury-hair levels below
180 ppm, the infants had minimal clinical neurological signs, but there was clear evidence of effects on
psychomotor function, such as delayed walking or talking (Marsh et al., 1979). The evidence that such nonspecific symptoms are caused by methylmercury is based on a statistical correlation of the frequency of these
symptoms with methylmercury exposure and the absence of confounding factors. From the data, a statistical
analysis was done to estimate a "threshold" of highest no-effect concentration. The statistical analysis revealed
that incidence of psychomotor retardation rose above background levels with maternal hair levels during
pregnancy above 10 to 20 ppm (Cox et al., in press; Marsh et al., 1987). These estimates are subject to
considerable uncertainty due to the small number of infant-mother pairs. A further study of a fish eating
population is being conducted by Tom Clarkson, David Marsh, and others at the University of Rochester medical
school (a pilot study of 500 infant-mother pairs has just been completed, but the results are not yet available)
to more accurately determine the threshold level for mercury intake for pregnant women (Marsh, as cited in
USDOI, MMS, 1989).
Kjellstrom et al. (1986) also has demonstrated evidence of developmental delays in infants whose mothers had
prenatal exposure to high levels of mercury. In a study of 11,000 new mothers and their infants, approximately
1,000 of these mothers had eaten fish more than three times a week. Of these mothers, 73 had hair mercury
levels above 6 ppm. After 4 years, 31 of these children were located and given the Denver Development Test
to assess the effects of methylmercury on their development. The data showed a small but statistically significant
influence on the test results of children whose mother's hair averaged (during the entire pregnancy) above 10
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FIGURE IV-4. PATHWAYS OF METALS TO HUMANS
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ppm of mercury. A study of methylmercury levels in the Cree Indians has been ongoing for 5 years since the
development of a hydroelectric project in northern Quebec. In this predominantly fish eating population, the
mean mercury level in their hair was 10 ppm in the early stages of the study. It is interesting to note that despite
rising levels of methylmercury in the environment (from 0.5 ppm to 3 or 4 ppm in pike; 0.1 to 0.8 ppm in other
fish), the mean level of mercury in humans decreased from 10 to 5 or 6 ppm in hair. This decrease in mercury
was observed over a 9-month period, through analyses of hair (which grows at the rate of about 1 em per month).
The time period when the mercury levels decreased corresponded to when the Cree population became aware
of the relationship between consumption of fish and mercury levels as well as the health concern associated with
prenatal methylmercury exposure. From the Cree research it becomes clear the necessity for gathering
consumption data in conjunction with levels of mercury in the resources and in the people in order to be able
to clearly establish which variables have been changing (Kosatsky, 1989, oral comm.).
Effects on Infants and Children: Young children and infants are considered more sensitive to methylmercury
consumption than adults. Bacteria in the intestinal tract of suckling mammals have a greatly diminished capacity
to demethylate methylmercury; this apparently results in a greatly diminished excretion of mercury in suckling
mammals. Excretion assumes an adult rate after weaning (Rowland et al., 1983); thus, more mercury is likely
to be absorbed through the gut than is excreted in suckling mammals. This is expected also to occur in humans
and may further elevate levels of mercury in infants. The gastrointestinal absorption rate for methylmerucry is
close to 100 percent and does not vary with age. In addition, food consumption and metabolic rate vary greatly
with age, which tends to make children more vulnerable to high intakes of methylmercury. Kjellstrom {1987)
demonstrated that this factor may account for twice as high hair-mercury levels among younger children as
among older children.
(3)
Diagnosis of Mercury Poisoning: Diagnosis of mercury poisoning is difficult.
Currently, there are no known biochemical indicators of cellular distress associated exclusively with mercury
poisoning. The clinical symptoms of acute poisoning in the general population are variable and unclear (Nriagu,
1988). One of the difficulties in diagnosing mercury poisoning is that the symptoms are very similar to other
diseases such as Parkinson's disease. Blood and/or hair analyses are the best methods to determine levels of
methylmercury exposure in humans. Methylmercury is incorporated into hair and provides a good index of
exposure. The mean concentration of mercury in hair is 250 times greater than the mean-mercury concentration
in the blood (Marsh, as cited in USDOI, MMS, 1989); a mean blood-to-hair ratio of 300 is also sometimes cited
in the literature (Sumari et al., 1m). There can be differences in the way in which mercury is absorbed in
strands of hair; nevertheless, hair analysis provides historical information on exposure to mercury. With the
average woman (because women's hair is usually longer than men's), 9 to 12 months of exposure to mercury can
sometimes be analyzed. Head hair grows about 1.1 em a month, and its segmental analysis proves to be a
retrospective calendar of exposure to mercury {Marsh, as cited in MMS, 1988). Urinalysis should only be used
for exposure to inorganic or elemental mercury because little methylmercury is excreted by this route (Elhassani,
1982).
d.

;Effect of Mercm:v in Nome:

{1)
MethylmerCUlJ' Risk Assessment for Seafood Consumption: Based on
knowledge about Native lifestyles and dependence on subsistence resources (see Sees. IV.B.10 and 11) it was
expected that high Native consumption of seafood is around 180 gm/day. This is based on the assumption that
consumption of 180 gm/ day is an amount equal to the average American consumption of total protein (equivalent
to all of the red meat, poultry, fish, shellfish, and pork consumed [USDA, 1984 as cited in Pastorale, 1988]). The
consumption of 180 gm/day of seafood (equivalent to 6 1/2 oz/day or about 11 meals per week of seafood
[Pastorale, 1988]) may be low for some individuals such as elders or others who are accustomed to greater
dependence on subsistence.
To determine an equivalent methylmercury action level (FDA action level) for high-seafood-subsistence users
in Nome, the estimate of seafood consumption of 180 gm/day was used in the following equation adapted from
Pastorale (1988) to determine the concentration of methylmercury allowed in seafood (the action level):
MeHg Dose (mg/kg or ppm)
Consumption Rate

=

Concentrations of MeHg allowed in Seafood (i.e., equivalent
(i.e., equivalent FDA action level)

This equation assumes 100% absorption of MeHg.
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Table IV-12
Methylmercury-Risk Assessment for Consumption
of Seafood

Concentration
of Methylmercury
in Seafood
(mg/kg or
ppm wet wt.) 11

Contact/
Consumption
Rate
(g/day) 21

Dose
(mg/day) 3

6.~'

0.005
0.05

6.541

0.03
0.3

0.77
7.7

4.6
46.2

6.541

6.~'

Predicted
Mercury
Levels

in Hair
(ppm)

0.25
2.591

2081
208/

0.005
0.05

10

1.50101

208/
208/

0.03
0.3

60

0.125
1.2512/

4011/
4011/

0.005
0.05

10

0.75
7.5

4011/
4011/

0.03
0.3

60

0.03
0.2814/

180131
18013/

0.005
0.05

10

0.17
1.67

180131
180131

0.03
0.3

60

~5.0

1

6
1

6
1

6

Source: Pastorale, 1988; MMS, Alaska OCS Region.
I/

1.1
'J/
4/

5/
6/

8/

9/

10/

Ill
12/

Ill

14/

Concentration of methylmercury in seafood (mgjkg = ppm by mass, wet weight). This value is obtained by dividing the dose (MeHg
mgjkg or ppm by the contact/ consumption rate listed as gjday but converted to mg/day). Estimated recommended action level for
total mercury in fish and shellfiSh equivalent to the FDA action level.
Amount of seafood ingested per day, assuming 100-percent absorption efficiency of MeHg.
Effective ingested dose of methylmercury for humans based on averaged body weight of 70 kg over a 70-year lifetime.
65 g/day represents an estimate of average consumption of fish and shellfish from estuarine and fresh waters by the U.S. population
(USEPA, 1980).
The WHO has set 10 to 20 ppm as the level at which developing fetuses begin to show low-level effects from methylmercury e.x-posure.
The FDA action level is set so that no more than 0.03 mg are in taken per day by a man weighing 70 kg. This corresponds to 6 ppm
methylmercury in hair (Sumari et al., 1972). This level is set as a safety factor of 1/10 of 0.3 mg.
The WHO has set 0.3 mg injested per day by a 70 kg male over a 70 year life-time as the amount of methlymercury which would cause
the lowest level of methylmercury effects in adults. This level corresponds to 60 ppm in hair (Sumari ct. al., 1972).
20 g/day represents an estimate of the avergage consumption of fish and shellfish (about one meal per week) from marine, estuarine,
and fresh waters by the U.S. population (USDA, 1984).
Based on the calculations for risk assessment this (25 mgjkg or ppm) would be the recommended action level of total mcrcuty in fish
and shellfish for pregnant women consuming 20 grams (about 1 meal a week) of seafood a day.
The FDA action level of methylmercury in fiSh has been set for the general or U.S. population at 1 ppm.
40 g/day represents consumption of approximately two meals of seafood per
week of fish or shellfish.
Based on the calculations for risk assessment, 1.25 mg/kg or ppm would be the recommended action level for total mercury in fish and
shellfish for pregnant women consuming 40 grams of seafood a day.
180 gjday represents an estimate of average consumption (about 11 meals per week based on the assumption that some individuals would
consume fish at a rate equal to the combined consumption of red meat, poultty, fish, and shellfish in the U.S. (EPA Risk Assessment
Council assumption based on data from the USDA Nationwide Food Consumption Survey of 1m-1978).
Based on calculations for risk assessment 0.28 mg/kg or ppm would be the recommened action level for total mercury in fish or shellfish
for pregnant women consuming 180 grams of seafood a day.

Using this equation, Table IV-12 provides the methyl-mercury-risk assessment for various levels of seafood
consumption--the footnotes define the parameters. Four different consumption rates of seafood are used to
assess the allowable methylmercury concentration in seafood The calculations were done four times for each
level of food consumption. The first calculation shows the amount of methylmercury (0.77 ppm) equivalent to
1 ppm methylmercury in hair. The second calculation shows the methylmercury concentration (7.7 ppm)
equivalent to 10 ppm in the hair. The third calculation shows the allowable concentration of methylmercury in
seafood times the consumption rate of seafood in order not to exceed the dose of 0.03 mg/day (the ADI of
methylmercury set as the amount that allows no more than the safety level of 20 ppb methylmercury in blood
or 6 ppm in hair). The fourth calculation uses the dose of 0.3 mg/day (the ADI of methylmercury set as the
amount that allows no more than 60 ppm methylmercury in hair or 200 ppb in blood). The four consumption
rates used in the equation are: (1) 6.5 g/day which is the estimate of average consumption of fish and shellfish
from estuarine and fresh waters by the U.S. population (USEPA, 1980); (2) 20 g/day (equivalent to about one
meal per week of fish or shellfish) which is an estimate of the average consumption of fish and shellfish from
marine, estuarine, and fresh waters by the U.S. population (USDA, 1984); and (3) 180 g/day (equivalent to about
11 meals of seafood per week) which is an estimate of the average consumption of some Nome Native residents
based on the assumption that some individuals would consume fish at a rate equal to the combined consumption
of red meat, poultry, fish, and shellfish in the U.S. (EPA Fish Assessment Council assumption based on data
from the USDA Nationwide Food and Consumption Surv~y of 1977-1978). It is assumed that today in Nome
no one relies totally on subsistence resources because of the availability of other foods.
From the above assumptions on consumption, it was determined that 0.28 ppm would be the action level for
methylmercury for pregnant women of Nome consuming 180 gm/day--equivalent to the FDA action level of
1.0 ppm for the general U.S. population (see Table IV-12). Applying a safety factor that would not allow
mercury levels to exceed 6 ppm in hair (considered by the FDA to be the amount of mercury that would not
allow the dosage of mg/day to exceed 0.03 ppm), the action level for consumers· of 180 g/day of seafood could
be as low as 0.17 ppm methylmercury. For a level of 10 ppm in hair (the level set by WHO as the lowest level
producing effects to developing fetuses), the concentration of methylmercury in seafood for consumers of 180
g/day is 0.28 ppm.
(2)
Background Mercury Levels in the Food Chain and Nome Residents: In
the Nome area, the total highest mercury levels in liver tissue in bearded and spotted seals were reported as
2.3 ppm wet weight (Rusanowski et al., 1987). Although only 3 seals were collected, this level is low compared
to liver tissue levels found in seals in the Arctic (see Section IV.B.6.). Almost all the mercury in seal liver is
inorganic, far less toxic than methylmercury and probably posing little health risk. Mercury levels found in seal
muscle were generally less than 0.1 ppm (Rusanowski et al., 1987). Mercury levels found in fish of Norton Sound
were also low; 0.01 ppm in saffron cod, 0.02 ppm in least cisco.. and 0.03 ppm in king crab wet weights
(Rusanowski et al.,1987). These levels in fish and shellftsh are from a limited data set; however, they are within
the lower range of the concentration allowed for methylmercury in seafood for comsumption of 180 g/day (0.28
to 0.17 ppm; see Table IV-12).
Results of a MMS funded study of methylmercury in hair of Nome women of child-bearing age are summarized
as follows: A sample of 200 Nome women of child-bearing age (out of a population of 900 women) were
measured for methylmercury exposure through analysis of individual hair samples from each woman. The
laboratory results showed an average of about 1 ppm methylmercury in the hair, with the highest value at 8 ppm
and the second highest value at 6.2 ppm (Crecelius, Apts, and Lasorsa, 1990). Only 1 percent of the sample
approached the fetal-risk-exposure value of 10 to 20 ppm methylmercury.
These results are extremely low for a coastal human population that are expected to consume a high amount
of seafood that naturally contains methylmercury (Marsh, 1989, oral comm.). The average methylmercury levels
measured in hair and the hair-mercury equivalent calculated from the measured blood levels from YukonKuskokwin Delta Native women and Native women living in Anchorage were 4.4 to 8.4 and 2.2 to 4.0,
respectively, or 2 to more than 8 times higher than the mean level in the Nome sample (Sec. 111-D, Table m18). The Nome study of hair-mercury levels was much lower than expected based on the methylmercury risk
assessment (Table IV-12). This would indicate that either the levels of methylmercury in the seafood are low,
the consumption of seafood is low, or a combination of the two. Existing data on mercury levels in marinesubsistence foods are low (for example 0.01 ppm in saffron cod; Rusanowski, Gardner, and Jewett, 1987) and
levels in the food chain are likely to be low (see Sec. IV.B.3 and 4) indicating that mercury levels are very
unlikely to increase in seafood consumed by the Nome population such that hair-mercury levels would exceed
10 ppm even for the 1 percent of the population (8 ppm as indicated in the above study) that had the highest
exposure index.
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(3)
Effect of Offshore Dredging: The chemical and biological monitoring of
dredging operations including the measurement of mercury levels in the water and in indicator marine species
under Stipulation No. 1. and the monitoring of mercury levels in women of childing bearing age (Stipulation No.
3) is very likely to prevent any increase in the exposure of prenatal and natal life in the Nome area to
methylmercury that might be associated with the proposed dredging operations.
A follow-up study to sample that portion of the population of Nome women of child-bearing age known to
consume high levels of seafood, including segmental analysis of the hair samples to measure seasonal variation
in mercury exposure, is necessary to verify and accurately determine the baseline exposure of Nome women with
a potential fetal exposure to methylmercury~ If hair levels are high(> 10 ppm) a detailed dietary survey of the
daily and weekly amounts of seafood consumed by these women is necessary in order to compare methylmercury
exposure with seafood consumption. Nome women that might have hair-mercury levels above the 10 ppm
threshold at which some risk of neural damage to the fetus and new-born is present, should be advised to reduce
their seafood consumption somewhat during pregnancy and during breast feeding of the infant in order to
minimize any methylmercry risk to the child.
The recommendation of the Human Health Session at the November 1989 MMS Workshop in regard to
Stipulation No. 3 was that baseline and monitoring studies on mercury levels in humans be included in an
Environmental Baseline/Monitoring Program in support of the OCS Mining Program for the Norton Sound
Lease Sale.
Recent data on water chemistry mercury levels in Norton Sound including measurements taken near current
dredging indicate that mercury levels in the water do not exceed the EPA chronic criteria standard (Sec. IV.B.2).
This recent finding indicates that there would not be any significant increase in mercury bioaccumulation in the
food chain or in residents of the Nome area associated with' the proposal even if the mercury-hair levels in Nome
women were higher than reported (such as an average of about 4 to 8 ppm found in Yukon-Kuskokwim Delta
Native women). Similar low mercury levels are expected to be measured in the water when dredging occurs in
Federal OCS waters under the proposal. The effect of mercury on human health is expected to be
NEGLIGffiLE.
SUMMARY: This analysis focused on the potential increase in the bioaccumulation of mercury in the marine
environment of the Nome area that could be associated with the proposed offshore dredging operations.
Mercury is the only trace metal in Norton Sound that could pose a potentially serious health risk to the people
of Nome (prenatal and natal life) through bioaccumulation in the food chain. Although arsenic, copper, and
nickel levels had exceeded EPA criteria in association with previous dredging on State leases, these
concentrations are greatly diluted 100 m beyond the dredge and were unlikely to significantly bioaccumulate in
the marine food chain or in human seafood sources such as fish and marine mammals (see Sees. IV.B.4 and
5). Future dredging on State and Federal leases would be subject to strict NPDES permit requirements as
discussed in Section IV.B.2. The effects of these trace metals on human health are expected to be
NEGUGffiLE.
The potential effects of mercury on human health was an important issue under the proposal for the following
reasons: (1) Previous monitoring reports on water chemistry of the current dredging had indicated mercury levels
were above EPA criteria and 100 times greater than the recent accurate measurements (Crecelius, Apts, and
Lasorsa, 1990); (2) mercury, especially methylmercury, is very toxic and can biomagnify through the marine food
chain (see Sees. IV.B.3-6); (3) elevated natural inorganic mercury in beach sediments (1.3 ppm) and metalic
mercury contamination in association with past onshore gold mining and processing as well as natural mercury
in offshore sediments are mercury sources from which dredging could increase the methylation of mercury and
its biomagnification in the food chain; and (4) some Nome residents may have hair-mercury levels approaching
or exceeding the 10 to 20 ppm range at which there is some risk to prenatal and natal life.
Based on knowledge about Native lifestyles and dependence on seafood (fish and marine mammals) as
subsistence resources of coastal Norton Sound ·commonties it was estimated that high Native consumption of
seafood is about 180 g/day. Using this estimated high-seafood-consumption rate, the FDA action level for
allowed methylmercury concentration in seafood was estimated to be 0.28 ppm (see Table IV-12). Applying a
safety factor that would not allow mercury levels to exceed 6 ppm in hair (considered by FDA to be the amount
of mercury that would not allow the dosage of mg/day to exceed 0.03 ppm), the action level for consumers of
180 g/day of seafood could be as low as 0.17 ppm methylmercury. However, for a level of 10 ppm in hair (the

IV-B-116

I
;·

level set by WHO as the lowest level producing effects of developing fetuses), the concentration in seafood for
consumers of 180 g/day is 0.28 ppm. ,
It is not likely that levels of methylmercury attributed to the proposed action would be high enough to threaten
human health because: (1) the background levels of mercury in seawater in the Nome area are low (1.0 ppt; see
Sec. IV.B.2.b) typical of nonpolluted coastal water (Crecelius, Apts, and Lasorsa, 1990); (2) background
concentrations of mercury in undisturbed sediment samples taken offshore the Nome area are low (0.032-0.038
ppm in three sediment samples); (3) preliminary measurements of mercury levels in the seawater associated with
the current dredging operation indicate there is only a slight increase of mercury (0.4 ppt) at the edge of the
mixing zone (Crecelius, Apts, and Lasorsa, 1990; see Table IV-8) resulting in a total mercury level of 1.4 ppt
which is below the EPA chronic criterion level (25 ppt; see Sec. IV.B.2); (4) mercury released into the water
column from the discharged sediments is not expected to be measurable in the food chain above background
conditions; (5) present indications of mercury levels in subsistence food sources are unusually low for marine
waters; and (6) recent information indicates that present levels of methylmercury in Nome women of childbearing age are below the 10 to 20 ppm hair-methylmercury range in which effects on prenatal and natal life
could occur. A follow-up study is being planned to verify these low concentrations of methylmercury in the hair
of Nome women of child-bearing age known to consume high amounts of seafood. In addition, with the
monitoring of dredge operations, including mercury levels in the water and in indicator marine species under
Stipulation No. 1 and the monitoring of mercury levels in women of child-bearing age (Stipulation No. 3), no
increase is expected in the exposure of prenatal and natal life in the Nome area to methylmercury that might be
associated with the proposed dredging operations. The effect of the proposal on human health is expected ot
be NEGLIGffiLE.
CONCLUSION <Effect on Human Health): The effect of the proposed OCS Mining Program Norton Sound
Lease Sale on human health is expected to be NEGLIGIBLE.
CUMUIATIVE EFFECTS: Cumulative effects on human health in Nome include the effects of the proposal
and other past, present, and reasonably foreseeable future actions in the Norton Sound area that might increase
human exposure to mercury and other trace metals (see Sec. IV A.3 for a list of ongoing and planned projects
and their scenarios and timetables). Projects and activities in the cumulative case include State offshore mining
for gold on 8,802 hectares of offshore leases, onshore mining primarily for gold or tin at the Lost River Mine
and the Bornite Prospect, as well as gold prospecting near Nome, and harbor dredging offshore of the Snake
River. Some mercury and arsenic levels in the soil, water,·and atmosphere in the Nome area from the old and
new Gold House, Dry Creek, and from Dredges 4 and 5 are elevated (see Sec. III.D for the description). Effects
from State offshore mining for gold on human health could occur from the repartitioning of mercury and other
trace metals into the environment to levels of concern to human health, as discussed under the proposal. State
offshore mining might increase the bioaccumulation of mercury causing higher levels of mercury to occur in some
local marine mammals, marine and coastal birds, fish, and shellfish. Other mining projects, while alone are not
expected to have a significant effect on human health, are contributing to the overall mercury and arsenic levels
in the Nome environment. Activities associated with the development of the Norton Sound Oil and Gas Lease
Sale 57 should not affect human health.
The dredging activity in the cumulative case would increase the area of sea bottom disturbed and could increase
the concentration levels of mercury and other trace metals in the water column. Potential increased
bioaccumulation of mercury in the cumulative case could cause higher levels of mercury to occur in some marine
mammals, birds, fish, and shellfish. This increase is not expected to be enough to greatly increase the level of
biological effects on any wildlife populations in the cumulative case (see Sees. IV.B.3-6). A significant effect on
human health as a result of mercury bioaccumulation in seafoods is possible if additional dredging greatly
increased mercury levels in marine-subsistence resources (seafood) and, consequently, increased the existing levels
of mercury in some pregnant women--who might already be at or near threshhold levels. However, existing data
on low mercury levels in subsistence foods ( <0.1 ppm in fish and 2.3 ppm in seal liver) indicate that the risk of
significant bioaccumulation is low. The results of the study on mercury-hair levels by Crecelius, Apts, and
Lasorsa (1990) indicate that the risks to fetuses and newborns of Nome women are very low (average < 1 ppm
mercury-hair level) in general--although a small number perhaps 1 percent or less (8 ppm mercury-hair level)·could be at some risk if mercury levels in fish and marine mammals were to increase significantly. Such an
increase in mercury bioaccumulation is not likely due to the present low levels of mercury (1-2 ppt) reported in
the water in association with current dredging (Crecelius, Apts, and Lasorsa, 1990). Although, no increase in
mercury-hair levels in Nome women nor any increase in exposure to fetuses or newborns or to the Nome
population in general is expected to occur, there were levels of 8.0 and 6.2 ppm methylmercury in 2 out of a
sample of 200 women (see Sec. IV.B.15.d.2)--a MODERATE effect.
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In s\nnmary, cumulative mining activities in the Nome area have contributed to the mercury levels in the
environment; however, mercury levels in the water associated with current dredging are low, and mercury levels
in the food chain are generally low. Thus, no significant bioaccumulation of mercury is apparent. Hair-mercury
levels in Nome women indicate that the risk of methylmercury exposure to prenatal and natal life is low, although
some fetuses and newborns maybe at risk. Based on existing information, cumulative effects on human health
are expected to be MODERATE.
Conclusion: The cumulative effect on human health is expected to be MODERATE.
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IV.C.

Alternative II - No Lease Sale

Under the no sale alternative the effects on resources as described in the proposal (Alternative I) would not
occur. The remaining cumuiative effects are assumed to continue, minus those attributable to the proposed
action, and are indicated below.
EtTect on Air Quality: There would be no degradation of onshore air quality from the
1.
proposed lease sale under this alternative. A discussion of the cumulative case in Section IV.B.l.b de~onstrates
that most air-quality degradation would be from activities in State waters. Effects of the cumu~atiVe case on
onshore air quality without the Norton Sound Lease Sale are therefore expected to be MINOR m accordance
with the analysis of cumulative effects.
2.
EtTect on Water Quality: There would be no degradation of water quality from the
proposed lease sale under this alternative. Ambient trace-metal concentrations in northwestern Norton Sound
meet Federal criteria except downcurrent of the Bima during active dredging. In the remaining cumulative case
without the Norton Sound Lease Sale, Norton Sound would still contain three gold dredges and one harbor
dredge in State waters. A fuel spill from one of these dredges would be a MINOR LOCAL and REGIONAL
effect on water quality. The single gold dredge that has worked in State waters already has exceeded Federal
criteria or EPA permit restrictions for turbidity, copper, lead, and nickel. Future mining activity will be required
to more closely control mining discharges. The EPA (USEPA, 1990a) recently reissued an NPDES permit for
the Westgold Bima which provides for twofold-reduced discharge limitations for trace metals. The EPA
(USEPA, 1990b,d) believes that operating conditions for future mining can be maintained that would "reduce
trace metal concentrations to acceptable levels at the edge of the mixing zone.'' However, based on the tracemetal concentrations observed by Crecelius, Apts, and Lasorsa (1990)--as analyzed for the cumulative case with
the proposal--this EIS still projects that each of the three dredges would exceed trace-metal and turbidity criteria
and, in particular, the acute copper criterion, for a MAJOR effect on the LOCAL water quality around each
dredge. Because the acute criterion for copper is exceeded, the overall effect of the cumulative case with
Alternative II would be MAJOR on LOCAL cumulative water quality and because of the assumed fuel spillage,
MINOR for REGIONAL cumulative water quality.
EtTect on Marine Plants and Invertebrates and Red King Crab: There would be no
3.
adverse effects from the proposal on marine plants and invertebrates, including red king crab, as a result of this
alternative. Dredging activities in State waters are expected to have less potential to cause effects on red king
crabs than would activities in Federal waters, due to the differing concentrations of crabs by age and sex in the
two areas (see Sec. III.B.1). The effect on red king crab is expected to be MINOR. In general, habitat alteration
effects on other marine plants and invertebrates are expected to be MODERATE for organisms in State waters,
due to the expected long-lasting effects of habitat alteration. Overall, effects of the remaining cumulative case
without the Norton Sound Lease Sale on red king crab are expected to be MINOR, and effects on other marine
plants and invertebrates are expected to be MODERATE.
4.
EtTect on Fishes: There would be no adverse effects on fishes from the proposed lease
sale under this alternative. Effects of the remaining cumulative case on fishes without the Norton Sound Lease
Sale are expected to be MAJOR. This MAJOR effect results from subsistence fishing of salmon stocks in the
Nome River. More details of the analysis of effects are presented in Section IV.B.4.
The cumulative effects of Alternative II on migratory fish species are expected to be similar to the cumulative
effects on migratory fiShes associated with the proposal (Alternative I)--MAJOR.

5.
EtTect on Marine and Coastal Birds: There would be no adverse effects on marine and
coastal birds from the proposed lease sale under this alternative. Remaining cumulative effects without the
Norton Sound Lease Sale are expected to be MODERATE as a result of resuspension and bioaccumulation of
mercury and/or from habitat alteration from dredging activity in State waters and onshore mining activities.
Refer to Section IV.B.5 for more detail regarding cumulative factors that may affect marine and coastal birds.
The cumulative effects of the no sale (Alternative II) on migratory marine and coastal birds are expected to be
the same as those cumulatve effects associated with the proposal (Alternative I)--MAJOR on migratory waterfowl
due primarily to loss of wetlands from other development on their winter ranges and MODERATE on migratory
seabirds due to bird mortality from oil spills and commercial fiShing nets (see Sec. IV.B.5).
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6.
EtTect on Nonendangered Marine Mammals: There would be no adverse effects on
nonendangered marine mammals from the proposed lease sale under this alternative. Remaining cumulative
effects without the Norton Sound Lease Sale would remain MINOR as a result of noise and disturbance from
dredging activity in State waters. Refer to Section IV.B.6 for more detail regarding cumulative factors that may
affect marine mammals.
The cumulative effects of the no sale (Alternative IT) on migratory species of nonendangered marine mammals
are expected to be the same as described under the proposal, MODERATE.
7.
EtTect on Endangered and Threatened Species: There would be no adverse effects on
endangered or threatened species from the proposed lease sale under this alternative. Remaining cumulative
effects without the Norton Sound Lease Sale are expected to be MINOR for the arctic peregrine falcon and the
gray whale primarily as a result of noise and disturbance from mining activities in State waters. Refer to Section
IV.B.7 for more detail regarding cumulative effects that may result from other sources.
The cumulative effects of Alternative II (No Sale) on migratory endangered and threatened species are expected
to be similar to the cumulative effects on migratory endangered and threatened species associated with the
proposal (Alternative I)--MINOR for the gray whale and for the arctic peregrine falcon.

8.
EtTect on the Economy of Nome: There would be no effects on the economy of Nome
from the proposed lease sale under this alternative. In the absence of the Norton Sound Lease Sale, remaining
cumulative effects on the economy of Nome are expected to be MODERATE due to onshore and offshore
mining activities.
9.
EtTect on Commercial Fisheries: There would be no adverse effects on commercial
fisheries from the proposed lease sale under this alternative. In the absence of the Norton Sound Lease Sale,
remaining cumulative effects on commercial fisheries are expected to be MODERATE as a result of offshore
gold dredging activities in State waters.
The cumulative effects of Alternative II on commercial salmon and herring fisheres are expected to be similar
to the cumulative effects on commercial salmon and herring fisheries associated with the proposal (Alternative
I)--MODERATE.
10.
EtTect on Subsistence-Harvest Patterns: There would be no adverse effects on subsistenceharvest patterns from the proposed lease sale under this alternative. In the absence of the proposed Norton
Sound Lease Sale, effects on subsistence-harvest patterns in Nome under this alternative are expected to be
MODERATE as a result of offshore gold dredging activities in the State lease-sale ~rea, onshore mining, harbor
dredging on the Snake River, and effects from Norton Sound Oil and Gas Lease Sale 57. Effects on human
health in the no sale case from offshore gold dredging in the lease sale ·area (see Sec. IV.C.14 for the analysis)
could cause pregnant women to reduce consumption of some subsistence .resources (see Sec. IV.B.15 for this
analysis).
11.
EtTect on Sociocultural Systems: There would be no adverse effects on sociocultural
systems from the proposed lease sale under this alternative. In the absence of the proposed Norton Sound Lease
Sale, effects on sociocultural systems are expected to be MAJOR as a result of offshore dredging activities in
the State lease-sale area, onshore mining activities, and the Norton Sound Oil and Gas Lease Sale 57. These
activities are expected to cause MAJOR effects on sociocultural systems as a result of effects on subsistenceharvest patterns, population growth, and industrial activities which will alter the cultural values and social
structure of Nome's Inupiat and Yup'ik populations.
EtTect on Archaeological Resources: There would be no adverse effects on archaeological
12.
resources from the proposed lease sale under this alternative. The remaining cumulative effects under the No
Sale Alternative on archaeological resources would be the same as for the proposal--MINOR.
13.
EtTect on Recreation and Tourism: There would be no adverse effects on recreation and
tourism from the proposed lease sale under this alternative. The remaining cumulative effects under the No Sale
Alternative on recreation and tourism resources would be the same as for the proposal--MINOR.
14.
EtTect on Land Use and Coastal Management Programs: There would be no adverse
effects on land use plans and coastal management programs from the proposed lease sale under this alternative.
IV-C-2

As noted in the cumulative analysis in Section IV.B.14, dredging on both State and Federal offshore leases could
lead to conflict with several statewide standards and local policies of the ACMP. In the no-sale case, cumulative
effects of dredging activities result from dredging only on State lands. Because State leases are in proximity to
near-shore spawning areas and bird colonies and current activities have lead to exceedences in water-quality
standards, potential conflict is the same as in the cumulative case of the proposal. Therefore, potential conflict
with the ACMP would be MODERATE.

15.
Effect on Human Health: There would be no adverse effects on human health from the
proposed lease sale under this alternative. In the absence of the proposed Norton Sound Lease Sale, effects
on human health in Nome under this alternative are expected to be MODERATE as a result of offshore gold
dredging activities in the State lease-sale area (see Sec. IV.B.15).
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IV.D.

Alternative III - Delay The Sale

1.
Effect on Air Oualltv: Air-pollutant emissions associated with this alternative would be the
same as for the base case (Sec. IV.B.l). The effects on air quality relative to standards and the effects on the
tundra and vegetation are expected to be no greater than NEGLIGffiLE.
CONCLUSION: The emissions of air pollutants would be the same for a delayed sale as for the proposal. The
effects relative to air quality standards and other effects, including acidification of tundra, are expected to be
NEGLIGmLE.
Cumulative Effects: Delay of the sale would result in no change in the cumulative effects on air-quality standards
and other effects of air pollution, which are expected to be MINOR.

l.
EtTect on Water Quality: The effects associated with this alternative would be essentially
the same as those discussed for the proposal (Sec. IV.B.2). The RS/FO may have to order modification of
operations to lessen the frequency and magnitude of turbidity and trace-metal concentrations that exceed Federal
criteria. A major fuel spill could still occur. The 3-year delay, however, may allow for additional, improved
monitoring of water quality and dredge discharges in State waters under the reissued WestGold Bima NPDES
permit (USEPA, 1990a). The 3-year delay may also increase the operation record for offshore gold mining
in Norton Sound, allowing a better evaluation of the likelihood and magnitude of potential fuel spills.
CONCLUSION: Alternative III would allow a more accurate estimate of water-quality effects which could result
in more precise estimates of effects on water quality; how~ver, based on current knowledge, the effects of this
alternative are estimated to be MAJOR on LOCAL water quality as a result of copper concentrations above the
acute criterion and MINOR on REGIONAL water quality as a result of the assumed fuel spill, the same as for
the proposal.
Cumulative Effects: Delay of the sale would postpone a small portion of the cumulative effects, but because
existing and assumed future State dredging activities have or are likely to exceed the EPA acute criteria for
copper, the overall effect on LOCAL water quality would be MAJOR and the overall effect on REGIONAL
water quality would be MINOR.
EITect on Marine Plants and Invertebrates and Red King Crab: Effects associated with
3.
this alternative could be the same as those discussed for the proposal (Sec. IV.B.3). Unavoidable adverse effects
and the effects of additional mitigating measures also would be expected to be the same. Delaying the sale would
provide additional time for ongoing research and perhaps additional studies to acquire data that would be useful
in improving the accuracy and precision of the analysis of effects on water quality (see preceding discussion) and
on marine plants and invertebrates. In particular, ongoing studies associated with dredging in State waters may
indicate the extent of water-quality problems, whether trace-metal accumulation within organisms is occurring,
and the degree to which it poses problems for organisms in the food web, including humans. Importantly,
additional time afforded by the delay also may better indicate the extent of different habitats, habitat alteration,
and sedimentation effects, and the degree and direction of recovery of communities in dredged areas. This WO\lld
be especially significant for enabling effective monitoring and decisionmaking with respect to effects on red king
crab habitat. In particular, information on the 30-meter trench area as a potential nursery area for red king
crabs might be more easily obtained under this alternative.
CONCLUSION: Alternative III is likely to have the same effect on red king crab and other marine plants and
invertebrates in Norton Sound as the proposal (MODERATE), but at a later date.
Cumulative Effects: Delaying the sale would postpone some of the potential cumulative effects on marine plants
and invertebrates, including red king crab. Cumulative effects would be spread out over a longer time span and
thus be reduced somewhat, but the level of effect to red king crab and other marine plants and invertebrates is
not expected to be different than for the cumulative case associated with the proposal--MODERATE.
4.
Effect on Fishes: Effects associated with this alternative could be the same as those
discussed for the proposal (Sec. IV.B.4). Unavoidable adverse effects and the effects of additional mitigating
measures also would be expected to be the same. Delaying the sale would provide more time for ongoing
research, and perhaps additional studies to acquire data that would be useful in improving the accuracy and
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precision of the analysis. In particular, improved data on water quality and habitats in the proposed sale area,
as well as in areas affected by dredging activities in State waters, could affect the analysis.
CONCLusiON: Alternative
MODERATE.

m is likely to have the same effect on fishes

in Norton Sound as the proposal,

Cumulative Effects: Delaying the sale would postpone some of the potential cumulative effects on fiShes.
Cumulative effects would be spread out over a longer time span and thus could be reduced somewhat, but the
level of effect to fishes is not expected to be different than for the cumulative case associated with the proposal,
MAJOR.
eumulative Effects on Migratory Species: The cumulative effects of Alternative ill on migratory fish species are
expected to be similar to the cumulative effects on migratory fish species associated with the proposal
(Alternative I)--MAJOR.

5.
EfTect on Marine and Coastal Birds: Effects associated with this alternative would be
essentially the same, at least qualitatively, as those discussed for the proposal (Sec. IV.B.5). The magnitude of
effects could vary, depending on the population status of affected bird species at the time the delay would
terminate or when the undesirable effects would occur. Delay of the sale would provide additional time for
ongoing research and monitoring to acquire data (particularly mercury levels in seabirds) useful in improving the
accuracy and precision of effect prediction relative to marine and coastal birds.
CONCLUSION: Alternative III would delay potential effects of the proposal on marine and coastal birds;
however, the proposal is likely to have MINOR effects on marine and coastal birds at a later date.
Cumulative Effects: Delay of the sale would postpone. some of the potential cumulative habitat and some noise
and disturbance effects on marine and coastal birds in Norton Basin, most notably mercury bioaccumulation from
dredging in the Nome area; however, cumulative-spill risks from a fuel-oil spill and potential effects on marine
and coastal birds in the northern Bering Sea would be about the same and could occur in the same timeframe
as under the proposal. Overall, cumulative effects on marine and coastal birds would still be MODERATE.
Cumulative Effects on Migratoty Species: The cumulative effects of Alternative III on migratory bird species
are expected to be similar to the cumulative effects on migratory bird species associated with the proposal
(Alternative I)--MAJOR.
6.
Effect on N9nendangered Marine Mammals: Effects associated with this alternative would
be essentially the same, at least qualitatively, as those discussed for the proposal (Sec. IV.B.6). The magnitude
of effects could vary, depending on the population status of affected species at the time the delay would terminate
or when the undesirable effects would occur. Delay of the sale would provide additional time for ongoing
research and monitoring to acquire data (particularily mercury levels in marine mammals) useful in improving
the accuracy and precision of effect prediction relative to marine mammals.
CONCLUSION: Alternative m would delay effects of the proposal on non- endangered marine mammals;
however, the proposal is likely to have MINOR effects on nonendangered marine mammals at a later date.
Cumulative Effects: Delay of the sale would postpone some of the potential cumulative effects of habitat
alteration and noise and disturbance on marine mammals in the Norton Sound Lease Sale area, most notably
alteration of benthic feeding habitat and the loss of some local food sources of walruses and bearded seals in the
Nome area. However, cumulative noise and disturbance and potential oil-spill effects on marine mammals in
the northern Bering Sea would be about the same and could occur in the same timeframe as under the proposal.
Overall cumulative effects on nonendangered marine mammals are likely to be MINOR, regardless of whether
this sale is delayed or not.
Cumulative Effects on Migratoty Species: The cumulative effects of Alternative m on migratory nonendangered
marine mammals are expected to be similar to the cumulative effects on migratory nonendangered marine
mammals associated with the proposal (Alternative I)--MODERATE.
7.
Effect on Endangered and Threatened Species: Effects associated with this alternative
would be essentially the same, at least qualitatively, as those discussed for the proposal (Sec. IV.B.l.e). The
magnitude of effects could vary, depending on the population status of affected species when the delay ended,
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or when the undesirable effects would occur. Delay of the sale would provide additional time for additional
monitoring research to acquire data to improve the accuracy and precision of effects prediction. For example,
studies and monitoring of the arctic peregrine falcon population and prey species could be conducted to
determine baseline trace-metal-contamination possibilities and the overall population status.
CONCLUSION: Alternative m would delay the potential effect of the lease sale and would allow additional
time for studies of trace-metal bioaccumulation (particularly mercury); however, upon termination of the delay,
the effect of this alternative would likely be identical to that of the proposal: MINOR for the gray whale and
the arctic peregrine falcon.
Cumulative Effects: Delay of the sale would postpone some potential cumulative effects on endangered species
or would lessen these cumulative effects until termination of the delay. The delay would provide additional time
to conduct studies and/or monitor trace-metal accumulation (particularly mercury) within various species within
the food chain. Ultimately, however, upon termination of the delay, cumulative effects would be essentially the
same as under the proposal: MINOR for the gray whale and the arctic peregrine falcon.
Cumulative Effects on Migratozy Species: The cumulative effects of Alternative III on migratory endangered
and threatened species are expected to be similar to the cumulative effects on migratory endangered and
threatened species associated with the proposal (Alternative I)--MINOR.
Effect on the Economy or Nome: Delaying the sale 3 years has the same effect on the
8.
economy as the proposal, except that activity begins in 1994 rather than 1991 (see Sec. IV.B.8). Exploration
activities would occur in the years 1994 through 1996, resulting in 2 FrE jobs for Nome residents. Production
would begin in 1996 and continue through 2010. Employment in Nome during production would range from an
average of 6-percent higher in the mean case to 10-percent greater in the high case than if the sale did not occur.
CONCLUSION: This alternative would have a MINOR effect on the Nome economy only at a later date.
Cumulative Effects: The cumulative effects under this alternative would be the same as discussed for the
proposal, only the effects would be delayed 3 years. The cumulative projects in combination with the proposal
are expected to have a MODERATE effect on the economy of Nome.
9.
Effect on Commercial Fisheries: This alternative would result in the same effects as those
discussed for the proposal (see Sec. IV.B.9). Delaying the sale 3 years would allow further study of the effects
of the current dredging operations in State waters. Furthermore, it would allow time for studying red king crab,
herring, and salmon and the habitat of these species. This could allow for development of a policy to mitigate
any adverse effects dredging would have on the commercial fisheries.
CONCLUSION: This alternative would have the same effect (MODERATE) as discussed under the proposal,
only at a later date.
Cumulative Effects: In the absence of a well formulated study of the area resulting in an appropriate policy, the
cumulative-case effects would be the same as discussed for the proposal. That is,, current mining operations in
State waters in conjunction with the proposal would harm crab habitat and increase the levels of mercury in the
water column. Cumulative offshore dredging projects are expected to have a MODERATE effect on commercial
crab fishing.
Cumulative Effects on Migratozy Species: The cumulative effects of Alternative III on migratory commercial
salmon and herring fisheries are expected to be similar to the cumulative effects associated with the proposal
(Alternative I) --MODERATE.
10.
Effect on Subsistence-Harvest Patterns: The effect of Alternative III on subsistence-harvest
patterns would be the same as described for the proposal, only delayed (see Sec. IV.B.10}. Delaying the sale
could provide additional information on background levels of mercury in the water column, wildlife, and the
human population in the Nome area as well as provide better information on species abundance and availability.
Such information also would allow for assessment of potential effects to be based on more studies rather than
assumptions.
CONCLUSION: The effect of Alternative lli on subsistence-harvest patterns is expected to be the same as for
the proposal, MINOR, but delayed.
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Cumulative Effects: The cumulative effects on subsistence-harvest patterns are expected to be the same as for
the proposal, MODERATE, except for a postponement of effects resulting from the proposal.
11.
Effect on Sociocultural Systems: The effect of Alternative III on sociocultural systems is
expected to be the same as described for the proposal, MINOR, but delayed (see Sec. IV.B.11).
CONCLUSION: The effect of Alternative III on sociocultural systems is expected to be the same as for the
proposal--MINOR.
Cumulative Effects: Delay of the sale would postpone the effect of the sale on sociocultural systems. However,
MAJOR cumulative effects on Nome socio-cultural systems from dredging activities in the State sale area and
from OCS oil and gas development in Norton Sound would still occur in the same time period. In the cumulative
case as a result of offshore dredging activities in the State lease-sale area, onshore mining activities, and the
Norton Sound Oil and Gas Lease Sale 57, the effect of Alternative III on sociocultural systems is expected to
be the same as for the proposal--MAJOR.
12.
Effect on Archaeological Resources: The effect of Alternative III on archaeological
resources would be the same as for the proposal (see Sec. IV.B.12) but delayed.
CONCLUSION: The effect of Alternative III on archaeological resources would be the same as for the proposal,
NEGLIGmLE, but delayed.
Cumulative Effects: The cumulative effects of Alternative
as for the proposal, MINOR, but delayed.

m on archaeological resources would be the same

Effect on Recreation and Tourism: The effect of Alternative III on recreation and tourism
13.
resources would be the same as for the proposal (see Sec. IV.B.13), MINOR, but delayed.
CONCLUSION: The effect of Alternative III on recreation and tourism resources would be the same as for the
proposal, MINOR, but delayed.
Cumulative Effects: The cumulative effects of Alternative III on recreation and tourism resources would be the
same as for the proposal, MINOR, but delayed.
14.
Effect on Land Use Plans and Coastal Management Programs: Delaying the sale for 3
years provides a window to establish that Federal water-quality criteria can be met by current offshore dredging
operations and to determine the extent of sedimentation and the subsequent recovery of benthic communities.
This information could lead to lower levels of effects and facilitate the creation of effective mitigating measures,
thereby leading to lower levels of potential conflict with the standards and policies of the ACMP. However, none
of the levels of effects for biological resources, use of the resources, or water quality noted in this section has
been reduced.
CONCLUSION: The potential conflict with the ACMP would remain MODERATE, the same as the proposal
(see Sec. IV.B.14), only delayed 3 years.
Cumulative Effects: Delay of the sale would postpone some of the potential cumulative effects on water quality,
habitat alteration, and subsistence, thereby postponing potential conflicts with the policies of the ACMP that
relate to these resources and activities and to mining and mineral processing. Ultimately, however, cumulative
effects would be comparable to those of the proposal--MODERATE (see Sec. IV.B.14 for a more complete
description of cumulative effects).
EtTect on Human Health: The effect of Alternative III on human health would be the same
15.
effect as described for the proposal, only delayed (see Sec. IV.B.15). Delaying the sale could provide time for
studies on mercury levels in Nome residents as well as on subsistence resources to determine the level of effects
from the proposed lease sale.
CONCLUSION: The effect of Alternative ill on human health is expected to be the same as for the proposal,
NEGLIGmLE.
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Cumulative Effects:. The cumulative effects on human health could be the same as described for the proposal,
MODERATE.

IV-D-S

IV.E.

Alternative IV • Eastern Deferral Alternative

Alternative IV would remove from the Norton Sound Lease Sale area 15 whole and partial blocks (about 63,595
acres) located southeast of Safety Sound (see Fig. 11-6). The remaining blocks comprise the Eastern Deferral
Alternative. For purposes of analysis, the exploration and mining scenarios for this alternative are based on the
assumption that the level of activities and timing of event~ associated with exploration ~n~.mining for the ~astern
Deferral Alternative would be the same as for Alternative I except that all of the actlVItles would occur m that
part of the lease area south of Nome. (See Table 11-1 and Sec. IIA.2 for a complete description.) MMS
estimates one dredge would operate in the sale area for 14 years and mine approximately 800 acres ( 40-60 acres
per year).
1.
Effect on Air Quality: Air-pollution emissions associated with this alternative would be the
same as for the base case (Sec. IV.B.1), with the exception that the shoreline area east of Cape Nome would be
more protected from offshore emissions because the emissions would be further away. The effects on air quality
relative to standards and the effects of air quality not addressed by standards, including effects on tundra and
vegetation, are expected to be NEGLIGmLE.
CONCLUSION: The effect of the Eastern Deferral Alternative on air quality relative to standards and effects
of air quality not addressed by standards would remain NEGLIGIBLE, the same as for the proposal.
Cumulative Effects: The effects of the Eastern Deferral Alternative under the cumulative case, with respect to
both air-quality standards and aspects of the environment not addressed by air-quality standards, are expected
to be MINOR, as discussed under the cumulative case analysis with the proposal in Section IV.B.l.
2.
Effect on Water Quality: Because the rate of dredging does not change under this
alternative, the area affected by increased turbidity about the one dredge would be the same as for the proposal,
about 34 km 2• However, the deferred area would not be subject to any increase in turbidity from this alternative
because of its distance from dredging. Within the margins of the Eastern Deferral Alternative, elevated turbidity
would extend over a severalfold-greater area than the site actually dredged, dredging would be very intensive,
and turbidity plumes from different dredge sites would overlap in space but not time. All of the area offered
under this alternative is likely to be affected by occasional short-term (few to several months) turbidity during
at least one dredging season. This level of effect would still be considered a MINOR effect on LOCAL water
quality and a NEGLIGIBLE effect on REGIONAL water quality. The area still within the alternative, however,
includes the area with suspected sediment contamination by the mercury used and released in turn-of-the-century
placer mining of Nome beaches (Sec. III.A.8; Nelson et al., 1972, 1975). A MINOR effect on LOCAL water
quality from turbidity and an assumed fuel spill, a MAJOR effect on LOCAL water quality from trace metals
(copper), plus a MINOR effect on REGIONAL water quality from the assumed fuel spill, are identical to those
estimated for the proposal.
CONCLUSION: The effect of the Eastern Deferral Alternative on water quality is expected to be the same as
for the proposal, MAJOR on LOCAL water quality and MINOR on REGIONAL water quality.
Cumulative Effects: Cumulative effects with the Eastern Deferral Alternative on marine water quality are
expected to be MAJOR LOCAL and MINOR REGIONAL, the same as for the cumulative case under the
proposal.
3.
Effect on Marine Plants and Invertebrates and Red King Crab: The deferral of 15 blocks
southeast of Safety Sound is not expected to reduce effects on red king crabs, since the deferred area generally
has a low abundance of red king crabs, unlike the western area, which is an area of high crab abundance. In fact,
the concentration of activity in the western area could intensify effects on red king crabs, since the likelihood of
important red king crab habitat being affected is greater, both directly from dredging and from sedimentation
effects. However, the level of effect on red king crabs from habitat alteration (as well as the overall effect) is
not expected to increase since the monitoring program can result in limitations to dredging effects in prime red
king crab habitat. Therefore, the effect should remain MODERATE, the same as for the proposal.
Effects on other marine plants and invertebrates also are not expected to decrease under the Eastern Deferral
Alternative, but should remain MODERATE, as for the proposal, since the deferred area does not apparently
contain the rocky substrate communities that are of concern in the western part of the sale area. This deferral
alternative reduces the likelihood of a fuel-oil spill associated with the proposal from occurring and contacting
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the Safety Sound region, an area that if contacted, could be affected for a number of years. Under certain
circumstances, grasses in tidal areas might be affected and clams and other invertebrates also. Effects inside
Safety Sound are not very likely since there are only 2 small openings into the Sound. If a spill did occur and
contaminate plants or invertebrates within Safety Sound, then some individuals in localized areas could be
affected for a number of years, approximating several generations. This could result in a MODERATE effect.
A spill contacting the inner part of Safety Sound is not anticipated.
CONCLUSION: Under the Eastern Deferral Alternative, the effect on red king crab and other marine plants
and invertebrates is expected to remain MODERATE, the same as for the proposal.
Cumulative Effects: Under the Eastern Deferral Alternative, cumulative effects on red king crab and other
marine plants and invertebrates are expected to be MODERATE.
4.
EITect on Fishes: The concentration of dredging activities in the western part of the sale
area, as would occur under this deferral alternative, is not expected to change the effect levels for fiShes
compared to the proposal (Alternative I) since most fiShes in the Norton Sound area are very mobile and have
broad distributions within the Sound. The major demersal species, which are the fishes most likely to be affected
by alteration of the benthic environment and reductions in benthic prey, are not known to be tied to specific sites
and do not show concentrated distnl>utions in either the eastern or western parts of the proposed sale area. The
highest order effects to fishes come from the possibility of a fuel-oil spill occurring in the nearshore region and
contacting salmon, herring, or capelin while they are concentrated there. The deferral of the region near Safety
Sound reduces the probability of a spill contacting that region and affecting fishes there, but a spill in the western
area also could have a MODERATE effect on fish. Therefore, even though there might be some advantage
to salmon stocks near the eastern part of the sale area under this deferral alternative, the level of effect on fishes
is expected to remain MODERATE, the same as for the proposal.
CONCLUSION: The effect of the Eastern Deferral Alternative on fishes is likely to remain MODERATE, the
same as for the proposal.
Cumulative Effects: Under the Eastern Deferral Alternative, cumulative effects on fishes are expected to be the
same as for the cumulative case under the proposal--MAJOR.
Cumulative Effects on Migratory Species: The cumulative effects of Alternative IV on migratory fish species are
expected to be similar to the cumulative effects on migratory fish species associated with the proposal
(Alternative I)--MAJOR.

5.
EITect on Marine and Coastal Birds: The deferral of 15 lease blocks offshore of Safety
Sound and near other seabird colonies at Topkok Head and Bluff could significantly reduce noise and
disturbance, physical habitat alteration, and toxic trace-metal effects on marine and coastal birds (from MINOR
under the proposal to NEGUGILBE). None of the 360 or more helicopter flights per year between Nome and
the dredge would have reason to fly near coastal waterfowl and shorebird concentrations at Safety Sound or fly
near seabird colonies east of Cape Nome because no dredging/mining activities would occur offshore of these
coastal habitat areas (Ftg. ill-17). Turbidity plumes from dredging operations would not occur within the primary
foraging range (within about 12 mi of the seabird colonies) of seabirds that nest at Bluff,Safety Sound or other
colonies east of Cape Nome (Fig. III-17). Thus, the availability of seabird prey would not be affected. The
potential release of toxic trace metals, especially mercury, would not occur within 12 mi of the above seabird
colonies or within coastal waterfowl and shore-bird concentrations. However, no significant mercury or other
toxic trace-metal contamination and bioaccumulation is expected to occur and affect marine and coastal birds,
because Stipulation Nos. 1, 2, and 3 are assumed to be implemented under this alternative; thus, preventing any
trace metals from affecting marine and coastal birds and their food sources.
Long-term (more than one generation) bioaccumulation of mercury or other toxic trace metals in seabirds is not
likely to occur under this alternative or under the proposal if mercury and other trace-metal levels measured near
dredging activities under Stipulation No. 1 continue to not exceed EPA water-quality criteria nor result in a
significant increase in these trace metals in marine organisms as is the apparent fmding from current dredging
activity.
CONCLUSION: The effect of the Eastern Deferral Alternative on marine and coastal birds is expected to be
reduced from MINOR for the proposal to NEGLIGmLE for this alternative.
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Cumulative Effects: Cumulative effects on marine and coastal birds under the Eastern Deferral Alternative are
expected to be essentially the same as those discussed under the cumulative effects with the
proposal--MODERATE.
'

Cumulative Effects on Migratory Species: The cumulative effects of Alternative IV on migratory bird species
are expected to be similar to the cumulative effects on migratory bird species associated with the proposal
(Alternative I)--MAJOR.
6.
Effect on Nonendangered Marine Mammals: The deferral of 15 lease blocks offshore of
spotted seal haulout areas east of Cape Nome could reduce some potential noise and disturbance effects on
spotted seals, bearded seals, walruses, and belukha whales that occur offshore and along the coast of Safety
Sound and other habitats east of Cape Nome (Fig. ill-18). Physical habitat alteration by excavation and
deposition of sediments could be avoided east of Cape Nome. However, local benthic habitats of walruses and
bearded seals west of Cape Nome are likely to be altered by dredging activities in lease blocks offshore of Nome.
No significant release of mercury or other trace-metals nor increases in the bioaccumulation of these metals in
seals, walruses, and belukha whales that feed in this area is expected to occur assuming Stipulation Nos. 1, and
2 are implemented under this alternative.
Belukha whales, spotted seals, and walruses that frequent coastal habitats near Nome are still likely to be briefly
disturbed by air traffic between Nome and the dredge and by the noise emitted by the operating dredge (MINOR
effect).
CONCLUSION: The effect of the Eastern Deferral Alternative on nonendangered marine mammals is expected
to remain MINOR, the same as the proposal.
Cumulative Effects: Cumulative effects on nonendangered marine species under the Eastern Deferral Alternative
are expected to be essentially the same as those discussed onder cumulative effects with the proposal--MINOR.
Cumulative Effects on Migratory Species: The cumulative effects of Alternative IV on migratory nonendangered
marine mammals are expected to be similar to the cumulative effects on migratory nonendangered marine
mammals associated with the proposal (Alternative I)--MODERATE.
7.
Effect on Endangered and Threatened Species: This alternative would defer 15lease blocks
offshore and east of Cape Nome. The deferral would essentially eliminate disturbance, habitat alteration,
turbidity, and trace-metal effects to the few gray whales frequenting the eastern area. However, gray whales
would still be subject to the effects described for the proposal in the area west of Cape Nome. Therefore,
deferral of this area is expected to have overall effects on gray whales similar to those for the proposal.
Four of the six arctic peregrine falcon nest sites near the proposed sale area would receive reduced effects by
the deferral of the eastern blocks. Helicopter-support flights (360 or more annually) are not likely near these
four nest sites since all dredging/mining activities would be west of Cape Nome. Also, effects to the major prey
species populations (seabirds and other aquatic birds) at Bluff, Safety Sound, and Topkok Head would be
lowered by this alternative (see Sec. IV.E.5). Since the nesting peregrines at the four sites depend on these
populations for their prey (within a 15-mi hunting territory), the effects are also lowered for the local peregrine
population. This alternative would substantially reduce habitat alteration and the potential for long-term
bioaccumulation of toxic trace metals within the prey populations since the dredging would be outside their
feeding ranges. Therefore, any potential risk for reduction of the local peregrine nesting population due to
bioaccumulation of mercury or other toxic trace metals is essentially removed. Also, no significant release of
toxic trace metals (especially mercury) nor increases in the bioaccumulation of trace metals within the food chain
is expected to occur, the same as in the proposal. Although there would be a reduction of exposure to potential
effects from the proposal (six to two nest sites), the overall effects to the regional population would remain as
the proposal--MINOR (individuals in localized area affected for less that one breeding cycle).
CONCLUSION: The effect of the Eastern Deferral Alternative is expected to remain MINOR for the gray
whale and arctic peregrine falcon, the same as for the proposal.
Cumulative Effects: The cumulative effects for the Eastern Deferral Alternative are expected to remain
essentially the same as the cumulative effects with the proposal for the gray whale and the arctic peregrine
falcon--MINOR.
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Cumulative Effects on Migratory Species: The cumulative effects of Alternative IV on migratory endangered
and threatened species are expected to be similar to the cumulative effects on migratory endangered and
threatened species associated with the proposal (Alternative I)--MINOR.
8.
Effect on the Economy of Nome: The scenario for the Eastern Deferral Alternative is not
expected to differ from the proposal; the base case assumes one dredge operating in the sale area. Therefore,
the effect on the economy of Nome for this alternative is expected to be the same as described in Section
IV.B.8--increases in employment are expected to be approximately 6 percent and the overall effect on the
economy would be MINOR.
CONCLUSION: The effect of the Eastern Deferral Alternative on the economy of Nome is expected to remain
MINOR, the same as for the proposal.
Cumulative Effects: Cumulative effects under the Eastern Deferral Alternative would be the same as discussed
for the proposal. The cumulative projects in combination with the proposal are expected to have a MODERATE
effect on the economy of Nome.
9.
Effect on Commercial Fisheries: The Eastern Deferral Alternative is not expected to
reduce the effects on red king crab because the deferred area generally has a lower abundance of red king crab
than the area to the west. Therefore, the level of effect on the red king crab fishery would be expected to remain
the same as under the proposal, MINOR. The effect of a fuel-oil spill on commercial salmon and herring
fisheries under this alternative would remain the same as described under the proposal, MODERATE.
CONCLUSION: The effect of the Eastern Deferral Alternative on commercial fisheries is expected to remain
MODERATE, the same as for the proposal.
Cumulative Effects: Cumulative effects under the Eastern Deferral Alternative would be the same as discussed
for the proposal. That is, current mining operations in State waters in conjunction with the proposal would harm
crab habitat and increase the levels of mercury in the water column. Cumulative offshore dredging projects are
expected to have a MODERATE effect on commercial crab fishing.
Cumulative Effects on Migratory Species: The cumulative effects of Alternative IV on migratory commercial
salmon and herring fiSheries are expected to be similar to the cumulative effects associated with the proposal
(Alternative I) --MODERATE.
10.
Effect on Subsistence-Harvest Pattems: Under the Eastern Deferral Alternative, dredging
would only occur in the western portion of the sale area and industrial activities would occur at the same level
as under the proposal. Thus, all causal agents for effects on subsistence would occur on the same scale as the
proposal (habitat alteration, repartitioning of mercury and other metals, noise and disturbance, a fuel-oil spil~
and increased human population). The difference between effects on subsistence-harvest patterns from the
Eastern Deferral Alternative when compared to the proposal would be the elimination of habitat alteration, noise
and disturbance, and a fuel-oil spill occurring in the Eastern Deferral area. With a monitoring program in place,
the MINOR effect expected from the proposal on subsistence-harvest patterns is still expected under this
alternative due to effects from increased excavation and deposition of sea-bottom material and sediments which
would mobilize and repartition mercury and other trace metals into the water c~lumn.
The biological effect level from noise and disturbance on marine and coastal birds (see Sec. IV.E.5) would be
reduced under this alternative because primary nesting areas are at Bluff and Safety Sound, well outside of the
eastern portion of the sale area. However, noise and traffic disturbance was only expected to have a MINOR
effect on subsistence harvests of birds since disruptions would be short term and temporary. Harvests of all
marine resources in the eastern portion of the sale area may experience short-term disruptions, hunters may have
to harvest outside of the sale area and travel farther and longer for a successful harvest, and harvests may be
reduced, but no harvest would not occur as a result of effects from these causal agents.
CONCLUSION: The effect of the Eastern Deferral Alternative on subsistence- harvest patterns is expected to
remain MINOR, the same as for the proposal.
Cumulative Effects: The effects of the Eastern Deferral Alternative on subsistence-harvest patterns in the
cumulative case are expected to be MODERATE, as discussed under the cumulative case with the proposal in
Section IV.B.lO.
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11.
EITect on Sociocultural Systems: Deferring the eastern portion of the sale area would not
alter the scenario assumed for the proposal; thus, effects from industrial activities, population, and employment
would remain the same as for the proposal--MINOR. Effects on subsistence harvests would continue to be
MINOR (see Sec. IV.E.10). There would be no difference between effects on sociocultural systems from the
eastern deferral when compared to the proposal. Industrial act.ivities, c~an~es in population and employm~nt,
and effects on subsistence-harvest patterns would affect the socral orgamzat10n, cultural values, and well-bemg
of Nome. Nome is expected to be affected by the proposed lease sale for the following reasons: Nome will be
the base of operations for the mining activities; sale-related employment and population growth predicted for
the sale area are expected to occur in Nome; nonlocal employees will reside in Nome; marine and air support
will be based in Nome; all of Nome's marine- subsistence resources are harvested within the sale area; and
MINOR effects on Nome's subsistence-harvest patterns are expected. Nome is a fairly large, heterogeneous
community and should be able to withstand some degree of increased population and employment opportunities.
CONCLUSION: The effect of the Eastern Deferral Alternative on sociocultural systems is expected to remain
MINOR, the same as for the proposal.
eumulative Effects: The effects of the Eastern Deferral Alternative on sociocultural systems in the cumulative
case are expected to be MAJOR, as discussed under the cumulative case with the proposal in Section IV.B.ll.
12.
EtTect on Archaeological Resources: Activities affecting offshore archaeological resources
are exploration activities, dredging, oil spills, and the plume discharge of sediments and rocks from dredging.
Since there are no landforms in the area of the Eastern Deferral Alternative, there would be no reduction of
effects by deferring the Eastern Deferral Area. There are some shipwrecks recorded in the Eastern Deferral
Alternative Area. Deferral of this area (Fig. IV-6) east of Safety Sound would mean a reduction in adverse
effects from dredging and deposition on offshore shipwrecks. Activities affecting onshore archaeological
resources are increased visitor population and numbers of employees on the dredge. These activities would not
be decreased under the Eastern Deferral Alternative. Visitor populations have influenced the cleanup of beaches
at Nome and probably caused the disappearance of the MV Donaldson--a National Historic Site. The effects
of not reducing the numbers of employees under the Eastern Deferral Alternative would not reduce the effects
on onshore archaeological sites.
CONCLUSION: The effect of the Eastern Deferral Alternative on archaeological resources is expected to
remain NEGUGIBLE, the same as for the proposal.
Cumulative Effects: The effects of the Eastern Deferral Alternative on archaeological resources under the
cumulative case are expected to be MINOR, the same as for the cumulative case under the proposal.
13.
EITect on Recreation and Tourism: Activities affecting recreation and tourism resources
are exploration activities, dredging, oil spills, and the plume discharge of sediments and rocks frol!l dredging.
Since there are recreational fishing and crabbing in the a(ea of the Eastern Deferral Alternative, there would
be a slight reduction of effects on recreational fishing and crabbing by deferring the area east of Safety Sound.
The bird watching recreational activities afforded at Safety Sound would see a slight reduction of effects.
Deferral of this area (Fig. II-6) would mean a reduction in adverse effects.
CONCLUSION: The effect of the Eastern Deferral Alternative on recreation and tourism resources is expected
to remain MINOR, the same as for the proposal.
Cumulative Effects: The effects of the Eastern Deferral Alternative on recreation and tourism under the
cumulative case are expected to be MINOR, the same as for the cumulative case under the proposal.
14.
EITect on Land Use Plans and Coastal Management Programs: The Eastern Deferral
Alternative reduces the potential for effects within the designated important use areas of Safety Sound and
Topkok Head primarily as a result of the reduction of aircraft activity from the areas closest to the bird habitat.
However, these effects were considered only MINOR for the proposal; therefore, the reduction does not have
a significant effect upon the overall conclusion for coastal management. Effects on Safety Sound from spilled
oil also may be reduced with this alternative because dredges would not be operating in the Federal area closest
to the Sound. This reduced potential for oil to affect Safety Sound enhances conformance with the BSCMP
subsistence policies for Special Use Areas. However, MODERATE effects on red king crab and the commercial
fishery for red king crab are expected to occur as a result of habitat alteration in the western portion of the lease
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sale. This area still would be affected with this alternative; potential conflict with ACMP habitat policies are
expected to be the same as for the proposal--MODERATE.
CONCLUSION: Under the Eastern Deferral Alternative, potential conflict with the ACMP is expected to
remain MODERATE, the same as for the proposal.
Cumulative Effects: As noted in the Proposal, cumulative effects primarily reflect offshore mining in State and
Federal waters. Deferring the Federal area near ·safety Sound precludes mining activity in the OCS. However,
activity in State waters east of Nome still would occur and overall activities on the remaining Federal leases
would be comparable to those described for the proposal. Mining in State waters and the remaining Federal
waters would lead to cumulative effects for the Eastern Deferral Alternative and would be comparable to those
of the proposal--MODERATE.
Effect on Human Health: Under the Eastern Deferral Alternative, dredging would occur
15.
only in the western portion of the sale area, and industrial activities would occur at the same level as under the
proposal. Potential repartitioning of mercury and other metals is expected to occur at the same scale under
this deferral alternative as under the proposal. The effect of this alternative on human health is expected to be
NEGLIGIBLE due to the very low levels of mercury and other trace metals likely to excavated from the seabottom material as is apparent from current dredging activities. Levels of mercury and other trace metals in the
water column are not expected to exceed EPA water-quality criteria. Even though levels of mercury in some
Nome residents might be near or at threshold levels, particularly for pregnant women (see Sees. 111.0 and
IV.B.15), the levels of mercury in seafood are generally low in the Nome area (see Sec. IV.B.15). With
Stipulation Nos. 1 and 3 in place, no significant increases in the bioaccumulation of mercury in the food chain
are expected to occur and would not be expected to pose a serious threat to human health in the Nome area.
It is expected that no significant effect would occur whether the dredging activity is in the eastern portion of
the sale area, the western portion, or both.
CONCLUSION: The effect of the Eastern Deferral Alternative on human health is expected to be
NEGLIGIBLE, the same as for the proposal.
Cumulative Effects: The effect of the Eastern Deferral Alternative on human health in the cumulative case is
expected to be the same as for the proposal in the cumulative case--MODERATE.
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IV.F.

Alternative V - Westem Deferral Alternative

Alternative V would remove from the Norton Sound Lease Sale area 19 whole and partial blocks (about 83,458
acres) located west of Cape Nome and south of Nome (see Fig. 11-7). The remaining blocks comprise the
Western Deferral Alternative Area. For purposes of analysis, the exploration and mining scenarios for this
alternative are b8$ed on the assumption that the level of activities and timing of events associated with
exploration and mining for the Western Deferral Alternative would be the same as for Alternative I except that
all of the activities would occur in that part of the lease area southeast of Safety Sound. (See Table II-1 and Sec.
IIA.2 for a complete description of the scenario.) MMS estimates one dredge would operate in the sale area
for 14 years and mine approximately 800 acres (40-60 acres per year).
1.
EtTect on Air Quality: Air pollution emissions associated with this alternative would be
the same as for the base case (Sec. IV.B.1), with the exception that the shoreline area west of Safety Sound
would be more protected from offshore emissions because the emissions would be further away from industrial
activities in the Western Deferral Alternative. The effects on air quality relative to standards and the effects of
air pollution not addressed by standards, including effects on the tundra and vegetation, are expected to be
NEGUGIBLE.
CONCLUSION:
The effect of the Western Deferral Alternative on air quality is expected to remain
NEGLIGIBLE relative to standards and to effects not addressed by standards, as for the proposal.
Cumulative Effects: The effects of the Western Deferral Alternative under the cumulative case, with respect
to both air-quality standards and aspects of the environment not addressed by air-quality standards, are expected
to be MINOR, as discussed under the cumulative case analysis for the proposal in Section IV.B.1.
2.
EtTect on Water Quality: Because the rate of dredging does not change under this
alternative, the effect of increased turbidity would be the same as for the proposal, MINOR over about 34 km2•
However, the deferred area would not be subject to any increase in turbidity from this alternative because of
its distance from dredging, Within the margins of the Western Deferral Alternative, elevated turbidity would
extend over a severalfold-greater area than the site actually dredged, dredging would be very intensive, and
turbidity plumes from different dredge sites would overlap in space but not time. All of the area offered under
this alternative is likely to be affected by occasional turbidity during two to three seasons out of a total of 14
years of production. The greater portion of the proposal would be deferred under this alternative and would be
protected from turbidity problems. The level of effect of turbidity on REGIONAL water quality is
NEGLIGIBLE and the effect on LOCAL water quality remains MINOR, both the same as estimated for the
proposal.
The area potentially affected by trace-metal concentrations would be the 34 km2 around the dredge. However,
the deferred area would not be subject to any significant increase in trace metals because of its distance from
dredging. The area still within the Western Deferral Alternative, however, includes that portion of the sale area
closest to cinnabar deposits at Bluff (Sec. mA.8; Nelson et al., 1972, 1975). Discharge of metalliferous
sediments during active mining is expected to have a MAJOR effect on LOCAL water quality (because of
copper) but a NEGLIGIBLE effect on REGIONAL water quality, as found for the proposal.
Gold dredging is estimated to cause negligible oxygen depletion under this alternative, for a NEGLIGIBLE effect
on LOCAL or REGIONAL water quality, the same as estimated under the proposal.
One major fuel spill is assumed under this alternative. The likelihood of such a spill is unknown, but should be
the same as for the proposal. Contamination from such a spill would persist on the order of weeks to months,
for a MINOR effect on LOCAL water quality and a MINOR effect on REGIONAL water quality, ·the same as
estimated under the proposal.
CONCLUSION: There would be a MAJOR LOCAL and MINOR REGIONAL effect from the Western
Deferral Alternative on marine water quality, the same as for the proposal.
Cumulative Effects: Under the Western Deferral Alternative, cumulative effects on marine water quality are
expected to be MAJOR WCAL and MINOR REGIONAL, the same as for the cumulative case under the
proposal.
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3.
EtTect on Marine Plants and Invertebrates and Red King Crab: The deferral of 19 lease
blocks offshore of Nome and west of Cape Nome would reduce potential effects on important red king crab
habitat from dredging and resulting sedimentation. This would result in the level of effect being reduced from
MODERATE for the proposal to MINOR under the Western Deferral Alternative. A similar reduction is
expected for other benthic plants and invertebrates living within the area of this proposed alternative, since the
rocky substrate communities of concern in the western part of the sale area are thought not to occur in the
eastern area (based on maps of substrate types).
The potential effects on marine plants and invertebrates from exposure to additional trace metals from sediments
resuspended by dredging would be reduced within the area deferred by this alternative, but effects of trace metals
on marine plants and invertebrates would not be reduced under this deferral alternative and would remain
NEGLIGmLE.
Effects of entrainment, a fuel spill, and noise and disturbance are expected to remain at the same level of effects
as for the proposal: MINOR, MINOR, and NEGLIGmLE, respectively.
CONCLUSION: The effect of the Western Deferral Alternative on red king crab, as well as other marine plants
and invertebrates, is expected to be MINOR.
eumulative Effects: Under the Western Deferral Alternative, cumulative effects on other marine plants and
invertebrates are likely to remain MODERATE, the same as for the cumulative case under the proposal. Effects
on red king crab are expected to be MINOR, since nearshore habitats are not apparently as critical as the band
within the deferred area, and the effects would rest on results of dredging activities in State waters as well as in
the eastern portion of the sale area.
4.
EtTect on Fishes: The concentration of dredging activities in the eastern part of the sale
area, as would occur under the Western Deferral Alternative, is not expected to change the effect levels for fiShes
compared to the proposal (Alternative I), since most fishes in the Norton Sound area are very mobile and have
broad distributions within the Sound. The major demersal species, which are the fishes most likely to be affected
by alteration of the benthic environment and reductions in benthic prey, are not known to be tied to specific sites
and do not show concentrated distributions in either the eastern or western parts of the proposed sale area.
Therefore, under the Western Deferral Alternative, the effects on fishes are expected to remain MODERATE,
the same as for Alternative I.
CONCLUSION: The effect of the Western Deferral Alternative on fiShes is expected to remain MODERATE,
the same as for the proposal.
eumulative Effects: Under the Western Deferral Alternative, cumulative effects on fishes are expected to be
the same as for the cumulative case under the proposal--MAJOR.
Cumulative Effects on Migratm:v Species: The cumulative effects of Alternative V on migratory fish species are
expected to be similar to the cumulative effects on migratory fish species associated with the proposal
(Alternative I)--MAJOR.

5.
EtTect on Marine and Coastal Birds: The deferral of 19 lease blocks offshore of Nome
and west of Cape Nome could reduce noise and disturb- ance effects and short-term water-turbidity and
habitat-alteration effects on small numbers of marine and coastal birds that occur in the Nome area. However,
seabirds that nest at Bluff, Safety Sound, and other colonies east of Cape Nome are still likely to be affected by
mining activities under this alternative (see Fig. ill-17). Noise and disturbance of some seabirds, waterfowl, and
shorebirds is still likely to occur from helicopter traffic to and from Nome and lease blocks east of Cape Nome.
Physical alteration of primary seabird foraging habitat from water turbidity of the dredge plume and some
mercury and other trace-metals released from the sediments through dredging could occur under this alternative.
A fuel spill from the dredge could still occur and affect birds that use Safety Sound (MINOR effect). No
significant increase in mercury bioaccumulation is expected to occur as under the proposal. Local seabird
populations at Safety Sound, Bluff, and other nesting colonies east of Cape Nome are not expected to be affected
by trace metals under this alternative if mercury and other trace-metal levels measured under Stipulation No.
1 do not exceed EPA water-quality criterion.
CONCLUSION: The effect of the Western Deferral Alternative on marine and coastal birds is expected to
remain MINOR, the same as for the proposal.
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eumulative Effects: Cumulative effects on marine and coastal birds under the Western Deferral Alternative are
expected to be essentially the same as those discussed under cumulative effects with the proposal--MODERATE.
Cumulative Effects on Migratory Species: The cumulative effects of Alternative V on migratory bird species are
expected to be similar to the cumulative effects on migratory bird species associated with the proposal
(Alternative I)--MAJOR.
6.
Effect on Nonendangered Marine Mammals: The deferral of 19lease blocks offshore of
Nome and west of Cape Nome could avoid further noise and disturbance of seals, walruses, and belukha whales
frequenting coastal habitats west of Cape Nome (from that level of disturbance they are presently exposed to)
and would avoid further alteration of local benthic feeding habitats of walruses and bearded seals in this area.
A potentially smaller increase in mercury levels in the ecosystem and less bioaccumulation might occur in marine
habitats west of Cape Nome, but potential increases in mercury or other trace metals are expected to be
insignificant. However, bearded and spotted seals, walruses, and belukha whales that occur in habitats east of
Cape Nome and offshore of Safety Sound are still likely to be temporarily affected by noise and disturbance from
air traffic and dredge noise from mining activities in lease blocks east of Cape Nome (a MINOR effect).
CONCLUSION: The effect of the Western Deferral Alternative on nonendangered marine mammals is expected
to remain MINOR, the same as for the proposal.
.Cumulative Effects: Cumulative effects on nonendangered marine species under the Western Deferral
Alternative are expected to be essentially the same as those discussed under the cumulative effects with the
proposal--MINOR.
Cumulative Effects on Migratory Species: The cumulative effects of Alternative V on migratory nonendangered
marine mammals are expected to be similar to the cumulative effects on migratory nonendangered marine
mammals associated with the proposal (Alternative I)--MODERATE.
7.
Effect on Endangered and Threatened Species: This alternative would defer 19lease blocks
west of Cape Nome and south of Nome. The deferral would essentially eliminate disturbance, habitat alteration,
turbidity, and trace-metal effects to the few gray whales frequenting the western area. However, gray whales
would still be subject to the effects described for the proposal in the area east of Cape Nome; therefore, deferral
of this area is expected to have overall effects on gray whales similar to those for the proposal (MINOR).
Only two of the six arctic peregrine falcon nest sites near the proposed sale area would have reduced effects.
Under this deferral, the major seabird and aquatic bird concentration areas would receive effects as described
in the proposal (see Sec. IV.F.S.), and the remaining four peregrine falcon nest sites near the Western Deferral
Alternative would likewise experience effects similar to those for the proposal. A potential risk for reduction
of the local peregrine nesting population from toxic trace metals would still exist. However, no significant
release of toxic trace metals (especially mercury) nor increases in the bioaccumulation of trace metals within the
food chain is expected to occur, the same as in the proposal.
CONCLUSION: The effect of the Western Deferral Alternative is expected to remain MINOR for the gray
whale and the arctic peregrine falcon, the same as the proposal.
Cumulative Effects: The cumulative effects for the Western Deferral Alternative are expected to remain MINOR
for the gray whale and the arctic peregrine falcon, the same as for cumulative effects under the proposal.
Cumulative Effects on Migratory Species: The cumulative effects of Alternative V on migratory endangered and
threatened species are expected to be similar to the cumulative effects on migratory endangered and threatened
species associated with the proposal (Alternative I)--MINOR.
Effect on the Economy of Nome: The scenario for the Western Deferral Alternative is not
8.
expected to differ from the proposal; the base case assumes one dredge operating in the sale area. Therefore,
the effect on the economy of Nome for this alternative is expected to be the same as described in Section
IV.B.S--increases in employment are expected to be approximately 6 percent and the overall effect on the
economy would be MINOR.
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CONCLUSION: The effect of the Western Deferral Alternative on the economy of Nome is expected to remain
MINOR, the same as for the proposal.
Cumulative Effects: Cumulative effects under the Western Deferral Alternative would be the same as discussed
for the proposal. The cumulative projects in combination with the proposal are expected to have a MODERATE
effect on the economy of Nome.
EtTect on Commercial Fisheries: The Western Deferral Alternative is expected to reduce
9.
potential harm to the important red king crab habitat south of Nome becauSe dredging would occur instead east
of Safety Sound. The effect of dredging and resulting sedimentation would be reduced from MINOR for the
proposal to NEGUGmLE for the red king crab fishery under this deferral alternative.
Dredging within the area of the alternative (the eastern portion of the proposed sale area) would reduce the
potential harm to the winter red king crab fishery, but only because there is less crab fishing activity in this area.
The effect on the winter commercial king crab fishery would be reduced from MODERATE for the proposal
to MINOR. The effect of a fuel spill on commercial salmon and herring fiSheries under this alternative would
remain the same as described for the proposal, MODERATE.
CONCLUSION: The effect of the Western Deferral Alternative on the winter commercial fisheries is expected
to be reduced from MINOR for the proposal to NEGLIGIBLE. However, becaQse of the potential harm from
a fuel-oil spill on commercial salmon and herring fisheries, the effect remains MODERATE.
Cumulative Effects: Cumulative effects under the Western Deferral Alternative would be the same as discussed
for the proposal. That is, current mining operations in State waters in conjunction with the proposal would harm
crab habitat. Cumulative offshore dredging projects with the proposal are expected to have a MODERATE
effect on commercial crab fishing.
Cumulative Effects on Migratory Species: The cumulative effects of Alternative V on migratory commercial
salmon and herring fisheries are expected to be similar to the cumulative effects associated with the proposal
(Alternative I)--MODERATE.
10.
EtTect on Subsistence-Harvest Patterns: Under theWestern Deferral Alternative, dredging
would only occur in the eastern portion of the sale area and industrial activities would occur at the same level
as under the proposal. Thus, all causal agents for effects on subsistence would occur on the same scale as the
proposal (habitat alteration, repartitioning of mercury and other met~ noise and disturbance, a fuel spill, and
increased human population). The difference between effects on subsistence-harvest patterns from the Western
Deferral Alternative when compared to the proposal would be the elimination of habitat alteration, noise and
disturbance, and a fuel-oil spill occurring in the area west of Cape Nome. With a monitoring program in place,
the MINOR effect expected from the proposal on subsistence-harvest patterns would still be expected under this ·
alternative due to effects from habitat alteration, noise and disturbance, a fuel spill, and increased excavation and
deposition of sea-bottom material and sediments which would mobilize and repartition mercury and other trace
metals into the water column.
The biological effect level from habitat alteration on red king crab would be reduced under this alternative from
MODERATE to MINOR because red king crab are concentrated off the coast between Nome and Cape Nome
in the deferral area deferred under this alternative. However, habitat alteration was only expected to have a
MINOR effect on subsistence harvests of red king crab since the harvests occur within approximately 3 mi of
the shore--outside of the sale area. Harvests of all marine resources in the eastern portion of the sale area
may experience short-term disruptions, hunters may have to harvest outside of the sale area and travel farther
and longer for a successful harvest, and harvests may be reduced, but no harvest would not occur as a result of
effects from these causal agents.
CONCLUSION: The effect of the Western Deferral Alternative on subsistence- harvest patterns is expected to
remain MINOR, the same as for the proposal.
Cumulative Effects: The effects of the Western Deferral Alternative on subsistence-harvest patterns in the
cumulative case are expected to be MODERATE, as discussed under the cumulative case analysis with the
proposal in Section IV.B.lO.
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11.
Effect on Sociocultural Systems: Deferring the western portion of the sale area would not
alter the scenario assumed for the proposal; thus, effects from industrial activities, population, and employment
would remain the same as for the proposal. Effects on subsistence harvests would continue to be MINOR (see
Sec. IV.F.10). There would be no difference between effects on sociocultural systems from the eastern deferral
when compared to the proposal. Industrial activities, changes in population and employment, and effects on
subsistence-harvest patterns would have short-term effects on the social organization, cultural values, and
well-being of Nome.
CONCLUSION: The effect of the Western Deferral Alternative on sociocultural systems is expected to remain
MINOR, the same as for the proposal.
Cumulative Effects: The effects of the Western Deferral Alternative on sociocultural systems in the cumulative
case are expected to be MAJOR, as discussed under the base-case analysis in Section IV.B.11.
12.
Effect on Archaeological Resources: Activities affecting offshore archaeological resources
are exploration activities, dredging, oil spills, and the discharge plume of sediments and rocks from dredging.
Since there are no landforms in the lease area of the Western Deferral Alternative, there would be no reduction
of effects by deferring this area. There are some shipwrecks recorded in this area. Deferral of this area (Fig.
11-7) west of Cape Nome would mean a reduction in the adverse effects due to dredging and deposition on
offshore archaeological resources.
Activities affecting onshore archaeological resources are not expected to change visitor population and numbers
of employees on the dredge. These activities would not be decreased under the Western Deferral Alternative.
Visitor populations have influenced the cleanup of beaches at Nome and probably caused the disappearance of
the MV Donaldson--a National Historic Site. The effect of no reduction in the number of employees with the
adoption of this alternative would therefore not reduce the effects on onshore archaeological sites.
CONCLUSION: The effect of the Western Deferral Alternative on archaeological resources is expected to
remain NEGLIGffiLE, the same as for the proposal.
Cumulative Effects: The effects of the Western Deferral Alternative on archaeological resources under the
cumulative case are expected to be MINOR, the same as for the cumulative case under the proposal.
13.
Effect on Recreation and Tourism: Activities affecting offshore recreation and tourism
resources are exploration activities, dredging, oil spills, and the discharge plume of sediments and rocks from
dredging. Since there is recreational fishing and crabbing in the area west of Cape Nome, there would be a slight
reduction (less than one effect level) of effects on these activities by deferring this area.
CONCLUSION: The Western Deferral Alternative on recreation and tourism resources is expected to remain
MINOR, the same as for the proposal.
Cumulative Effects: The effects of the Western Deferral Alternative on recreation and tourism under the
cumulative case are expected to be MINOR, the same as for the cumulative case under the proposal.
14.
Effect on Land Use Plans and Coastal Management Programs: With the western area
deferred, dredging would not occur in prime red king crab habitat. As a result, potential effects on this resource
and the associated commercial fishery would be reduced. This reduction in effects would reduce the
MODERATE potential for conflict with the ACMP statewide standard and district policies for the offshore
environment to MINOR. Reducing these effects to MINOR would minimize the potential for conflict with the
statewide standard for mining and mineral processing that requires projects to conform with all the statewide
standards and district policies.
For all other resources, the types and levels of effects are the same for the Western Deferral Alternative as for
the proposal. As a result, potential conflicts with the statewide standards for overall, offshore, and wetland
habitats; water quality; and subsistence, and district policies of the BSCMP related to offshore mining and arctic
peregrine falcons would be similar to those in the proposal (see Sec. IV.B.l4).
CONCLUSION: Under the Western Deferral Alternative, potential conflict with the ACMP is expected to be
reduced from MODERATE for the proposal to MINOR.
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Cumulative Effects: As noted in the cumulative analysis for the proposal, cumulative effects primarily reflect the
effects of offshore mining in both State and Federal waters. Deferring the western portion of the sale area
precludes mining activity in that portion of the OCS. However, activity in State waters west of Nome still would
occur. Although effects on red king crab in State waters are less and negative effects on commercial fiShing for
crabs are reduced, effects on birds, water quality, and subsistence remain. Therefore, cumulative effects for the
Western Deferral Alternative would be comparable to those of the proposal--MODERATE.
15.
EITect on Human Health: Under the Western Deferral Alter- native, dredging would occur
only in the eastern portion of the sale area and industrial activities would occur at the same level as under the
proposal. Potential repartitioning of mercury and other metals is expected to occur at the same scale under this
deferral alternative as under the proposal. The effect of this alternative on human health is expected to be
NEGLIGffiLE due to the very low levels of mercury and other trace metals likely to excavated from the seabottom material as is apparent from current dredging activities. Levels of mercury and other trace metals in the
water column are not expected to exceed EPA water-quality criteria. Even though levels of mercury in some
Nome residents might be near or at threshold levels, particularly for pregnant women (see Sees. III.D and
IV.B.15), the levels of mercury in seafood are generally low in the Nome area (see Sec. IV.B.15). With
Stipulation Nos. 1 and 3 in place, no significant increases in the bioaccumulation of mercury in the food chain
are expected to occur and would not be expected to pose a serious threat to human health in the Nome area.
CONCLUSION: The effect of the Western Deferral Alternative on human health is expected to be
NEGLIGffiLE, the same as for the proposal.
·
Cumulative Effects: The effect of the Western Deferral Alternative on human health in the cumulative case is
expected to be the same as the proposal in the cumulative case--MODERATE.
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IV.G.

Analysis of the Potential EfTects Resulting from the High Case

As described in Section II.A.2, the scenarios for the OCS Mining Program Norton Sound Lease Sale are based
on the mining of 530,000 troy ounces of gold--the base-case resource estimate. For a high case, MMS estimates
the amount of gold to be mined in the lease-sale area to be 1,060,000 troy ounces--twice the amount of gold
estimated for the base case. Because the estimates are pre-.liminary, as noted in Section II.A.2, it is assumed that
the level of mining activities associated with the high case would be two times that of the base case. Thus, two
dredges would be used instead of one, an estimated 2,600 acres would be mined in place of 1,300 acres, and an
estimated 40 miiiion m 3 of sediment would be excavated and processed rather than 20 million m 3• The amount
and rates of material processed for the high case are shown in Table 11-3. The types of mining operation for the
high case are expected to be similar to those estimated for the base case. Bucket-ladder dredges would be used
for excavating the placer deposits and a gravity-concentration process would be used to recover and concentrate
the gold. Also, the level of support activities for the high case is estimated to be double that of the base case-Table 11-3.

The level of exploration activities is based on the size of the proposed lease-sale area and the level of mining
activities--Table 11-3. The size of the area for both the base and high cases is the same; thus, the level of seismic
exploration activities for both cases is estimated to be similar. However, because the level of mining activities
for the high case is estimated to be twice that of the base case, high-case exploration-sampling activities are
estimated to be about double those of the base case.

1.
Effect on Air Quality: The high-case scenario includes two dredges and attendant support
activities for offshore mining. The dredges could be operated as close as approximately 2 km from each other
5 km offshore. Table IV-13 lists estimated uncontrolled pollutant emissions for peak years. Since the estimated
maximum annual uncontrolled NOx emissions would exceed 250 tons per year, under the Federal and State of
Alaska PSD regulations, the lessee would be required to reduce NOx emissions. In addition, the lessee would
have to employ BACT to the emission sources to reduce CO, S0 2, and TSP because these emissions would
exceed the de minimis levels. An air-quality analysis performed using the OCD Model for air pollutants emitted
in the high case due to the Norton Sound Lease Sale showed that maximum NOx concentrations, averaged over
a year, would be 0.22 Jl/m 3 at the shoreline, which is 0.1 percentiles of the available Class-II increment for NOx.
Results are summarized in Table IV-14.
The existing ambient concentration is not known, but because of limited emissions sources they are expected
to be near the lower limits of delectability (very clean air with respect to NOJ onshore. The PSD Class II
increment and ambient air-quality standard for NOx would be maintained with a substantial margin. The healthbased air-quality standards are expected to be maintained by a wide margin.
The effects of air quality not addressed by air-quality standards are discussed in Section IV.B.l.b. The discussion
accounts for the emissions from the high case as well as the base case, and concludes that the effects of air
quality (other than relative to the health-based standards) are not expected to be detectable with respect to
acidification of coastal tundra, and short-term with respect to emissions from accidental burning of spilled
petroleum products.
In summary, the concentrations permitted by national ambient air-quality standards, including the PSD Class II
increment, would not be approached. The pollutant concentration over land under the high case would not be
sufficient to cause temporary or long-term harm to tundra vegetation or to acidify the coastal tundra; therefore,
a MINOR effect on onshore air quality would be expected.
CONCLUSION: The effect of the high case of the proposed sale on onshore air quality with respect to healthbased standards and effects of air quality not addressed by standards are expected to be MINOR.

2.
Effect on Water Quality: In the high case, increased turbidity would be evident over twice
the area affected by the base case but would still be a MINOR LOCAL and NEGLIGIBLE REGIONAL effect,
the same as for the base case. The area affected by metals discharge to the water column would be twice that
of the base case but would still be a MAJOR LOCAL and ·NEGLIGIBLE REGIONAL effect on water quality,
the same as for the base case.
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Table IV-13
Estimated Uncontrolled Emissions for Offshore Mining
in the Norton Sound Lease-Sale Area
High-Case Scenario
(metric tons per year)

Pollutant11

co
123
1/

21
31

CO
NOx
TSP

voc

TSp2/

45

474

54

=

Carbon Monoxide.
Nitrogen Oxides (assumed predominately N02).
= Total Suspended Particulates (including most particulate matter
less than 10 micrometers in aerodynamic diameter).
S02 = Sulfur Dioxide.
VOC = Volatile Organic Compounds (excluding nonreactive compounds such
as methane and ethane).
Includes PM10•
Assumes two dredges of approximately 7,CX1J hp operating 150 days per year with 20-percent downtime
(open-water season) plus support boats and exploration activities. Computed from scenarios and
emission factors in Form and Substance and Jacobs Engineering Group, Inc. (1983).

=

Table IV-14
Comparison of Modeled Air-Pollutant Concentrations with Regulatory Limitations
for the High-Case Scenario
(measured in micrograms per cubic meter)

Averaging
TIDles

High Case NOx
annual
24-hour
8-hour
3-hour
1-hour
1/

21
3/
4/

13

PSD Class ll
Increment11

25
__3/

Maximum Modeled
Concentration
Over Land31

Air-Quality
Standards

0.22

Increment above ambient concentration allowed in a designated PSD area. Ambient-baseline
concentration for PSD not established for this area.
Projected concentrations attributable to the proposal as modeled by the Offshore and Coastal
Dispersion Model
No value has been established.
Annual arithmetic mean.

Gold dredges are not expected to significantly deplete oxygen concentrations in the cold, high-oxygen waters of
the sale area. Therefore, the effect of oxygen depletion in the high case is the same as estimated for the base
case, a NEGLIGffiLE LOCAL or REGIONAL effect.
One major fuel spill is assumed in the high case. Contamination from such a spill would persist on the order
of days to weeks. The likelihood of such a spill is unknown, but, on a relative basis, it would be twice as likely
in the high case as in the base case. The effect of such a spill on water quality would be the same as estimated
for the base case, a MINOR LOCAL and REGIONAL effect. In summary, under the high case, the areal extent
of elevated turbidity and trace-metal contamination would be doubled, and the likelihood of a fuel spill (but not
its effect) would be doubled.
CONCLUSION: There would be a MAJOR effect on LOCAL water quality and a MINOR effect on
REGIONAL water quality in the high case, the same as found for the base case.
Effect on Marine Plants and Invertebrates and Red King Crab: In the high case, two
3.
dredges are assumed to operate, resulting in a doubling of the estimated dredged area (from 1,300 to 2,600 acres,
Table 11-2). Bathymetric surveys indicate that the area affected by mining may be at least 2.6 to 3.7 times larger
than the excavated area; the affected area includes the excavated area as well as the area in which the .material
processed on the dredge is discharged (Sec. IIA.2.d(2)). Thus, in the high case, 6,760 to 9,620 acres would be
affected. An even greater area would be affected by sedimentation of resuspended materials (see Sec. IIA.2.d(2)
and Sec. IV.B.2.a). In the high case, an area equivalent to the entire sale area (147,050 acres) could be affected
over the 14-year production period.
The increase in the area of benthic habitat affected by dredging and sedimentation increases the likelihood of
higher order effects (MODERATE to MAJOR) on red king crabs since a higher proportion of a high-density
area used year-round could be affected, presumably for a number of years. Alteration of gravel or cobble
habitat, especially in the trench area, that may be important to juvenile and possibly adult king crabs contributes
to determining a MODERATE effect under the high case. Monitoring could limit the effect to MODERATE;
without such monitoring, effects would be expected to be MAJOR. The effect of habitat alteration on other
marine plants and invertebrates is expected to be elevated to MODERATE under the high case, due to the
increased area affected by dredging.
Although the volume of water used in processing sediments would double under the high-case scenario, the effect
on marine plants and invertebrates is expected to remain the same level as for the mean case, MINOR. This
assessment is based primarily on the broad distributions of adults giving rise to planktonic larvae, the naturally
high mortality of planktonic forms, and the assumption that entrainment would affect only some portion of the
larval output of a species in the area.
The effects of trace metals and noise and disturbance are expected to remain NEGLIGffiLE, and the effect of
a fuel spill is expected to remain MINOR, the same levels as under the base case.
CONCLUSION: The effect of the proposal on red king crab, as well as other marine plants and invertebrates,
under the high-case scenario is expected to be MODERATE.
4.
Effect on Fishes: Habitat alteration could affect the physical structure of the benthic
environment, as well as the distribution and abundance of invertebrates taken as prey by fishes. Even with local
depressions in the invertebrate fauna, benthic feeding fishes may not be greatly affected, due to their mobility
and opportunistic or generalized diets (Feder and Jewett, 1981; Jewett and Feder, 1980). Local reductions in
invertebrate populations would be expected to affect fish populations only if food is limiting to benthic feeding
fiShes. The effect of habitat alteration on fiShes under the high-case scenario is not expected to be different than
that under the base case, MINOR.
The doubling of the volume of water used in the processing of sediments would lead to more fish (primarily eggs,
larvae, and juveniles) becoming entrained in the dredging operation and would result in the death of greater
numbers of these fishes. Of concern would be the entrainment of clumped cohorts of eggs, larvae, and juveniles.
The effect under the high case is not expected to be qualita-tively different than under the base case, and is
expected to remain MINOR.
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The effects of trace metals, noise and disturbance, and a fuel spill also are not expected to change in effects level
from those expected under the base case and should remain NEGLIGIBLE, MINOR, and MODERATE,
respectively.
CONCLUSION:
MODERATE.

Under the high-case scenario, the effect of the proposal on fiShes is expected to be

5.
EtTect on Marine and Coastal Birds: A twofold increase in mining activities is assumed
in the high case. From May to November, up to 600 helicopter flights per season between Nome and the two
dredges operating in the sale area could disturb and briefly displace some marine and coastal birds (perhaps a
few hundred to a few thousand) in and adjacent to the sale area. On occasion, some of these helicopter flights
would likely pass near seabird colonies or waterfowl and shorebird concentrations briefly (a few minutes), thus
disturbing and displacing local assemblages of marine and coastal birds. The doubling of air traffic in support
of the two dredges is not likely to significantly increase the number of disturbance events (helicopters flying near
coastal seabird colonies and waterfowl/shorebird coastal concentrations) because most air traffic would fly
directly offshore between the two dredges and Nome. Thus, the effect of air-traffic disturbance on marine and
coastal birds in the high case is expected to be MINOR, the same as in the base case.
Under the high-case scenario, the two dredges would excavate 10.5 km2 of benthic sediments and alter
approximately 21 to 42 km2 of benthic habitat near mining operations, representing about 4 to 8 percent of the
sale area benthic habitat. Although two turbidity plumes originating from each of the two dredges could
adversely affect seabird-foraging success within a few kilometers of the two dredges under the high-case scenario,
the availability and abundance of primary pelagic food sources of seabirds, such as sandlance and cod (that occur
through Norton Sound), are not likely to be affected by dredging because these highly mobile prey are likely to
avoid adverse contact with the dredge plumes. Seabird food-source abundance and distribution beyond a few
kilometers of the two dredges (no more than 4-8% of the sale area) are not likely to be affected. Thus, a
NEGLIGffiLE effect on the availability of seabird food sources is expected under the high-case scenario.
The excavation, deposition, and resuspension of 40 million m3 (vs. 20 million m 3 in the base case) of seafloor
sediments are sufficient to mobilize and repartition some additional mercury and other trace metals present in
sediments and into the water column and onto the benthic surface where this mercury could be ingested, and/or
absorbed, and bioaccumulate in marine organisms and seabirds. However, no significant increase in mercury
or other trace metal bioaccumulation is expected (see Sections ll.F.1 and IV.B.5.). The effect of the fuel spill on
birds is expected to be the same as under the base case (MONOR).
In summary, with two dredges operating in the sale area, the level of mining activity that could have effects on
birds is assumed to be double that of the base case. Turbidity from the two dredge plumes is likely to have a
minimal effect on local distribution of seabirds and seabird food sources. Occasional aircraft disturbance of local
populations or assemblages of birds is likely to occur.The effect of the proposal is expected to remain local under
the high-case scenario. A greater effect on marine and coastal birds could occur if the size of the proposed sale
area was expanded to include a much larger part of the Norton Basin Planning Area. The effect of the fuel spill
is expected to be MINOR.
CONCLUSION: The effect of the proposal under the high-case scenario on marine and coastal birds is expected
to be MINOR.
6.
EtTect on Nonendangered Marine Mammals: A twofold increase in mining activities is
assumed in the high case. From May to November, up to 600 helicopter flights per season between Nome and
the two dredges operating in the sale area could disturb and briefly displace some seals, walruses, and belukha
whales (perhaps a few hundred to several hundred) in and adjacent to the sale area. On occasion, some of these
helicopter flights would likely pass near coastal seal-haulout areas and feeding concentrations of belukha whales
and walruses briefly (few minutes), thus disturbing and displacing local assemblages of seals, walruses, and
belukhas. The doubling of air traffic in support of the two dredges is not likely to significantly increase the
number of disturbance events (helicopters flying near coastal seal-haulout areas and walrus and belukha whale
coastal concentrations) because most air traffic would fly directly offshore between the two dredges and Nome.
Thus, the effect of air-traffic disturbance on seals, walruses, and belukha whales in the high case is expected to
be MINOR, the same as in the base case.
Under the high case the two dredges would excavate 10.5 km 2 of benthic sediments and alter approximately 21
to 42 km 2 of walrus and bearded seal benthic feeding habitat near mining operations, representing about 4 to
8% of the sale area total benthic habitat. Although the abundance of walruses and bearded seal prey organisms
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would be greatly reduced within a few kilometers of the two dredges and within excavation and deposition sites,
the loss of benthic food sources within this comparatively small area is not likely to have an appreciable effect
on the availability of benthic food organisms to local groups of walruses and bearded seals that feed seasonally
within the sale area and throughout Norton Sound. Walruses and bearded seals are highly mobile and
opportunistic foragers capable of feeding elsewhere if local numbers of benthic prey organisms are reduced.
Thus, local reduction in benthic prey organisms due to mining activities is not likely to be greater than natural
differences in the availability of prey within the seasonal ranges of walruses and bearded seals that occur within
the sale area. Thus, a NEGLIGIBLE effect on the availability of walrus and bearded seal food sources is
expected under the high-case scenario.
The excavation, deposition, and resuspension of 40 million m3 (vs. 20 million m 3 in the base case) of seafloor
sediments are sufficient to mobilize and repartition some additional mercury or other trace metals present in
sediments and into the water column and onto the benthic surface where this mercury could be ingested, and/or
absorbed, and bioaccumulate in marine organisms including seals, walruses, and belukha whales. No significant
additional increase in the bioaccumulation of mercury in local assemblages of marine mammals that forage in
the sale area is expected to occur (see Sections II.F and IV.B.6.). The effect of the fuel spill on nonendangered
marine mammals is expected to be the same as under the base case (MINOR).
In summary, with two dredges operating in the sale area, the level of mining activity that could have effects on
nonendangered marine mammals is assumed to be double that of the base case, and would affect 21 to 42 km 2
of seafloor (4 to 8% of the sale area), and is likely to have a minimal effect on the abundance and availability
of walrus and bearded seal benthic food sources. Occasional aircraft disturbance of local concentrations of seals,
walruses, and belukhas is likely to occur. No significant increase in the bioaccumulation of mercury in seals,
walruses, and belukha whales that forage in the Nome-Safety Lagoon area is likely to occur under the high case.
The effect of the proposal is expected to remain local under the high-case scenario. More widespread changes
in benthic habitat and some reduction in benthic prey species could occur if the size of the proposed sale area
was expanded to include a much larger part of Norton Basin Planning Area. The effect of the fuel spill is
expected to be MINOR.
CONCLUSION: The effect of the proposal under the high-case scenario on nonendangered marine mammals
is expected to be MINOR.
7.
Effect on Endangered and Threatened Species: The OCS dredging/mining activity is
assumed to double in the high-case scenario--2 dredges, 720-900 helicopter support flights annually, 200 acres
mined annually, and 2,600 acres mined for the expected 14-year life of the proposed project.
The overall effects fr0m the high-case scenario on the gray whale and the arctic peregrine falcon from habitat
alteration, turbidity, noise and disturbance, trace metals, and fuel spills are expected to remain local and not
significantly raise the effect levels for regional populations above those described for the proposal (base case)
(see Sec. IV.B.7). Additional dredging/mining operations would increase the possibility of interaction and effects
on the gray whale, but, since few whales frequent the area, the effect is expected to remain the same as the
proposal (base case The doubling of excavation, deposition, and resuspension of marine sediments (40 million
m3 vs. 20 million m for the base case) could release additional mercury and other trace metals into the marine
system and increase the risk and extent of potential bioaccumulation in the food chain. However, no significant
increase of mercury and other trace metals is expected (the same as the proposal) (see Sees. II.F.1 and IV.B.7).

1·

CONCLUSION: Overall effects from the high-case scenario are expected to be the same as the proposal (base
case)--MINOR for the gray whale and the arctic peregrine falcon.
Effect on the Economy of Nome: For the high case, it is estimated that two dredges would
8.
be operating rather than the one in the base case. The differences between the two cases are seen during the
production phase starting in 1995. Additional employment from OCS mining activities .is expected to be 162
FfE mining-related jobs in the high case. (Appendix C, Tables 1 and 4). Because of the multiplier effect, this
trans.lates into an approximate 250 FTE jobs in the Nome economy during the period of production. This is
an average of 15 percent for the high case above the no-sale alternative (Appendix C, Tables 3 and 5). A
comparison of projected no-sale employment and projected employment with the sale is shown in Figure IV -5.
For the base case, an estimated 4 million (1988 dollars) in wages and salaries would be paid yearly by OCS
mining companies during the production period. In addition, $1 million to $2 million (1988 dollars) would be
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spent per year by the industry in Nome for goods and services. Nearly twice this amount is projected to be spent
in the high case.
Population: The 1987 Nome population was estimated to be 3,872 (Appendix C, Tables 3 and 5). The
population is expected to increase beginning in 1993 as a result of the OCS mining program. For the high case,
population is expected to range from 396 to 436 above the projected Nome population in the absence of the sale;
this is an average of 9 percent above the no-sale case. Projected high-case-population trends are illustrated in
Figures IV-5 and IV-6. Native and non-Native population trends are also shown.
In summary, employment resulting from OCS mining activity in the high case is expected to average
approximately 10 percent above the no-sale alternative. An estimated 40 percent of direct OCS mining jobs will
go to area residents. This is expected to improve unemployment and income conditions within the local
economy.
CONCLUSION: The effect of the proposal on the economy of Nome is expected to be MODERATE in the
high case.
9.
EtTect on Commercial Fisheries: Commercial fisheries in the area of the proposal include
red king crab, salmon, and herring. The red king crab fishery could be affected by dredging, sedimentation, and
the resuspension of mercury during dredging. A fuel spill could affect the salmon and herring fiSheries.
The Effect on Commercial Fisheries section depends heavily on the analysis presented in Section IV.B.3, Effect
on Marine Plants and Invertebrates (Including Red King Crab) and Section IV.B.4, Effect on Fishes. The reader
should refer to these sections for more detail.
The winter red king crab harvest is generally within 5 miles of Nome, and the summer harvest has, in recent
years, been at a minimum approximately 18 miles south of Sledge Island. Potential harm to the crab habitat
could result from the actual excavation of the environment and, in addition, from sedimentation that results from
dredging (see Sec. IV.B.3). As indicated in Section IV.B.3, crab prefer a cobble habitat to sand. Of prime
concern is the loss or alteration of cobble habitat that is potentially critical for juveniles and possibly females.
The cobble habitat is altered by direct dredging and by sedimentation, resulting in sites dominated by sands and
silt.
As discussed in Section IV.B.3, cobble, boulder, or gravel substrate is known to be important to juvenile king

crabs. Studies in other areas indicate that the distribution of young-of-the-year red king crab is generally limited
to coarse substrates such as boulders, gravel, cobble, and shell debris with attached epifauna (Jewett and Onuf,
1988, citing Powell and Nickerson, 1965b; Tsalkina, 1969; Sundberg and Clausen, 1977; and McMurrey et al.,
1984). Young crabs are dependent on an environment that provides both adequate food and refuge from
predators such as demersal fish. Females and juveniles show a clumped distribution; while males, particularly
larger ones, migrate both in- and offshore farther than females and, thus, have a broader pattern of distribution.
The more clumped distribution of juveniles and females may be related to the distribution of cobble habitat.
Rocks may provide important protection to females while they are soft following molting and during subsequent
mating. Recently molted crabs, in general, are more vulnerable to predators, and are readily taken by walruses
(see Sec. IV.B.3).
There are conflicting reports concerning the effect dredging has had on red king crab habitat. Some observations
by Nome area crab fishermen have been made. The new Nome causeway presumably has caused the ice near
Nome to fracture differently than in the past, forcing winter crab fishermen into an alternate site which has been
dredged by the Bima. Fishermen report that this dredged area, formerly a productive crab fishing site, is
relatively barren of crab (Lean, 1988, oral comm.). On the other hand, in studies associated with the Bima
monitoring program, crab pots were set in both dredged and nondredged areas in March and no significant
difference in catch among the areas was reported (see Sec. IV.B.3). The possibility exists that dredging affects
males differently than juveniles and females and that the catch of crabs (primarily the more mobile males) in
previously dredged areas will not reflect the true effects of dredging on the population, which will not show up
until a later time.
The settling of dredged material may further harm crabbing sites. The two dredge in the high case has the
potential of affecting an area equivalent to the entire sale area with silt and sand sedimentation over the life of
the project. As discussed in Section IV.B.3, the effect of sedimentation depends on the depth and and type of
sediment deposited. Sand deposition could become a relatively permanent alteration of habitat (see Sec.
IV-G-5

IV.B.3). Areas outside the actual dredged sites ~t !'ere excav~te.d 1.5 years ago .by the Bim~ ha'-:e boulder areas
covered by 6 in of sand (see Sec. IV.B.3). Dredgmg m the pro~ty of comm~rctal crab fishmg stte~ could ca~e
significant localized-habitat alteration and affect future generattons of red king crab. The analystS ?f .sectton
IV.B.3 finds the effect of dredging and sedimentation on red king crab !s estimated to ~e MAJOR. Th1s ts .based
on the assumption that the red king crabs in Norton Sound are a discrete population; that the alteration of
benthic habitat could last for a number of years in some areas; that a high proportion of cobble or boulder
habitat that is directly dredged would be reduced in quality; and that gravel, cobble, or boulder habitat is critical
for the survival of young-of-the-year red king cra~s. Cob~le and bou!der ~abitat also. may be preferred .by older
juvenile red king crabs and by females. General information on the hfe htstory and biOlogy of the red kmg crab,
the scale of projected activities, and information from dredging activity in State ~aters support th~ conclusion
that effects from habitat alteration under the proposal are likely to affect the red kmg crab population for more
than one generation and to affect subsequent recruitment or the success of juveniles (see Sec. I~.B.3). ~owever,
the monitoring program is expected to mitigate these effects and the effect on the commercial red kmg crab
fishery is expected to be MODERATE.
If the mercury level in waters near the area of dredging operations were found to exceed the EPA chronic
criterion, then the State of Alaska DEC would test the edible portions of the commercial seafood catch, including
red king crab. If the concentrations exceeded FDA action levels, then the ADF&G would close the fishery,
either because of a threat to human health or because of the threat to the species population. The closure of
the fishery for one or more years would be a MAJOR effect on the red king crab fiShery. There is no clear
evidence concerning the susceptibility of red king crab to bioaccumulation of mercury. Furthermore, existing data
of measured levels of mercury in the muscle tissue and the hepatopancreas of red king crab have shown generally
very low values for mercury (see Sec. IV.B3).

Mercury concentrations measured downcurrent of the Bima using state-of-the-art methodology show an average
increase of 0.0004 ppb, with the highest downcurrent concentration reading 0.0014 ppb (Table IV-6a). These
numbers are considerably less than other measurements that have been made (see discussion in Sec. IV.B.2).
These new low numbers are below the EPA chronic criterion of 0.025 ppb, and, based on the setting of that
standard, suggest that this amount of elevation of mercury should pose little threat to marine plants and
invertebrates. Although there are no specific studies of mercury effects on red king crabs, the literature reviewed
in Sec. IV.B.3 suggests that the concentrations of mercury more recently measured pose no apparent threat to
red king crab. Elevated copper levels actually pose a greater threat and may have the potential to cause a
MINOR effect (see Sec. IV.B.3). The effect of elevated trace metals due to dredging activities on the red king
crab is not expected to exceed MINOR.
The current offshore dredging operation in Norton Sound carries approximately 6,000 bbl of diesel fuel. Diesel
fuel has a greater concentration of aromatic hydrocarbons than does crude oil, and these are generally more toxic
to organisms. A large spill would be most likely to occur during fall storms .(see Table IV-10 for details of the
area and weathering of such a spill), which could result in the grounding of a dredge and the spilling of some
or all of its stored fuel oil. For this analysis we assume that, in the event of a spil~ only a portion of the vessel's
fuel is lost, that is we assume a spill of 3,500 bbl. As discussed in Section IV.B.4, the probability of an offshore
spill versus one occurring in nearshore areas is not known, but for the sake of analysis, since some fishes in
nearshore waters are more vulnerable, a spill in nearshore waters will be assumed. In the event of a fuel spill,
harm to the commercial fishery could occur. Fishes gathering to spawn or spawning in coastal areas are
vulnerable to the effects from a fuel spill. Commercial species of importance that fall into this category include
salmon and herring (see Sec. IV.B.4). The effects of spilled crude oil on fiShes in the Norton Basin area have
been considered in the Sale 100 FEIS (USDOI, MMS, 1985a), and that information is incorporated herein.
According to Section IV.B.4, the widespread distributions of fish species in the Norton Sound area generally
make them less vulnerable to effects from spilled fuel. However, salmon and herring are vulnerable during the
time they are gathering to spawn or are spawning in coastal areas. Eggs and developing larvae of herring are
especially vulnerable since they are found in the intertidal and shallow subtidal adjacent to land. During the
open-water season, a fuel spill that occurred within the offshore sale area has an estimated 32-percent or greater
chance of contacting land within 3 days of the spill (see Sec. IV.B.4). In coastal regions near the sale area,
salmon return to spawn and, later, smolts leave the rivers. Because of this, it has been determined that a fuel
spill that occurred and contacted the nearshore region in the open-water season when spawning fish, eggs, larvae,
or smolts were present, is likely to result in a MODERATE effect to fishes, since multiple year-classes could be
affected or effects on a single year-class could be felt for more than one generation. For these reasons, it is likely
that a fuel spill will have a MODERATE effect on commercial fisheries.
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SU~MARY: ~he commer~ial ~isheries in the vic~ty of Nome incl~de harvests of ~ed kin~ crab, salmon, and

herrmg. Red king crab hab1tat IS expected to be disrupted by dredgmg and the sedimentatiOn from dredging
although this would be mitigated by a monitoring program and would result in a MODERATE effect on th~
fishery. Dredging is expected to cause resuspension of naturally occurring mercury into the water column.
Measured levels of mercury in the water column do not exceed the Federal water-quality criteria. If increased
levels of mercury in the water column were to occur, this could cause the closure of the commercial crab fishery
for 1 or more years, although a well designed monitoring program should prevent this from happening and the
effect on the commercial crab fiShery would be MINOR. The effect of a fuel spill on the commercial salmon
and herring fisheries is expected to be MODERATE. The effect of the proposal on commercial fiSheries in the
Nome area is expected to be MODERATE in the high case.
CONCLUSION: The effect of the proposal on commercial fisheries is expected to be MODERATE.
10.
Effect on Subsistence-Harvest Patterns: The increase in dredging activity under the high
case would cause greater effects on subsistence-harvest patterns through the following: twice as much habitat
would be altered, approximately double the amount of mercury and other trace metals would be repartitioned
into the water column, noise and disturbance would double, the chance of a fuel spill would be doubled (although
the amount of fuel spilled at one time would remain the same), and increases in the population would
approximately double (see Appendix C, Table 4). In the base case, MINOR effects are already expected on
subsistence-harvest patterns (see Sec. IV.B.10 for the analysis of effects). The MINOR effect in the base case
on subsistence-harvest patterns is a result of effects from habitat alteration; increased excavation and deposition
of sea-bottom material and sediments that would mobilize and repartition mercury and other trace metals into
the water column; noise and traffic disturbance; and effects from a fuel spill. The acceptable level of increase
of mercury into the water column and consequently into the food web has not been defined because at this point,
without knowing how much seafood Nome residents consume, it is impossible to determine what degree of an
increase in trace metals would be dangerous to human health. There have been no baseline studies of
consumption of seafood by Nome residents to determine more precisely how much and what types of seafood
are consumed by Nome residents. Thus, it is not known what levels of mercury in subsistence resources
consumed by humans would keep the allowed daily intake (ADI) of mercury in humans at or below the level
recommended by the WHO (see Sees. IV.B.11 and 15 for this discussion). With adequate monitoring of fishes
and shellfish under Stipulation No. 1, Environmental Survey and Monitoring Program and Operation
Management, as well as monitoring of levels of mercury in humans, all marine subsistence resources should be
protected from levels of trace metals exceeding EPA criteria. Doubling the dredging activity in the high case
would not increase the MINOR level of effects expected in the high case; however, the effects probably would
be intensified. Perceived effects or a fear of mercury contamination of subsistence resources also would be
intensified in the high case. Thus, MINOR effects are expected on subsistence-harvest patterns in the high case,
the same as in the base case.
CONCLUSION: In the high case, the effect of the proposal on subsistence-harvest patterns is expected to be
MINOR.
11.
Effect on Sociocultural Systems: As in the base case, industrial activities, population and
employment, and effects on subsistence-harvest patterns are the causal agents of effects on sociocultural systems.
The increase in dredging activity under the high case would cause greater increases in population growth and
employment, as well as. cause greater effects on subsistence-harvest patterns (see Sec. IV.I.lO). In the high case,
the population is expected to increase 425 (8.3%) above the projected total Nome population without the sale
(see Appendix C, Table C-5), compared to an increase of 199 (3.8%) in the total population in the base case by
the year 2008 (Appendix C, Table C-3). More than twice as many additional people are expected in Nome in
the high case compared to the base case. By the year 2008, the Native population will only have grown by 108
residents in the high case, compared to 37 in the base case (Appendix C, Table C-7). While more than twice
the number of people are expected to be living in Nome as a result of the high case, the percentage of growth
still would not be significant enough to cause more than the expected MINOR level of effects from population
growth in the base case.
Subsistence is central to the Yup'ik and Inupiat sociocultural system. In the high case, MINOR effects are
expected on subsistence-harvest patterns (see Sec. IV.I.10), the same as in the base case. As in the base case
(see discussion in Sec. IV.B.11}, MINOR effects on the subsistence-harvest patterns would cause disruptions to
the social organization and cultural values and increase levels of stress in the community (see Sees. IV.B.11.b[l]
and IV.B.11.b(2]). A MINOR effect on subsistence-harvest patterns would double in the high case. With
Stipulation Nos. 1 through 3 in place, the effects would not be expected to be higher than MINOR, but the
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effects would be intensified. Thus, the effect on sociocultural systems in the high case as a result of the MINOR
effect on subsistence-harvest patterns also would be MINOR, the same as for the base case.
CONCLUSION: The effect of the proposal in the high case on sociocultural systems is expected to be MINOR.
12.
Effect on Archaeological Resources: Effects on shipwrecks and archaeological landforms
would be increased by a factor of two under the high case. No significant landforms exist in the proposed sale
area, but records of shipwrecks indicate that there are S?nte shipwrecks in t.he lease area. Because the eff~ct
of the high case would be doubled, this would result m the nearly doubling of the assumed contacts V?th
shipwrecks; however, the number of resources affected would not change and the number of archaeol.ogtcal
resources in the contact area is low. This would result in a modest effect on the resources.
CONCLUSION: The effects of the high case on landforms and archaeological sites (including shipwrecks) would
be MODERATE.
13.
Effect on Recreation and Tourism: It is expected that recreation and tourism resources
would be visited more frequently because of the increased activity shown in the high-case scenario. The amount
of increase in employees and tourists would have a slightly significant adverse effect on the recreation and
tourism, and aesthetic resources. The activity would slightly increase the economic expenditures of recreation
and tourism because of interested visitors. Such increased tourism and recreation would last for more than 4
years. Increased expenditure for more than 4 years would result in an increased effect greater than the proposal.
CONCLUSION: The effect of the high case on recreation and tourism is expected to be MODERATE.
14.
Effect on Land Use Plans and Coastal Management Programs: In the high case, the types
and levels of effects associated with changes in the benthic environment, resuspension of toxic trace metals, and
excessive turbidity are com parable to those identified in the base case of the proposal, although typically they
are intensified or more likely. Increases in mining employment (162 full time equivilent positions during
production, see Appendix C, Table 4) also remain well under the threshold of 212 persons (5% of the no-sale
population for 1995) that would trigger the NCMP policy concerned with community growth.
Increases in disturbances of habitat raise the levels of effects for red king crab, although monitoring prevents
potential MODERATE effects from raising to MAJOR. This disturbance creates a potential for conflict with
both the overall and the offshore habitat standard of the ACMP. Therefore, potential conflict with the statewide
standard for offshore habitat, and by extension the statewide standard for mining and mineral processing, that
were noted for the proposal remains.
CONCLUSION: MODERATE conflict with the ACMP is expected to occur as a result of activities associated·
with the high case of this lease sale.
15.
Effect on Human Health: Under the high case, the increase in dredging activity could
potentially increase the resuspension of mercury and other trace metals into the water column. However, in the
base case, the effect on human health is expected to be NEGLIGIBLE (see Sec. IV.B.15 for this analysis) and
the doubling of dredging activity is not likely to significantly increase the amount of mercury in the water or
increase the bioaccumulation of mercury or other trace metals in the food chain. The levels of mercury measured
in seawater in the Nome area are low and well below EPA criteria and mercury levels are generally low in
marine subsistence foods (such as salmon 0.01 ppm). Exposure levels in Nome women are very low (average of
about 1.0 ppm hair-mercury level). Thus, the effect of mercury under the high case on human health is expected
to be NEGLIGIBLE.
CONCLUSION: In the high case, the effect of the proposal on human health is expected to be NEGLIGIBLE.
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IV.H.

Unavoidable Adverse Effects

1.
Air Quality: An increase in emissions of air pollutants would occur as a result of the
proposed sale. Much of the emissions could be reduced by application of existing control technologies.
Unavoidable MINOR degradation of air quality is expected from the proposal with respect to standards and
effects not addressed by standards.
2.
Water Quality: The unavoidable adverse effect on water quality anticipated from the
proposed action would be limited to high turbidity and trace-metal concentrations within the 34 km2 surrounding
the dredge during active dredging (MAJOR LOCAL), and from temporary (MINOR LOCAL and REGIONAL)
degradation from an accidental fuel spill.

Marine Plants and Invertebrates: Unavoidable adverse effects on marine plants and
3.
invertebrates from the dredging activities projected for this lease sale would include effects from the excavation,
processing, and discharge of seafloor materials and associated flora and fauna; increased turbidity; the release
of trace metals associated with excavated depths; entrainment of water column organisms; and accidental fuel
spills. The details of these effects are described in Section IV.B.3. With the monitoring program in place, the
effect of habitat alteration is expected to be MODERATE; the effect from increased turbidity, MINOR; the
effect from release of trace metals, NEGLIGffiLE; the effect of entrainment, MINOR; and the effect of an
accidental fuel spill, MINOR. In general, unavoidable adverse effects include both lethal and sublethal effects
on marine plants and invertebrates ranging from destruction and alteration of habitat with the concomitant
death of many of the associated organisms, possible bioconcentration of trace metals, and death of some
organisms due to entrainment and/or a fuel spill. The overall effect on marine plants and invertebrates is
expected to be MODERATE.
4.
Fishes: Unavoidable adverse effects on fishes from the dredging activities projected for this
lease sale would include both lethal and sublethal effects from the excavation, processing, and discharge of
seafloor materials; increased turbidity; the release of trace metals associated with excavated depths; entrainment
of water column organisms; and accidental fuel spills. The details of these effects are described in Section
IV.B.3. The effect of habitat alteration is expected to be MINOR; the effect from increased turbidity, MINOR;
the effect from release of mercury and other trace metals, NEGLIGIBLE; the effect of entrainment, MINOR;
and the effect of an accidental fuel spill, MODERATE. The overall effect on fishes is expected to be
MODERATE.
5.
Marine and Coastal Birds: Some bioaccumulation of mercury and other trace metals in
marine organisms and in seabirds is considered unavoidable. However, significant increases in mercury and
other trace metals in marine and coastal birds would be avoidable under the proposal. A fuel spill and most
disturbance of marine and coastal birds are considered avoidable although some temporary disturbance and local
displacement of seabirds within a few kilometers of dredging operations would be unavoidable (MINOR effect).

Nonendangered Marine Mammals: Some bioaccumulation of mercury and other trace
6.
metals in marine organisms and in seals, walruses, and belukha whales is considered unavoidable under the
proposal. However, significant increases in mercury or other trace metals would be avoidable under the proposal
Some temporary disturbance and local displacement of marine mammals within a few kilometers of the dredging
operation would be unavoidable {MINOR effect).
7.
Endangered and Threatened Species: The possibility of some bioaccumulation of mercury
and other trace metals in the marine ecosystem is considered unavoidable. However, detrimental levels of
mercury and other trace metals in the marine ecosystem would be avoidable in the proposal. Some short-term
disturbance of nesting peregrine falcons and gray whales, as well as some local displacement of a few gray whales
within a few kilometers of the mining operation would also be unavoidable.

The Economy or Nome: With respect to the economy of Nome, there would be a slight
8.
unavoidable adverse effect in the form of short-lived price inflation.
Commercial Fisheries: Unavoidable adverse effects on the commercial fishery from the
9.
dredging activities projected for this lease sale would include effects from the excavation, processing, and
discharge of seafloor materials and associated flora and fauna; the release of trace metals associated with
excavated depths; and accidental fuel spills. The details of these effects are described in Section IV.B.9. With
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the monitoring program in place, the effect of habitat alteration is expected to be MODERATE; the effect
from release of trace metals, MINOR; and the effect of an accidental fuel spill, MODERATE. In general,
unavoidable adverse effects include both lethal and sublethal effects on red king crab, herring, and salmon
ranging from destruction and alteration of habitat with the concomitant death of many of the associated
organisms, possible bioconcentration of trace metals, and death of some organisms due to a fuel spill. The
overall effect on commercial fisheries is expected to be MODERATE.
10.
Subsistence-Harvest Patterns: With a monitoring program (Stipulation Nos. 1 and 3) in
place, adverse effects on subsistence harvests from habitat alteration and increased levels of trace metals in
subsistence resources should be avoided. Noise and traffic disturbance and fuel spills could cause subsistence
hunters and fishermen to harvest fewer resources and to travel farther for the harvests, but subsistence resources
should still be available.
11.
Sociocultural Systems: Effects on subsistence-harvest patterns would be reduced (MINOR
effect) with a monitoring program in place (see Sec. IV.B.10). Effects on subsistence-harvest patterns would be
short term, and should not cause any adverse effects on sociocultural systems. Tensions in the community from
additional temporary workers would also be unavoidable.
12.
Archaeological Resources: The risk of dredging up a portion and even a whole shipwreck
or parts of an old historic dredge is unavoidable because there is no present requirement for monitoring for wood
during the dredging operation. Some disturbance to shipwrecks or old dredges will occur.
13.
Land Use Plans and Coastal Management Programs: Monitoring is expected to moderate
many biological and social effects. The remaining effects are considered unavoidable. As a result, the
MODERATE potential for conflict with the statewide standards and district policies of the ACMP noted for the
proposal in Section IV.B.14 is considered unavoidable.
14.
Human Health: No unavoidable adverse effects are expected on human health as a result
of dredging activities from the proposed lease sale.
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IV.I.

Relationship Between Local Short-Term Uses and Maintenance and
Enhancement of Lone-Term Productivity

In this section, the short-term effects and uses of various components of the environment of the Norton Sound
area are related to long-term effects and the maintenance and enhancement of long-term productivity. The
effects of the proposed action would vary in kind, intensity, and duration, beginning with preparatory activities
(seismic data collection and exploratory drilling) of offshore mineral development and ending when natural
environmental balances might be restored.
Temporary LOCAL and REGIONAL degradation of water quality could occur during active mining and in the
case of a major fuel spill. There would be no long-term contamination of water quality after mineral extraction
ends.
Some biological productivity would be lost in the short term on all seafloor areas that were excavated by dredging
operations and those benthic habitats exposed to sediment turbidity and resettlement. Recovery of communities
to their previous state may or may not occur, depending on the degree of change in the physical environment
and which species recolonize. Some species may have difficulty repopulating and could be displaced.
Recolonization of affected areas could take years, and, as stated above, recovery of communities to their previous
states may not occur. Of particular concern would be the alteration or destruction of what may be critical red
king crab habitat. This could result in a long-term decline of a species that figures importantly in both
commercial and subsistence fisheries.
Seasonal short-term increases in air pollutants may occur. However, the pollutant concentrations would be well
within the health-based regulatory limitations. Accumulation of acidified precipitation over a period of several
years may have a localized effect on near-shore tundra vegetation.
Some of the effects discussed in Section IV are considered to be long term such as habitat alteration. Habitat
alteration in Norton Sound could cause adverse effects on all components of the marine ecosystem, including
fisheries. While restoration may allow fisheries production to regain original levels, any reduced annual harvests
during the life of the project would be irretrievably lost. The extent is not presently known, but the potential
must be recognized.
Trace-metal contamination from mining activities could be a long-term (several generation) effect on some
seabird populations and the local arctic peregrine falcon population. However, the incorporation of Stipulation
Nos. 1 and 2 should mitigate and prevent any substantial long-term accumulation of trace metals within the
marine ecosystem.
Some biota could be threatened in the short term by potential fuel pollution. Disturbance effects could be
significant through the combined effects of harassment by humans and the increased volume and frequency of
noise from vessel traffic or overflying aircraft. In the long term, such disturbances could alter behavior patterns
and could drive fauna away from traditional feeding and breeding grounds or to other habitat areas within their
range, perhaps reducing species populations somewhat over a long period of time.
Habitat destruction (from dredging) could cause a reduction in subsistence-commercial species, such as king crab,
which could affect the regional economy. Overall wilderness value of the coast may decrease from increased
land use. Increased human populations in the short term could change the regional Native culture in the long
term. The subsistence way of life could be modified and population shifts could occur. The overall changes
cannot be termed positive or negative, except by those affected.
Archaeologic and historic values discovered during development would enhance long-term knowledge. Mining
activity may help to locate other sites, but in the unlikely event artifacts were present and destroyed by dredging,
this would represent long-term losses.
Economic benefits from the proposal would accrue to the Federal government in the form of rentals and
royalties, to the Nome economy through increased employment opportunities, industry spending in the economy,
and to the mining companies by way of profits. These benefits would exist for the life of the proposal. A longer
term benefit may be the development of the Nome infrastructure, which could expand Nome's role as a regional
service center.
Mineral development in these areas may cause long-term harm to the commercial red king crab fishery. The
maintenance and enhancement of long-term productivity of the fisheries would be threatened by the proposal.
IV-1-1

IV.J.

Irreversible and Irretrievable Commitment of Resources

1.
Minerals Resources: The base-case resource estimate for the proposed action is 530,000
troy ounces of gold. As noted in Section llA.2.b, gold is considered to be the only marketable product that
presently can be economically recovered from the proposed OCS Mining Program Nor~on Sound Lease Sale
area. This resource is irretrievably committed to removal from the resources of the regton.
2.
Biological Resources: Any reduced population levels (particularily of benthic organisms)
could become irretrievable if permanent alterations to the environment and habitat were created. Of particular
concern would be alteration or destruction of what may be critical red king crab habitat. This could lead to a
long-term decline in an important commercial and subsistence species.
3.
Endangered and Threatened Snecles: Effects of the proposal could reduce population
levels of the threatened arctic peregrine falcon. This could become irretrievable if permanent alterations to the
environment and habitat were created.
4.
Social Svstems: Effects of the proposal would force some degree of adjustment and change,
which would represent irreversible and irretrievable losses to Inupiat and Yup'ik society. A lack of consideration
by incoming workers for traditional Inupiat and Yup'ik culture and society may mean irretrievable loss to their
sociocultural systems.
5.
Archaeology: Material products of prehistoric culture such as onshore archaeological sites
may be lost through looting and indiscriminate or accidental activity on known and unknown sites. Consultation
with the State Historic Preservation Officer (SHPO) on what resources exist and how to protect them reduces
the effects. However, in spite of consultation, some irretrievable losses are likely.
6.
Commercial Fishing: Losses of commercial fishing incomes attributable to this proposal
would be irretrievable. Commercial finfish and shellfish that become polluted would be irretrievably lost to the
economy.
7.
Human Health: The potential effect of the proposal on human health could be generally
irreversible and irretrievable, particularly on developing fetuses. Neurological impairment of human development
is not reversible; some postnatal effects from mercury poisoning have lessened, but never with developing fetuses
(Marsh, as cited in USDOI, MMS, 1989). However, due to the low levels of mercury recently measure in the
environment and the low levels found in Native women (mercury-hair levels), no irreversible and irretrievable
effects are expected.
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REVIEW AND ANALYSIS OF COMMENTS RECEIVED
~

Introduction

During the second DEIS comment period, comments and testimony were received from a diverse group of
individuals; groups; organizations; companies; and local, State, and Federal agencies. Comments ranged from
support of the EIS and the proposal to support of various deferral alternatives to postponement or withdrawal
of the proposal, and to requests for revision of the EIS.
Correspondence was received from 6 Federal agencies, 1 State agency, 1 local and regional organization, 1
environmental organization, and 1 individual. A public hearing was held in Nome, Alaska, with a total of 4
people testifying.
Throughout the development of the EIS, the Coordination Team has made continuing suggestions during the
internal review process and these suggestions have been informally addressed by MMS. Formal comments
received from Coordination Team members on the second DEIS may be found in the following section.
Major concerns of those commenting were the status and adequacy of baseline information in the sale area;
effects of mercury on the environment including human health; the configuration of and need for a monitoring
program to address information needs; the effects of habitat alteration on red king crab; mitigating measures;
deferral alternatives; the development scenario; and analysis of effects on biological resources.

This volume contains reproductions of all letters received in comment and oral testimony given during the public
hearing on the second DEIS. Specific comments are bracketed, and responses follow the comments. Where
comments warranted changes in the text of the EIS or presented new, substantive information, the EIS was
revised accordingly. Reference to the revised sections is made in the responses to specific comments.
Few substantial changes have been made in the text of the FEIS that differ greatly from the second DEIS.
Changes were made in the following mitigating measures: Stipulation No.1 has been amended to include the
arctic peregrine falcon as a result of the biological opinion from FWS; Stipulation No. 5 on protection of the
arctic peregrine falcon has been dropped as a potential mitigating measure; ITL No. 3 has been amended to
clarify subsistence-harvest seasons; and ITL No. 5, Information on Postlease Norton Sound Review Team, has
been added. In addition to changes in mitigating measures, the FEIS includes missing and updated information
that was not available in the DEIS.

B.

Letter and Public Hearlna Comments and Responses

The following section presents reproductions of all letters and oral testimony received during the second DEIS
comment period. Specific comments in each letter are bracketed and numbered, and MMS responses follow the
comments. The names of those who commented on the second DEIS are listed below and show the order in
which the letters will appear.
Those that are or have representatives on the Coordination Team are followed by (CT). Those that are
observers or received a courtesy copy of the EIS during CT reviews are also indicated.

Federal Agencies
Department of Commerce National Oceanic and Atmospheric Administration {NOAA) (CT)
Department of Health and Human Services, Public Health Service (PHS)
.
Department of the Interior - Bureau of Mines (BOM) (CT)
Department of Transportation- U.S. Coast Guard (CT)
Environmental Protection Agency (EPA) (CT)
Marine Mammal Commission (MMC)

State Government
State of Alaska Division of Governmental Coordination (STATE) ( CT)
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Local and Regional Organizations
Sitnasuak Native Corporation (SNC) (CT)
Environmental Organizations
Natural Resources Defense Council (NRDC)
Includes: Friends of the Earth and Trustees for Alaska (Cf-Courtesy Copy)
Individuals
Dan Levinson (LEV)
Public Hearing
Nome (NOME)
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UNITeD STATES DEPARTMENT CF CCMMEiRCE
National Ccoanlc and Atmo•phoric AdmlnlDt:rot:lon
Dfflca of tho Chief Sclont:l•t
Wmsn.ngeon. D.C. 20230

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
PROPOSED 1991 OUTER CONTINENTAL SHELF MINING
PROGRAM LEASE SALE IN NORTON SOUND

August 3, 1990

The Ocean Minerals and Energy Division (OMED), Charting and
Geodetic Services (C&GS), and the Alaska Office staff of the
National Ocean Service (NOS) have reviewed the subject document
and offer the following comments.
General Comments

j

The OCS mining program proposed in the DEIS does not pose wideranging environmental consequences but the few it does can be
very harmful. The introduction of new and remobilization of ·
existing toxic metals deposited on the sea bed, notably mercury,
pose a potential health problem. The effects of mercury on the
environment should be given more attention. A more comprehensive NOAA•t
review of mercury concentration and toxicity data on marine fish,
birds and mammals would be helpful.

Mr. Alan D. Powers
Regional Director
Minerals Management Service
Alaska Region
949 East 36th Avenue
Anchorage, Alaska 99508-4302
Dear Mr. Powers:

The impact upon nearshore navigation from seaf·loor mining
projects is extremely important and should be discussed within
the DEIS.

Enclosed are comments to your Draft Environmental Impact
Statement for the proposed 1991 Outer Continental Shelf Mining
Program Lease Sale in Norton Sound. We hope our comments will
assist you. Thank you for giving us an opportunity to review the
document.

In addition to the dredging equipment which will be in place,
there may be an impact on the safety of navigation in the
affected area caused by the creation of dredged sediment mounds
in the area. While most of the dredged material will be
discharged into the same area from which it was previously
removed, causing minimal change, a portion at the beginning of
each course will be deposited on undisturbed sediment.

Questions about the environmental and procedural concerns should
be directed to Dr. Jawed Hameedi at (907) 271-3033 or Mr. James
Lawless at (202) 673-5121. Questions about the navigation
aspects should be directed to Mr. Erich Frey at (301) 443-8742.

Section II-12 states that the tailing berm at the start of each
course ranges from 1.2 m to 8.5 m above the seafloor. C&GS'
Nautical Charting Program is very interested in the bathymetry of
this area and how the mining operation may change the informatioJ
presented on nautical charts and bathymetric maps. Since the
existing nautical charts are based upon data taken as far back as
the year 1900, C&GS should be provided copies of any postNOAA-3
operation seafloor surveys for comparison with existing
bathymetry of the area and incorporation onto revised editions of
nautical charts and bathymetric maps.

Sincerely,

,#n. u-414 fo

David Cottingham
Director
Ecology and Environmental
Conservation Office

Page II-14
The DEIS mentions that dredges usually are built for specific
~
types of mining operations and that the BimA was modified after
operating for part of a season off Nome where it is mining placer
deposits in State of Alaska waters. We feel that an alternative NOAA•4
discharge system is technically feasible ~nd could be designed
into a new dredge or as a modification to an existing one.

Enclosure
cc:

Director, MMS
George Valiulis, MMS
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J

The C&GS response dated January 9, 1989, to the first EIS draft
was not included in the comments section of the second draft .(see
copy attached). Several environmental and procedural concerns
were mentioned in C&GS' first draft response which have not-been
dddressed by the second draft. These comments should be included.
in the response to the second draft.

disposition of dredqinq activities. Given the usual
heterogeneity and larqe natural variability of benthic
communities, the acquisition of solid data will require an
investment of time (years) and money that is qreater than seems
plausible 9iven the scale of the proposed activities.

Specific comments

Pa9e IV-G-1 paraqraP.h 1
Chan9e 40 m1 and 20 m5 to 40 million m.3 and 20 million m3 ,·
respectively.

Pa9e xviii
The "trench area" alluded to at the end·of the first para9raph oj
Section c has not been identified or described. As it is not a
NOAA•6
particularly well known area, this should be clarified.
Pa9e II-7
.
· .
The su99estion submitted by OMED on December 23 ,. ··1988 to the
~
first EIS draft re9arding loss of the cobble substrate habitat of NOAA·8
the red king crab was not acknowledged or addressed in this
latest draft.

d

J

NOAA•B

Page II-14, para9raph 2
~
The "dynamic nature" of the sedimentary environment is not at all
indicated by the occurrence of (1) storm surqes, ••• , (4) bottom
NOAA•8
currents •••• This paragraph should be reworded since the implied
cause and effect is not apparent.
Page IV-B-2, base case
The second to last sentence contains a double neqative that is
probably unintended.
Paqe IV-B-32, middle of last paragraph.
The reference to movement of silts due to winter storms is
puzzling. This implies open water rather ~han ice-covered
conditions. Should this be fall storms?

J
J

NOAA•10

NOAA•1 1

Page IV-B-35, bottom of paqe
The stated reduction of effects on bentho~ from Moderate to Mino~
throuqh the use of a monitcring strategy seems tenuous. It
assumes that the monitoring will provide statistically defensible NOAA• 12
data that can be used for decisions concerning the geographic
2

3
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j

NOAA•13

Biblio9raphy
Full citations ara missin9 for ENSR Consultinq and Engineering,
1990; Larsen et al., 1981; and NOAA, 1983.
.
Missing references: P. IV-B-23 Ellis and Taylor (1988), P. IV-B··NOAA•14
37 Tobin (1988), P. IV-V-41 Forstner and Wittman (no date), P.
IV-B-104 Charlebois, Rivest, and Nichols (1977).

The loss of the cobble substrate habitat of the red king crab
seems to rP.sult from the assumed discharge from the dredge of a
heterogeneous mixture of tailings into areas previously
•
excavated. A dual discharge could be considered which would dump NOAA 7
the fine material immediately behind the dredge while the coarse
material would be discharged well astern on top of the earlier
discharged fines.
·
.
Page II-11
The last full paragraph again refers to the "coastal trench."
This is an unfamiliar formation.

J

~:,

~

iE6S

2

pr@s~n~s ~ q~Aa~ d~~l rnc~e dat~!l ~~an nhown on !igurP.

:rr-1
MEl.JOR.\lmOM

POR 1

~avid Cottin9ham
.
Ecolo~f and ~vironmental Conservation Office
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Rear Admiral Wesle~ v. Hull, NdilVVESLEY V.
Director, Charting and Ceodet!c Service~

SUB~T:

OCS Mininq Proqram - norton Sound Lease Sale

b.

HULL

~h~

o=rs.

J

~~ expanded rnon!toring 9cheme may ~e required to asuurJ
that the terms o! the EIS ar~ beinq followed. Critical
factors which May not he applicAble to the ~il and Gas
Hodel deal with the continuous sur!.!lco turbidity plume
NOAA-16
created b~ the Dining op~ratinn as we!!. as th9 phy~ical
disruption ot the bott~ by the bucket dr9~ge and thP.
rlatfor= anchnrtnq systemR.

The SP.cond c~ncc~ ralat~s to a~cess t~ cors and ~~her qeoln9ical
and g~ophysical dat~ collected b~ the a~plicant. Terms sh~uld'be
estahlishec! bet..,eP.n the Gcvernr:\l"m~ and anv ':lrnsoeco;!,•e bidders to
~~sure t~at d~ta c~ller.ted ~v th~m will ~e trans~e~red to thP.
tra~.ion!l.l Archives so-:>n ol!~ter .stn ·"war~ 1.s nne!••. ':'hese tlata wilt INOAA•t7
he extrP.n~ly usefu~ in ~etqrm!nin~ th6 over1ll ch~r~c~~~istics

The subiect Call !~r rnfo~ation has beqn rP.~iewerl within the
area~ o! Ch3rtinq and Geodetic Serrir.es' (CSGS) r~spon9ihility
and cxpBr~iso anri in tc~s of the impact of the 9roposed actions
on C5C3 a~i?ities and projects. C&CS has surreycd virtually the
entire are3 o~ the lea•e BP-lft se~ward o~ th~ coas~ line uainq
~onventional hydroqr~phic mapping systems (see h~t~y~etric aap
b!ueprint for trc=e and tr.pographic/ba~h~etric map !or Solomon,
Alaska, both 1:250,000 scale, which are attached).
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C5CS has three points of concernr
First, the •m~de!n• used to determine the likely environme~tal
imp~cts of th~ proposed mining operation follow the approach
utilizP.d by the !~1neral3 HftnaqP.nent Service (tG1S) for the Oil and
C~s Leasing Proqram.
While thiR approach may have l~itod value
in ~e~e~ininq sooe Qf the first order environmental ~acta, it
v3ries significantly with respect to the differences between oil
Gr.d qas extrftction varsue sea~lcor ~ininq. Furthermore, it ie
unlikely that axistin~ models for nonener9Y mining vill be
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3.

in

re~t;!ronce to 4!he Final E!S for ttorton Bndn Lease
SalP. 100 h~s littl~ reParencA tn the -propesed seafloor
mini"q saln. An i~proveDent would be to refer t~ the
e:,tensive base of qeologicAl and <Jeophysical infnr:Nttion
!or thi!l area. %-tanv Qf. thP.t:~f! r'!!erenceR are included in
the bi~linqraphy section of the O~IS. nowP.ver, OCS
Rl!port f!·~!S 96-1)033) titled G'!oloqic Reoort for the
nor~on nasin Planni~q ~.rl!'a, Berina Sea, Ahslca was not
INOAA•16
mentioned In the bibliography. This OCS repor~ contain•
~ co~prehensive cverviow of the geolo9y of the region
an~ 1nclude3 a section ~n ~hallow water geology,
g~nloqical hazards, and ~nvironnent~~ conditions.
tnr.lu~e~ with the rP.pnrt i:.; a dP.t:sU.,d b4th:r::\et:'ic r.tap
with 2-m&ter contour 1n~erva1s l~tqure 39) which

'r!':P.
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Shuuld you havP. any need for further infomation ahnut thh
response, please r.ontact !~r. rtil!inqton Lockwood, Ocean f.tapping
Section, N/C02~4, WSCS, f?oom 6:'~, l·Jautical Chartinq Divhir.~n,
NO~A, Rock•rillt!, !.llar:lar.d ::oas:!, telephone (301) 443-815!.
Attac~ments

cc:
F/I'!t3 - Ha!.l

n/c~1~9 - o•onofr!o
r.tcc~ - Andr~asn~
!~/CC221 - 'F'ef-:!

U/CGZH - 'l'heberaP.

!J/CG~~4 - r.oc!nfoo<"

tJ/ORHl - r.awloo3!ss

UNITED STATES DEPARTMENT OF COMMERCE
Notional Oceanic and Atrnoephor"lc Adrninlat:r"atlon
Office of tho Chiaf Sciant:let
t~

·• .. ·

.:·. •

.......:

.::f:.:;er.,.,.:

August 28, 1990

Mr. Alan D. Powers
Regional Director
Miner~ls Management Service
Ai.1ska Region
949 East. 36th Avenue
Anchor~ge, Alaska
99508-4302
Dear Mr. Powers:
This letter clarifies the National Oceanjc and Atmospheric
Administr~tion's (NOAA) August 3, 1990, comments to the 1991
outer Continental Shelf Mining Program Lease Sale in Norton
sound. We included a January 9, 1989, memo from NOAA's Coast and
Geodetic survey (C&GS) which raised several points, including the NOAA·fS
issue of regulatory authority. We included those comments to
illustrate NOAA's concern that the 1990 DEIS does not include
responses to their 1989 comments. However, it is not our intent
in the August 3, 1990, comments to challenge MMS regulatory
authority under the outer Continental Shelf Lands Act (OCS~\).
That issue was raised and commented on in the January 13, 1989,
UOAA letter to Tim Holder. We remain concerned that the OCSLA i:;
not the appropriate regulatory regime to lease hard minerals o~
the seabed, but for reasons outlined in the January 13 letter, we
1o not oppose ~15 holding the lease sale as planned.
I hopP. that this clarifies our overall position regarding the
regulatory program and the specific sale.
Sincerely,

-A

"£

~u-/t?~t;__"-f

~;I

David Cottinghnm
Director
Ecology and Environment~!
Conservation Office

-:

~--:·

----.
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Response NOAA-1

There is a low potential threat of mercury contamination and biomagnification as suggested by the recent stateof-the-art analyses of water-column mercury values; however, the EIS devotes a large amount of space and effort
to this discussion. This is due to the seriousness of the general issue and the concerns expressed throughout our
consultation process. The EIS is not the place for a comprehensive review of thyse issues, but such reviews are
referenced in the text.
Response NOAA-2

Nearshore navigation is, in most instances, likely to involve vessels capable of entering and leaving the Nome
Harbor; the Coast and Geodetic Survey chart showing the approaches to Nome Harbor (Chart 16206) indicates
water depths of about 5 ft at the entrance to the harbor. In addition, there are dredge dump sites located on
each side of the entrance in waters as deep as 40 ft.
As noted in the EIS, mining activities that might result from the proposed sale will occur 3 or more nautical
miles offshore and in waters that are generally greater than 20-m (about 65ft) deep. Although mining for gold
will alter the bathymetry in some areas, these changes are not expected to affect navigation, especially the
operation of vessels in the nearshore area where the depth limitation at the entrance to Nome harbor restricts
the draft of vessels that can enter.

The Bima is able to excavate to a depth of about 45 m below the sea surface (Sec. IIA.2.d). Most of the sale
area lies in waters 20- to 30-m deep; thus, the maximum depth of sediments that can be excavated ranges from
about 15 to 20 m. Dumping of excavated material onto the seafloor is not expected to build a berm that is
equal in height to the excavation depth; information presented in the EIS, Section IIA.2.d, indicates for a 10m excavation depth, there will be a berm that is about 8.5-m high. (The height of the berm is a function of the
size of the material being excavated. Manmade islands constructed in the Beaufort Sea by dumping gravel onto
the seafloor have sides with a vertical to horizontal slope of about 1:3; if sand is used in the construction of the
islands, the slope is about 1:5. The construction of these islands illustrates that material dumped onto the
seafloor will spread out and the finer material spreads over greater distance causing a decrease in the potential
height of the berm.)
Furthermore, all OCS mineral development and production activities shall be conducted in accordance with a
mining plan submitted by the lessee and approved by the Director of MMS (30 CFR 282.24). The mining plan
shall include: (1) maps of the lease showing water depths, the outline of the mineral deposit(s) to be mined and
the area(s) to be mined each year; (2) a description of any potential conflicts with other uses and users of the
area; (3) a description of measures to be taken to avoid, minimize, or otherwise mitigate hazards to navigation;
and (4) a detailed description of procedures to be taken to assure that the seafloor is left free of obstructions
and structures that present a hazard to other users of the OCS such as navigation or commercial fishing.
These plans would be sent to the State and appropriate Federal agencies, including NOAA and USCG, for
review. If changes in the bathymetry of a mining area are a potential threat to navigation or other users, ways
to minimize or mitigate the threat(s) can be proposed and the mining plan modified.
Response NOAA-3

See Response NOAA-2.
Response NOAA-4

Before mining can occur, the lessee is required to submit for approval by the Director of MMS a mining plan
(30 CFR 282.24). This plan shall include (1) a description of equipment to be used in mining, processing, and
transporting the ore; (2) the method of tailings disposal; and (3) the volume of ocean bottom expected to be
disturbed each year. As noted in Response NOAA-2, these plans are sent to State and appropriate Federal
agencies for review. With site-specific plans available, specific concerns about the mining activities can be noted
and alternatives suggested; if technological alternatives are feasible, the plans ~an be modilied.
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Response NOAA-5
The "trench area" alluded to in this section is described in as much detail as we have available. It is defmed
basically as the area within (deeper than) the 30-m isobath. It tends to run parallel to and south of the Seward
Peninsula coast, with another section running south of Sledge Island. This area has been suggested as possibly
being of high importance to red king crabs due to the high concentrations of crabs found near or within it.
Response NOAA-6
In a NOAA letter dated January 13, 1989, a similar comment was made as follows:
11
Cobble substrate is important to Red King Crab. The loss of this bottom type seems to be the
result of the assumed discharges from the dredge of a heterogeneous mixture of tailings into
areas previously excavated (page 11-6). Such a technique need not be used. It is technically
feasible to arrange for a dual discharge: the fme material can be dumped immediately behind
the dredge while the coarse material is discharged well astern on top of the earlier-discharged
fines. The MMS might consider such a stipulation."

The MMS appreciates this information but believes that even a stipulation as suggested would not alleviate all
the problems associated with the dredging of cobble substrates. Although cobbles would presumably not end
up buried, they would still be displaced, could end up inverted (killing attached organisms), and, as noted in
studies of Bima dredge results, be removed from the rather hard pavement where they originally occur and, thus,
become unstable. Such instability would affect the successful recolonization and growth of organisms on the
boulders.
Response NOAA-7
See Responses NOAA-4 and NOAA-6.
Response NOAA-8

This concern is addressed in Response NOAA-5.
Response NOAA-9
The paragraph has been revised.
Resnonse NOAA-10
The text has been corrected.
Response NOAA-11
The text has been changed to refer to fall storms.
Response NOAA-12
The text and bottomline effect have been revised. The bottomline was revised from MINOR to MODERATE.
Response NOAA-13
The text has been changed to

addr~ss

this concern.

Response NOAA-14
The citations have been corrected.

V- 8

Response NOAA-15
The MMS report referenced in the comment, Geological Report for the Norton Basin Planning Area, Bering
Sea, Alaska, is one of a series of reports prepared for oil and gas lease sales in the Alaska OCS Region. The
information contained in this report does provide a comprehensive overview of the geology of the region, but
such information is not necessary for the preparation of an EIS in which the emphasis is on analyzing the effects
of a proposed action. The references used to prepare the marine geology, climate and meteorology, physical
oceanography, and air- and water-quality descriptions in Section IliA of the EIS are considered to be
appropriate for this lease sale; some of the references used to prepare these descriptions are the same ones used
in the report noted in the comment.
The bathymetry shown in Figure m-1 of the EIS is appropriate for describing the general bathymetry in and
adjacent to the sale area.
Response NOAA-16
As noted in Response NOAA-2, the lessee is required to submit a mining plan for review and approval before
mining can begin on a lease. The mining plan shall include a detailed description of measures to be taken to
monitor the impacts of the mining activities on the environment in accordance with 30 CFR 282.28:

(c)(1) The lessee shall monitor activities in a manner that develops the data
and information necessary to enable the Director to assess the impacts of
exploration, testing, mining, and processing activities on the environment on
and off the lease; develop and evaluate methods for mitigating adverse
environmental effect; validate assessments made in previous environmental
evaluations, and ensure compliance with lease and other requirements for the
protection of the environment.
(2) Monitoring of environmental effects shall include determination of the
spatial and temporal environmental changes induced by the exploration,
testing, development, and production, and processing activities on the flora and
fauna of the sea surface, the water column, and/or the seafloor.
Comments regarding the adequacy of any proposed monitoring program should be made during the time when
the mining plan is being reviewed. Monitoring program(s) can be modified to address specific concerns raised
during the review process.
Response NOAA-17
As noted in 30 CFR 281.7, the Secretary of the Interior shall make data and information available to the public
in accordance with the requirements and subject to the limitations of the OCSLA, the Freedom of Information
Act, and the implementing regulations 30 CFR Parts 280 and 282 and 43 CFR Part 2.

Response NOAA-18
The OCSLA provides a clear legal basis of promulgation of regulations to govern OCS mining. Sections 5 and
8(k) of the OCSLA, in combination with 19 other sections of the OCSLA, whiCh are applicable in whole or in
part to minerals other than oil, gas, and sulphur, clearly and specifically grant authority and responsibility to the
Secretary of the Interior to prescribe terms and conditions appropriate to the regulation of OCS mining, including
prelease prospecting, leasing, and postlease operations. We believe the appropriate course of action is to tailor
the implementing regulations in the best fashion available under law to meet the requirements of the OCS mining
program under the OCSLA.
The Department of the Interior has fmal rules for the leasing and operations of minerals other than oil, gas, and
sulphur on the OCS (Federal Register 54 FR 2041 and 2057, respectively, January 18, 1989). The proposed OCS
Mining Program Norton Sound Lease Sale and postsale mining activities will be governed by these regulations.
Response NOAA-19
See NOAA-18.
V- 9
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Health &ervioe. ~chnical assistance for this review was
provided by the Environmental Natards and Health Effects
Divis!on, Center for Environmental Health and Injury contr9l,
Centers for Disease control.
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, ·
Oft paqe tv:-D .. l59 ~ar~qraph; (~), the sentence reads "'!'he me$R'
concentratlon of mercury in blood .ls 250 ti!:!es greater than tl\e
mean-mercury concentration in hair •• ~~ a mean blooo-to-hai, ratio
Of 300 is also sometimes o!ted in the literature.u However, in
several other places the document cites data showing the blood
levels in ppb and the hait concentration in ppm. The sentence
should otate the hair concentration is 250 times the blood
concentration and the hair-to-blood ratio is JOO. The ratio as
stated, blood-to-hair, is 0.00333.

Thank you for the opportunity to review and comment on this
document. Please insure that we are included on your mailing
list to receive a copy of the Final EIS, and future EIS's which
may indicate potential public health impact and are developed
under the National Environmental Policy Act (tlEPA).
Sincerely yours,

~(,/. ~~~~~-

~th

W. Holt, M.S.E.H.
Environmental Health Scientist
Center for Environmental Health
and Injury Control

.'

The following specific comments arc not exhaustive but only
indic:.tive of a need to edit the doc~ment carefully before its
fin<ll release.
en the previous DEIS about being ~r"'= if ic

..

on page IV-B-159 paragraph 3, last sentence reads, ''For a level
of 10 ppm in hair (the level set by WHO as the lowest level
producing ~ffacts to developing fetuses), the concentration is
(probably should be in) seafood for consumers of 180 g/day is
0.28 ppm in hair.~ The in hair following 0.28 ppm makes no
sense. The in hair value is 10 ppm, already stated, and the
concentration in seafood is 0.23 ppm. There are several
locations within the document where this "in hair" statement is
inappropriately placed.

The hair study of 200 women of childbearing age showed a low
concentration of methylmercury in most women, average 1 ppm, with
one percent showing greater than 6 ppr.1. · The l-lorld Health
Organization considers 10 to 20 pp~ as a range of mercury
concentration in hair at which there is some risk to prenatal and
nat~l life.
These results show that the women tested did not
have health significant methylmercury in their diets. The
plar~r.~d follow-up study of Nome women of child bearing age known
to c~t high levels of seafood is necessary to protecl prenatal
and n.1tal infants from the possibility of mercury related
problems.
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The Department of Interior's study of Metals in No~on Sound and
human hair provide data to address questions raised by the Center
for Food Safety and Applied Nutrition (FSAN) and Community Health
Services Branch (CHSB) to the preliminary final draft EIS. These
results show that mercury is not present at health significant
concentrations in the waters of Norton Sound. The study found
essentially no difference in dissolved mercury concentration
between up- and down- current samples from an active dredge in
Norton sound. Unfiltered samples, of course, showed the presence
of increased sediment load down-current of the dredge. The study
showed that other trace metals with potential biological concern
did not reach health significant concentrations in the dissolved
samples.

Th~ 17::::1::-:cnt b~·

-~·~·:"'

_;. ..:-.. ·$GUt the form of mart:uftV tJtiAI;J ~istilussed is s-till ~lief.> ~ ·~

":.,~

haVe completed our reVleV of the .Second

• ; :.

.-~,:-·-·~~,~~--~:~}:"7\. :· .

.;}·~:.· ··_{J:~~J .,

.....·
:·- ... ·
~'~C?fi'~~'
~. . ' :~':a_,.4'~
,_· .~, .. -;.. 9&508·4~02.·- .....~ .,,..~ . .
.. . .
- - ... : -· .. •
Daat ·trr; ~Qan:
'.:~ ~-

•·

·} · ·:.: · ·.

cc:
Dr. Mark McClanahan

l

V-10

·

PHS·R

.~

'

.

Response PHS-1
Mercury is primarily methylated in the hair, and this should be understood in any review of the literature. The
form that mercury takes in other tissues varies with the tissue. Whether the mercury is organic or inorganic, the
level represents a body-burden of the metal which can be converted to methylated mercury or the more toxic
form. Thus, any form of mercury is potentially toxic to the organism and the form that the mercury takes varies
and is not always known; therefore, the form is not always mentioned. However, where methylmercury is
intended, the text has been changed.
Response PHS-2
The text has been changed to address this comment.
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United States Department of the Interior

comments on Horton sound Lease Sale Second DBIS
To accompany memo to Tim Bolder, HHS, dtd. July 19, 1990.

BURE.'.U OF MINES
SPOKANE RESEARCH CENTER
EAST 315

SPOKANE,

'Page viii: Under Figure III-10, • •• ~7mm •• • appears to be in err~r]BOM-fa
Do you mean 7cm?

MONTGOMERY .AVENUE
WASHINGTON 99207

Table s-1: Bureau reviewers question whether effects on migratory
birds should be ranked as MAJOR for all cumulative-project
alternatives, or that effects on miqratory marine maiiiJIIals should be
MODERATE for all cumulative-project alternatives. They should be
ranked as MXHOR for all cumulative-project alternatives, the same
as in the proposal (Alternative 1). This apparent overestimate of
potential effects could have a significant neqative impact on
anyone who elects to read only the DEIS executive summary, which
ends with Table s-1 •summary of Effects•.

July 19, 1990
Memorandum
To:

Tim Holder, CT coordinator
Minerals Management Service, Alaska ocs Region

From:

Minir.g Engineer,
Spokane Research Center, Spokane, WA

Subject:

ocs Mining Program Horton sound Lease Sale

The reasons qiven for these effect levels (e.g. the birds winter on IBOM•1
polluted ranges in California, and the marine mammals compete with
the Gulf of Alaska bottom trawl fishery) have nothing to do with
mininq in Norton Sound. To imply, through Table s-1, that the
proposed mining could cause these effects is a distortion.
Although this point is clarified after reading pages IV-B-80-82,
and rv-B-99-102, the average DEIS reader may not read that far to
elucidate the facts. Additional reasoning for this comment will be
discussed in the comment for page IV-B-80, et seq.
__

The Burea.u of Mines' Spokane Research center and Alaska Field
operations center have completed a review of the subject Lease Sale
second Draft Environmental Impact Statement (DEIS).
The Bureau appreciates the consideration given to its comments
submitted on the earlier editions of the DEIS, and notes that many
of them were accepted and incorporated into the subject DEIS.
However, in the opinion of the Bureau, some points remain
unresolved. These points are addressed in detail in the attached
lists of comments.

Page :n -4 . 1 ine 5:
grained •• " •

Page Il:I-3. 12 lines from bottom:
• •• particles •• •.

I hope that these comments are of use to HMS in your preparation of
the Final Environmental Impact Statement. If you would like any
further clarification pertaining to these comments, please call me
at (509),~~\10 •

Page ty-B-16. middle:

.o:i.t Of ~i'• ;"!.J'..#o
~\1\
Resp~t,..~•'l:Y;~·
l;
...:.

•

~ ....... -l'11)..

Rob~t:-.W.

~

X

• •• par-ticles •• " should be] BOM•;I

105 •• " should read " •• 1. 8

X

105

••

n] BOM-4

Page IV-B-80. middle: and IV-B-81. bottom: In light of President
Bush's "No Net Loss of Wetlands" campaign, the MMS writers may want
to reconsider statements regarding loss of wetlands in the lower
48, and projections that losses will continue. If such losses are 1BOM•6
being slowed or stopped, the effect on migratory birds should be
less than MAJOR.

McKibbin, ·P.E.

Minirig;)rig.in~~r .. · ~- ·:

enc.

1. 8

.J

-

f•

.... ·. :· ;· ·: ._,. .-~ :7 ·•

·-~f;i:·. ~

11 • •

should be " •• coarse.:-1 BOM·2

Page IV-B-77. line 16: The sentence beginning "The chemical ••• "~
implies that mercury is still used onboard dredges in the Home BOM-4a
area, which is untrue. This sentence should be _deleted, because
the point is adequately addressed in the following sentence.

··:..,·t)
,~··~-·· ""~
,.,-~·
.,
.....
J'"'~'
, ... ' . 'J/JI ,. ":
;''-t.•'

• •• course-grained •• "

'\-~ ~·::.:: · :.:. _..:· ....

In any event, Bureau reviewers question whether hunting pressure,
habitat loss, and pollution (as they effect •igratory birds) in the
lower 48 should have a bearing on any development in Alaska, or
result in a MAJOR effect rating for this DEIS. The average person
who reads the DEIS will read the executive sUIIIJIIary and the "Summary
of Effects" (Table s-1); they will see the MAJOR effect, and its
neqative connotation, but may not examine the reasoning behind the

c.c.: Paul Gates, OEPR
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rating. The Alaskan mining industry should not be penalized for thu
past (or ongoing) mistakes of California land developers. Bureau
reviewers believe the effect on migratory birds for all cumulativeproject alternatives should be ranked as MINOR, the same as for the
proposal.
Page IV-B-100: Bureau reviewers question whether the rapid increase
in the bottom trawl fishery in the Gulf of Alaska and southern
Bering Sea (as it effects migratory marine mammals) should have a
bearing on proposed mining in Norton sound, or result in a MODERATE IBOM•6
effect rating for this DEIS. The reasons for this are stated in the
comment for page IV-B-80. Bureau reviewers believe the effect on
migratory marine mammals for all cumulative-project alternatives
should be ranked as MINOR, the same as for the prop~sal.
Pages xy-c-2. xv-p-3 and IV-E-4: See earlier comments for page;lBOM·7
IV-B-80 and IV-B-100.
_j
Page IV-I-2. 8 lines from bottom: An important comma is missing] BOM•B
• •• royalties to •• • should read •royalties, to •• •.
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Response BOM-la

Figure ill-10, «']7 mm" is correct.
Response BOM·l

The MMS disagrees with this comment. "Cumulative projects" should not lead the reader to think these effects
are solely from mining on the OCS. "Cumulative projects" means exactly what it says--the cumulative effects
from all projects or activities. To confine the cumulative case to mining would be artificial and would not
accurately reflect effects on organisms that migrate beyond Norton Sound. The footnote has been expanded to
clarify this point.
Response BOM-2

The text has been corrected.
Response BOM-3

The text has been corrected.
Response BOM-4a

The text has been modified in response to this comment.
Response BOM-4

The text has been corrected.
Response BOM-5

The text has been modified in response to the first part of this comment. The loss and degradation of wetlands
over the past 10 years in Canada and the U.S. has resulted in population declines of more than 50 percent for
some migratory waterfowl species occurring in Norton Sound. This loss and degradation of wetlands is expected
to continue. Some of these populations are not expected to recover for several generations, and the declines
could continue due to the further loss of wetlands. This loss and degradation of wetlands represents a MAJOR
effect.regardless of whether the "No Net Loss of Wetlands" campaign is successful (see Sec. IV.B.5) due to the
continuing loss of wetlands in Canada and the degradation of some of the remaining wetlands in the US. The
effect of wetland loss on waterfowl abundance is often delayed by several years and recent wetland losses in the
U.S. and in Canada are expected to result in further reduction in abundance of some waterfowl populations in
the future. Under CEQ regulations, the EIS is required to assess past, present, and future development effects
on migratory species populations regardless of whether the (projects) sources of the effects are mining, oil and
gas, Federal, State, or private sources, and regardless of how severe the total cumulative effect is. The FEIS
states that the contribution of the proposal to cumulative effects is expected to be MINOR.
Response BOM-6

The EIS is required under CEQ regulations to assess past, present, and future development cumulative effects
on migratory marine mammals regardless of whether the projects that cause the effects are from Federal, State,
or privat~ companies, ~rdl~ss of the severity of the total cumulative effect (see Response BOM-5).
Response BOM-7.: . ·

See

Resp~OM-5.

·-·

Response BOM-8

The text has been amended to address this concern.
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lhe secand draftBS IIICQIPOr8tBS many changes fram the ortglnal draft BS. MMS
has 5pCX1ICltJd studies to beUa' c:haractslize ambfent uace metal c;ancentrallons in the
lease safe .-ea. has unc:fertBken human hllllllh studies to d8tamine favela of mercury end
arsenic In lacaJ rasidents. rarnaved sbc whole and ~ blades from the westem parcel
of the safe area to protect prime king crab habftat. and inoorpora!ad the lease saSa
stfpufaUons into the evatuation ofenvfl011111611taf c:ansequences. lhasa Changes represent
slgnH!cant lmpravements in this second draft Bs. The depth and breadth of the analyses
have been il ceased subs2arttlally. Tha ilfolmatioa 1is welk)rgan!Z8d and weU-pasantad.
1he texlu8l ~ ISSion is welkq)ponad by tabular and grsphjcal infcrmatian.

WD-138

Alan Powers
Regfonal Dir8dr:lr
Minerals MaJaagement Service
Alaska ocs Region
948 East 361h AVfnJS
Anchcraga. Alaska 99508-43l2

we are pa1iQJfarly pSeased wfth the change In 1he declSion process. In 1he past.
MMS has CCiTNidtt.ed to lease sale stipuldcns after the final 8S. at the NotfcD of Sa!e
stage. No assurancoo existed, during the ~ d the dtaft and t1na1 BS. lh2ll mitfgstlng
stfpufaUons would acbJaJiy be rncorpomted lrda the tanns of the lease sa!e. The secand
draft BS has fncDrparaled mftfga!lon into theana!ysis oftha envfronmenlaJ consequences.
1his approach wm resolve c:cncems over the potentfaJ for a lease saJe occurfng without
mftlgatian ct with only some of the proposed mftfgasfon induded.

Dear Mr. Powers:
lh8 Envtrcnmental Protectfcn AQenr:f (EPA) has reviewed the second Draft
Envilaunental Impact S!ateia1811t (8S) fat the Alaska OUter Continental Shelf (OCS)
Mlnlng Prognun, Norton Sound Laase Sale prepared by the Minerals Management
Service (MMS). Our review was conducted In accordance with the NarJonal Environmenml
Policy /d. and our i8Sp0iasibil!es undsr Secdon 309 of the Clean Air Ad.

Based on our revieW, we are ra!fng the second draft as E0-1 (EnWcnmentaJ
Objedfcns- Adequate lnlbnnation). Our envfronmen1sJ objedfons are based on the draft
as conclusions 1t1at any of1he teasing alternatives wm resWt rn the mcceedence of federal
water quamy c:rftDrta for lead and coppet' at the edge of the mbdng 2Dn8. The criteria used
for determining the rmfng of a draft EJS are enclosed fer yaur rufar8nce. We are also
enclosing detaiiDd nM8w ccmments that discuss EPA's concams abQut violation of
fadaral water quality afteria and 1t1e se1ec:t1on of a prefened afternadva. This rating and
a surnmatY of our comments wiD be pubDsh8d in the~.B.ilslmllr-

1he EJS c:cnsidets the pamntiaJ and mpeded impacts of the dredge mfnfng of
seaftoar placers of gold-bearing gBcfal deposi!s. Marine dredge mfnJng In Nortcn Sound
involves 1he excavation, dJscharge and recSePosftfon of large volumes of sollds from and
ID the seaftoor (up to 24,000 rrf/da:f per dredge). the suspension of turbfd plumes or
seditnems generally rich in c:a
ltlatia IS of some trace matals, and 1he dfschatge of
large YOiumes of process water (up to 58.000.000 rrf /da:f per dredge).

"*

1he lease saJo area Is splill'nto two separate parcels locmed betwa8n 5 and 22
kilometers offshore in NortDn Sound, Alaska. ll1a western group of lease bSocks consisls
of 19 whole or par1lal blcc:ks (83,458 acres) localed soU1h of Nome and genera!ly adJacent
tc a number of nearshora lease blocks, fn stata waletS, ammtfy mined by WestGolcL
The eastern group of lease blocks ccnsists of 15 whole and partial blocks (83,593 aa'8S)
located southeast of Safety Sound.

We apprDdatB the opportunily 1D nM8w thfs second draft BS. We look forward
to continued partfcfpalfcn In 1he CcordlnaUcn Team. If you have 81rf questfcns about our
review comments, please contact SaiJy Brough In the Environmental Review Secdon at
(206) 442~12 or (FTS) ~12.

MMS has ccnsidered five aftEJmadves in this S8Qlnd ,draft BS of the proposed lease

Sincerely,

sale:
(1)
(2)
(3)

(4)
(5)

:#~4~~-

AJtemallve 1: (Proposed Action)- Offer fer lease 34 whole and partial blacks
(appi'O)Cfmat8Jy147,051 acres) southofNomeandsoutheaSt
of Safely Sound.
AJternative 2: No saJa.
Alterna!Ne 3: Delay tfl8 saia fer a period of 3 yeaJS.
.Aftemalfva 4: (Easlan DefetraJ) - Offer fer lease 19 whole or partlaJ blocks
(about 83,458 aaes) located south of Nome.
Aftemadva 5! (Western DefemiJ)- Offer for~ 15 whole and paztfaJ blocks
(about 63,593 acres) loca!ed southeast of Safely ~

Endosures
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National PoUutant Discharge EDmlnatfon System (NPDES) Permit

Tbe EPA rewl111 Ills f4811ttfled enwtra-ntal IIIPicts tlllt sllowld be notded In order
ta fU111 P"!UCC ella IDYf,_t. Corf"tCtfve •asures •1 NI;Uire Chaflgll
tile

ta
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EPA rssued tha first NPDES permit for dredge m!nfng In stmB wa2Bf'9 in Nonon
Sound in October 1985. The permittenn was three years, hDYtltMH', EPA admfnis1rattvely
extended the 8)Qsting NPOES permit to cover the 1989 and 1990 operating 688SDR!L
lnformaZfon abcut tho exfstfng envfronm8m and the effecl& of dredge mining avai!able at
the time the permit was issued has since been augmented. Orfg!n8Jiy, tha BtMA was
classified as a~ faQ!ity. l1lis clasSfication was changed to a -map" facil'lly In Aprl
1989. Major fadiZifes zn dosely 1racked fer compQanc:e. Since 1985, a much mere
comptehensfv8 data base has been doveloped through the EIS process and the NPDES

t.-u.

ED-!nYII"'IddlffUI 'liiJec:CfiiM

T1le !P• reYfew 1111 tdenctftld sfljlltrlant

e~~wf-ul

ICIO&cts ~at shollll! 111

awatdtd 111 ol"'9r eo pro11fdt adtquau protection tar tt11 anwtnnaet~t. Cort"tCtiYe
~~~:asura ar req~atre satlstlnttal cllan;n to the prefernd altc:n~atht or consfcentton
of SOlie otblr proJICC alternatht (tnchldtng tbCI no-&c:cton alumatttt or a ""'
altamatiYe).

EPA tnUflds

ta 100n wtth the 1Hd

lgtQC1

to 1'11111ct these lapacu.

permit rro~ag process.

ED-EnY1rot.dta111 Unsatfsfacto'7
lbe EPA rrrtow Ills ldt"'ttfled ldfti'SCI etlwff"'ll"'t8U1 l11111cts that art of sufffc:fcat
cgpftvde ttllt ~ ,,.. unut1sfectll'7 fl'o8 tile standpoint of lllllllfc 11111tt1 or welfll'l
or ..nra-ul qu~lfcy. f:PA l1ttnds ta 1111rt wtu the lud a;tnC)' to reduce tllase
IOIIIC:ta. lf ttiCI potential 111111UifiiCtGf'1 f.CU IN not COrt"tCted It tile fln~1 EIS
suva. tilts propoul wf11 111 ~ded far ~1 to tile Cf:Q.
Adeguacr o#

EPA is in the process of ccmplaling a pem1lt relssuance for 1ha Blma acdvftfes in
state watas. EPA went out for public notice on June 5. 1990 with a draft permit. 1lle
comment period was extended from July 5, 1990 to .August 20, 1990. currantfy, we are
stfD recsMng a:xnments on the proposed NPOES pannit ccnditicns and envtrorunentaJ
monitoring lnc:fuded in the draft pennft. A Public Hearing rs scheduled fer AuguSt 16. 1990
in Nome. Alaska. A final permit will net be issued until EPA has considered aD comments
ruceJvad on tha draft pennlt.

~lie tiiOICC Stl~t

Cat19017 t-lodeqgatt
!PA btltavn the draft !IS adaquataiJ Sits fortll tile IIIYfi"'IIUIIIIUI flspact(l) of tfle
prefe~ altematho and thOII of ttu1 alten~athtS rusonatllr naf1all1e
the prajtc:c
or ad1111. IICI furtlltr anal)'Sfs of diu co11tctfon Is IIICetllrJ', but tilt rrtfewer •1
svg;ut till addition of clar1f)"'ng lallgut!il or info,..tfoll.

ta

1ha draft NPOES permit is significantly different from tha original permit issued in
1985. The mafOI' changes being considared in the draft permit Include:
a larger mbdng zcne fer suspended solids,
more stringent effluent 6mHs,

Caat91"'7 Z--Insufflctent Infan~~tfOtl

The dratt !IS dots n<Jt c:antlfa 111Hfclent tnronaatfon for EPA to fllttr 111111
II!Yfrolllll!ntal Ieneta tlllt should bt awotdtd tn order
fu11J 11ratect till aowt~.
or tilt IU'A l'ftf...er has tdentffltd liN NasonablJ' uafbblt altarnathll that an wltllfn
ttlt soec:ti"'IJJ of altc:rnathtl 11111JU4 tn the draft us. which could reduce tilt
tnwfi"'J1\IItllt&1 fiiDicts of the actfon. The fdentffftd acldftfona1 fnfol'llltton, data.
anel)'ltlo or dfiCUssfon should be fncluded 111 ths ffna1 ElS. •

ta

increased samp!lng frequency,
depth lfndtadons fn shallow water. and
expanded environrr1enta! monitcrfng requlranents.
lhe changes being proposed In the draft permit will generate the addltfonal
lnfcrmatJon 1hal wm be used to make declslons In the future about the operation and
conditions under which dredging can be conducted In an environmentally Improved
manner. Based on tho proposed effluent Jrmits in the draft permit. EPA be6eves that
federal marine water qualfty afteria for the seven trace m8181s evaJuated in the second 1EPA- 1
draft E1S are nat expected tD be vfclatsd at 1ha edge of the 100 meter rnhcfng zcne. This
condusion is based In part on the analysis of dllutlon whfch takes Into ccnslderadon the
relationship of the variaticn of dltutfon to wamr depth. the voWm8 ot soGds
precessed/discharged, and the eftluent tsow (dlscharge rate). Burney HiD can be
n il"'t:RdM a1 (FTS) 399-40121D dlsaJss the dtaft permit ancS the basis fer our c:onc:fusions.:.

Category 3-·lnadequatt
EPA deliS nat llatlewe tlllt the draft £15 lllequattl)' IIIISSII potentially sfgntffc:ant

tnwfraManta1 IQP~c:t.s of till "tto11, or the EPA rewt..,.r has ldent1fted IIN 0 rusolllb1)'
arana:.h altemathta that are autsfde of tilt tiiiCt~ of atternathts &1111JU4 fn till
draft ElS, whtcll should be an~lrzed fn al"der to ~duca C!ll pottlltfa117 lf!lllfftc:.allt
envfrallllfltel lapacts. EPA t~elttwtl tllat the fdenttfttd addlcfallll tnl'onaatl011 0 dat1 0
lllti)'SIIo or dfscussfonl IN Of SciCli I •snttudt tiiiC tiiQ sllould llawt full 511t1l1C
rt'lfiW at 1 inft stage. EPA dOU nat lla1ftYit tllat the draft EtS Is adiqv~CI for tile
puroosos of tilt KtPA and/or Section 309 ,..,,..,. and tiiUs sllould bt fol"'l&ll.J reriiCIII 111d
.:~-ta avaftable ror Pllllllfc COGr.l~t 111 a SIIPIII-IItal or rtnled dratt EIS. 011 t111 basts
of till DOttnctal sfcp~ttfc:ant lapacu fnYOhad, tilts proposal cuu1d be a c:.a11dtdatl for
referral to tho ':[Q.
•
• Fra1 !P\ ~al 164Q Polfcy en4
t111 Enwfro-t

ran.,.,

Pract~ru

for the lleYflll of Ftdarat Acttcns

(ap~cttng

1he sva!uation of wmer quaflly offBds In the sac:and draft EJS is based on l'lmlted
data gathered by MMS c:crdractDrs durfng 1889. For the 1989 opera2fng ~
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WestGold was operating under the terms of the existing N~OES permit. The sampling
and labCiratoty analyses conducted by the MMS contradDrs represent a sta1e-of-the-art
effort and EPA has confldenca In 1ha data gmhered. EPA has no additfonaf fnfonnatfon
to refute the analysis and condusicns for water quality presented rn the second draft as.

Altematlya 2 - No Sale

AlternatiVe 2, No

sase,

ls the aJtema2lve of least Impact to the environment.

However, the analyses c::onducted to date do not suggest that there are widespread and
long-tenn impacls as~ coiated with a~ and tempemd developm:ant of offshore
placers In the proposed 1radS. Funher stUdy may, however, Indicate that thJs altemativa
Is the most apprcpriat8 choice. As we disa assed earlier, the reissued permJt will generate

The EJS conclusion that water quality criteria could be potentiaUy exceeded beyond
the 100 meter mbdng zona for trace matals is the basis fer our envfronmentaJ objections.
Since we are In the process of c::ompleting a re1ssuance of the NPOES permit. we
confident that the Bfftuent limits and other permit condJtfons In our draft NPOES permit will,
In the future, reduce the trace metal alllcentrafk)ns to acceptable levels at the edge af ths
mbdng zone. The reissued permit wiD also provide important informatfon about the
opeta1fng cond!Ucns tMt must be main1ained in order 1D meet criteria at the edge of the
mbdng zone.

are

the lnfonnalfon we will need for further evaluation.

EPA's Preferred AJtematfW
EPA bmJaws that the appropriate leasing action in the development of these
otrsho1'6 placer deposlls Is a comb!nal:lon ¢ a!tsmatlves 3 and 4. Our prefarrad ~a
would defer teaslng adlvity In the eastern dofemd area and lm:crporata minor
modificalions to the group of blocks offered h 1ha wasmm lease area.

Salac:Uon of a Preferred AJtemative:
A!tgmatlw 1 • proggsod Action

Based on our review of 1he second draft EIS and our regulation of the operation
of dredging operations in 1he nearshore waters adjacent to Nome. we bel1eve 1hat the~
area off cA Safety Sound should be wl!htteld from leasing and development dua1D the EPA-3
potential impacts of dredging and supporting actlvftfas on WBierfawl and seabirds. The
blocks In the eastem defetraf area. based on llmftad geologic and geoc:hem!caJ data, have
had Umited exposure 1D -uta primary mechanism fer 1ransportJng pardaJiate gold to the
ocs-. 1he eastem deferral area appears to haw lass resotJrC8 potl!ntfaJ than tha western
portion of the lease sa!e area.

Based on our experience with the operation and discharges of the WestGold.BIMA
dredge mining vessel in the waters off of Nome, cur malar concern is with the timing and
Intensity of mining actJvity In the lease sale area. Since the private sector is driven by
profit motfws and market Incentives, these factors would dictate both the 1fmfng and
intensity of placer development. EPA believes that the proposed aclfcn, Albmatlve 1,
essentfally places the decisions on the timing and intensity of development in the hands
of the mhlng Industry.

.mMA

WA'IER DIVISION

With regard to 1he western port1cn of the lease sale area. we suggest that block
Nos. 600, 501, 602, 644, 645 and 689 shou5d be withdrawn from the lease offering due
to the impottance of these bloc:ks as red king crab habftat and fer fisherfes. We
acknowledge that MMS has already removed six whole and panfal blcx::ks from the
western area to pto18ct prima red Icing aab habftal The sbc previously deletad blocks
COl ltaiJ led 68"- of 1he crab hatl1lat 1t1at was in the original westem sale area. The current
western safe area has aab habitat. The second draft EIS acknowledges that deferring EPA-4
leasing rn the eastern portion of the sale area wiD 1a<e1y intensify e1fecls on red ldng aab.
lherefore, the six additional b1ocks IIsiBd abovB shou!d ba deleted rn order to protect c:tab
habitat. The twelve whole and par1lal blocks c::ouJd be offered for Ieese in the fi.IUe if,
based on environmental monitoring, it can be shown that mining can ba cmducted
wi1hout jeopard12fng crab habftat and popu!a!lon levels.

During the prepara1fon of the NPDES pennit for the dredge minJng of WestGok:fs

In the nearshore leases adjacent 1D Nome, we have dlsa ISSed the possible
development of the dredge minilg fndustry at dlfferent gold prices with the current
applicant. While &JtematB fuUJres are both uncertain and complicated, it is dear that at
some gold prices cffshcr8 m!nfng ls not prcfitabta and at other prices ft Is very prcfftBhle.
The level of e1l'crt and the number and type of dredge mining opera2fons is, rn large part.

detennined by the price of go!d.. WeslGcfd may increase the number of its dredge m!nfng
open!tions on Its present leases in tha future, partfcularty if the ccmpany ilnds that
remotely operared underwater vehicles with bucket wheel dredges are suftable and
profitable. This same potential emts for the proposed lease sale.

At the •rfght price• (of gold), Norton Sound could be mined by many more than the
two dredges evaJuated in the high case scenario and staffed by 100s of full tfme and
seasonal employees. A higher level of activity than was presented in the second draft
EIS Is possible and. given the behavior of the gold market aver the pa5t 15 years. even
probable. This constitutes a development scenario erttlrely beyond the scope of the I EPA-2
present draft EJS. The recent smts ~ of offshore prospectiJ 1Q permits in state
wazer.s fnaeases our concern about the level of actMty flat c::ould ocx:ur fn the future.
Both the nazureJ and cultural envitcnment of Alaska's Ncirfbn Sound and Its communJUes
could suffer from the "boom and busr of another gold rush.

Based on our concem about future development cfthe dredge mirUng Industry. wa
also reconunend that c::onsidetation be given to delayfng the lease saJa in the remaining
portion d the western lease sale area (block Nos. 552, 553. 554, 555, 596, !BT, 598, S,
641. 642. 843. f!m and 688) fer three yams. Combining the poten1tal fer' substantially
larger scales of dredge mfnfng activities in Norton Sound~ 1M unc:erta!ntfss associated EPA-4a
with potentfaJ Impacts to marine life, waterfowl and marina birds, and sodo-culturaJ
systems, it Is probable that the levels of environmental Impact exceed the estimates of the
draft EIS. A delay wcuJd allow fur1het study of the individual and c:umuJadve effects of a
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larger ntunber of dredges (operatfng
on water quamy, marine lifa and the
sodoeconomfc lntegrily and stabiDty of the locaf communities.
Stipulations

~

The aJtematives to offer blocks of Norton Sound for lease include four stipulations
and four requirenants for 1ha provision of information tD lessees (ITL).
The stipu2tlons fndude;
(1) an env&OJuliCI"l125 survey and monitoring program,
(2) prchibitfon of 1he use of meraJry and Clher tolcic chernics1s In onboard
processing

(3) a rnercury-1n-hum SJMJ'f and monitoring program. and

(4) pn:Aactb1 of arc::haeologica

resoun:::es.

m.s Include:
(1) bird and marine marnmaJ prtltedlcn.
{2) arctic peregrine falcon protection and study,
(3) c::onsfderatfon af subsistence hunting and fishing aclivities, and

The

(4) notfce at ccaslaJ zane management provisions.

llte stfpulatfons and

m.s are both reasonable and comprehensive.

EPA fuSiy

supports 1ha four stfpulations and feu' m.s. They wiD pravfde opportunities to lessen the
potential advelse effects.

l'<*ntlallmpacts to Watmfowl and Seabirds:
The assessment of potential impads tD warerfawl and seabirds considtn potentiaJ
oil spUls and mstafs contamlnallcn/bfoaccumulatio (esp. mercury) and certain notse.
disturbance and ti.Jltidfty effecls. llle minor effec:ls dalermi1asfon fails to disUngufsh th&
difference In 1he level of impact on the blocks near Safely Sound (esp. Nos. 533, 534, m,
578 and 621) versus lhosa lease blocks furthsr aiJeld (esp. 1ha westem group of lease
blocks). It seems 1hat 1he potential effects en walerfcwt n seablrds In 1ha lease blocks
near Safety Lagoon and Bluff may well be rnoderal8 avvr1ma and that1hls, In conjunclfan
wfth the uncertafnty that there are profitable placer ~ In this 8IU8, argues fer
defenfng the leasing of the eastern group of bfcdcs as ln Altemalfve 4.

EPA·6

Potentiil ·rmpaCiS 10 Local Communllfes:

thfsu

The assess nent of pctentiallmpads to local cammunities suggests that
assessment may ba lnc:cmpfete. For fnslance, on page 1-12 the draft as states that local
residents are assumed -uJ c:omprlse 60% of the mining wartcrarce.• while on page D-ZJ the
estfmatB 1s thai •«)% cl U1e direct OCS mining jobs wiD go to area I'8Sidenls.•

•
EPA 6

1he second draft EJS alSo notes 1hat the probable papuJa2icn fl a aas as altencfing~
the mining of these leases "Wouud ba less than 5 percent cAlha total populalfon of Name.•
tt does net consider 1he consequences cl a dispropottionate increase of young and EPA·7
middle-aged man In the ccmmunlly. 1lla secand draft 8S should specify whelher the
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c:haradartra2fo of •area residents" desafbes people who haVe ived fn the Nome area for~
a year or mora or who havo grown up there and wiD remain there after 1ha dredge miners
may leave. Bolh of1hese ccnsiderattons aru significant, and supportAitemativa 31n order
to aiJaw further~ of the impacts to locaJ communf2les.

Response EPA·l

This concern has bee~ discussed with the EPA (USEPA, 1990d) and has been addressed in Section IV.B.2. The
NPDES permit cited by EPA is now final (USEPA, 1990a).
Response EPA-2:
The EIS assumes that a one-dredge operation similar to the BIMA would be the most likely scenario in Federal
waters. The information used to assess the potential gold resources in the sale area and other factors considered
in making this assumption are discussed in Section ll.A.2.b of the EIS. The MMS is not able to predict future
gold prices and there is no additional information that would warrant revision of our resource estimate,
production rates, or expected production period.
Response EPA-3:
The DEIS recognizes that the Eastern Deferral, Alternative IV could reduce the chances of adverse effects on
seabirds and waterfowl, but assumes Stipulation No.1 (monitoring program) to be in place under Alternative
I and would provide adequate protection to Safety Sound habitats and birds; thus, the effect of both alternatives
I and IV would be essentially the same.
Response EPA-4
The rationale for the suggestion that blocks No. 600, 601, 602, 644, 645, and 689 be deleted due to their
importance for red king crab habitat and for fiSheries is not clear. The blocks listed are north or directly west,
and two are even further west of the previously deleted blocks. If the trench that runs essentially parallel to the
coast south of Nome is prime red king crab habitat, then the blocks suggested for deletion encompass only a
portion of that habitat. The overall distribution of red king crab in Norton Sound is quite broad, and, although
high densities of crab have been noted near the sale area, the linkage between trench habitat and high densities
of crabs is still a working hypothesis. An examination of crab densities from a number of studies indicates
some repeatedly high density crab areas south and west of the sale area (more specifically, south and west of
blocks 641 and 642). These areas more predictably have higher densities of crab than areas within the sale area.
Given the broad distributions of red king ~ab and the patterns of high density just described, we do not feel it
is warranted at this time to delete additional blocks from the sale area. The monitoring program should be able
to demonstrate if there is a linkage between trench habitat and high densities of crab, as well as allowing
determination of substrate type in relation to crab density, etc. The Director of MMS is responsible for the
regulation of activities conducted under a lease and for assuring that lease operations are conducted in a manner
that protects the environment--this can include requiring the lessee to modify any plan when it is determined that
any activity proposed in the plan would probably cause serious harm or damage to the environment (CPR 282.11
through 15 and 282.25). For example, mining might not be allowed near the trench or in cobble habitat.
Monitoring, with dredging modification, would allow more accurate and informed mitigation than, at this point,
deleting the remaining trench habitat that occurs within the sale area.
'
Response EPA-4a:
The additional studies accomplished while the Bima was operating in .State waters have provided us adequate
information to extrapolate to larger scale dredge mining activities. A 3-year delay in the sale process is not
likely to substantially change our present knowledge of individual and cumulative effects of a larger number of
dredges, especially in view of the cancellation of the 1991 season for the Bima. However, if in the future, the
dredge mining industry plans for multiple dredge activities in the Norton Sound area, the effects of each
application will be analyzed individually and cumulatively as required by the NEPA process.
Response EPA-5:
See Response EPA-3.
Response EPA-6:
The statement on page 1-12 that "local residents are assumed to comprise 60 percent of the mining work force"
is incorrect. It should read 40 percent. The text has been corrected.
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Response EPA-7

Even if the total increase in population generated by the proposal were young and middle-aged men who came
from outside the Nome area, the effects on the economy, sociocUltural systems, and recreation and tourism would
still be MINOR, as concluded in the second DEIS. The effect on land use and coastal management programs
is expected to be MODERATE, as concluded in the second DEIS. The characteristics of young and middleaged men who come from outside the Nome area are different than those of the "average" Nome household but
not sufficiently different to generate other than MINOR effects. Nome has a heterogeneous population, a
notable part of which is middle-aged men from outside Nome. A portion of Nome society is static but another
significant segment is transient with households of diverse age composition, ethnic makeup, culture, values, and
household size immigrating to and emigrating from Nome. Even if the total increase in population generated
by the proposal were young and middle-aged men who came from outside the Nome area, assimilation of this
group would be similar to what would occur without the proposal.
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mercury that may accumulate in humans in the region; and the
possible effect of dredging on benthic habitat, particularly of
red king crab. Following a series of studies and workshops
designed to address these and other uncertainties, the Minerals
Management Service issued the second DEIS which incorporates
comments received on the first DEIS and the results of the most
recent studies.

30 J'uly 1990
Mr. Alan D. Powers
Regional Director, Alaska Region
Minerals Management Service
949 East 36th-Avenue
Anchorage, Alaska 99508-4302
Dear Mr. Powers:

~:·

.... '

~:·:·-=~-:-q. -'L~K.\

The second DEIS indicates that the proposal (Alternative I)
offers 34 whole and partial blocks (approximately 59,510 hectares
or 147,050 acres) for leasing in Norton Sound. It describes and
assesses the resource potential and possible environmental
consequences of four alternative actions including a "no lease"
alternative. Beneficiation of the ore would be based on gravity
concentration techniques; benefication with mercury is not
anticipated or proposed. The possible effects of the proposed
action on five species of non-endangered marine mammal (Pacific
walrus, spotted, bearded, and ringed seals and beluga whale) and
one endangered cetacean (the gray whale) are assessed. Five
stipulations and four information to lessees (ITLs) are included
in the proposed action as mitigating measures and to inform
lessees about special concerns and legal requirements in and near
the lease area.

OC:

"'-·· · '· · • ~ .. ··~:r:!'ll Service
A. ;;;:::;•. ;;, AU5i<.\

By letter of 15 June 1990, the Deputy Director of the
Minerals Management Service requested comments from the Marine
Mammal Commission on the second Draft Environmental Impact
Statement for the proposed 1991 Outer Continental Shelf Mining
Program Lease Sale in Norton Sound, Alaska. The Commission, in
consultation with its Committee of Scientific Advisors on Marine
Mammals, has reviewed the document and offers the following
comments and recommendations on its assessment of the possible
effects of the proposed action on marine mammals and their
habitats in and near the proposed lease sale area.
Background

The DEIS concludes that the effects of the base-case
scenario (Alternative I) on non-endangered marine mammals would
be MINOR (i.g., "a specific group of individuals of a population
in a localized area and/or over a short time period, one
generation or less, is affected: the regional population is not
affected"), and that the effects on the endangered gray whale
would also be MINOR (i.g., "a specific group of individuals of a
population in a localized area is affected over a short time
period; less than one breeding cycle").

In November 1988 the Minerals Management Service issued a
DEIS describing ehe resource potential and possible environmental
consequences of leasing up to 72,148 hectares (40 blocks) of
submerged lands in Norton Sound from 5 to 22 kilometers offshore
of Nome, Alaska, for mineral exploration and development. The
DEIS noted limitations on the types of minerals that might be
economically developed and anticipated that only placer deposits
~f gold would be recovered.
The base-case-scenario estimated
that 530,000 troy ounces of gold might be recovered from a single
dredge and processing operation in the proposed lease sale area
at an average rate of 40,000 ounces per year for at least 20
years. The DEIS noted that the State of Alaska currently had 8
offshore leases to mine placer gold deposits and 57 pending
offshore permit applications in State waters adjacent to the
proposed lease sale area. The Marine Mammal Commission provided
comments on the DEIS's assessment of the possible adverse effects
of the proposed action on marine mammals by letter of 13 January
1989 (enclosed).

General Comments
In preparation for the lease sale, the Minerals Management
Service initiated consultations with the National Marine
Fisheries Service pursuant to section 7 of the Endangered Species
Act. The National Marine Fisheries Service concurred with the
Biological Assessment prepared by the Minerals Management service
which found that the proposed action was not "likely to adversely
affect" any endangered whales, and specifically for the gray
whale it endorsed the Minerals Management Service's conclusion
that "[W]ith the consideration and incorporation of the plan for
monitoring avoidance behavior in the lease tracts west of 166
degrees West Longitude, the proposed actio~ is not likely to
adversely affect the endangered gray whale population." Since
the assessment was written, however, the proposed sale area was MMC-1
reduced and now all potential lease blocks are east of 166
degrees West Longitude. We are uncertain if the consultations
considered the possible secondary effects due to trace-metal

l

Comments provided by State, Federal, and local government
agencies and the general public deemed thJ information in the
first DEIS inadequate, particularly with regard to its assessment
of the effect of the proposed action on: the level of mercury
that might find its way into in the water column; the possible
bioaccmulation of mercury in the marine food chain; levels of
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contamination of gray whale prey as a result of the proposed
action.

4
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of discharged dredge tailings directly to the sea floor in the
area previously disturbed by the dredge to minimize the spreading
of fine sediments and dissolved minerals which may affect
invertebrates, fish, and marine mammals. As noted below, the
DEIS suggests that from 15.5~ to Jlt of the lease area
(approximately 22,792 to 45,584 acres) may receive fallout of
disturbed sediments from the dredging operation. In view of the
MMC?6
impact this may have on benthic invertebrate, fish and marine
mammal populations, the Commission again recommends adoption of
measures to minimize the spreading of fine sediments including
the downshunting of discharged dredge tailings directly to the
sea floor.

In addition, since the DEIS was prepared, Steller sea lions
have been listed on an emergency basis as threatened under the
Endangered Species Act because of a continuing decline throughout
their range. The DEIS does not indicate whether consultations
with the National Marine Fisheries Service have been undertaken
to determine whether the proposed action may adversely affect
this species. If the Minerals Management Service has not already MMC-2
done so, the Marine Mammal Commission recommends that
consultations be re-initiated to determine whether the proposed
mining activity may adversely affect Steller sea lions or gray
whale food resources and that the results of these consultations
be included in the FEIS.

In Section IV-B-6-b (page IV-B-86), the DEIS notes that the
effects of the proposed action on communities of beluga whale,
seal, and walrus prey species may be extensive, and recovery "is
likely to be slow and take several years." on page IV-B-32, the
DEIS indicates that "(R)ecovery of the community, m~aning a
return to its previous species composition and relative abundance MMC-6
of species: may not occur, or may take many years." It concludes
on page IV-B-!15, however, that the impacts from the base .case
scenario of development on non-endangered marine mammals (1·~·•
walrus, spotted seal, ringed seal, bearded seal, and beluga
whale) would be MINOR. The Marine Mammal Commission recommends
that the FEIS be expanded to more completely evaluate: (1) the
numbers of marine mammals that could be affected; (2) the
proportions of the potentially affected species or populations
that could be affected; (3) the extent to which these populations
are already being affected by other human activities not
MMC-7
associated with the proposed action; (4) how individuals of
various species might be affected by the proposed activities; (5)
what habitats essential to their welfare and maintenance (~.g.,
feeding and breeding areas) could be affected; and (6) what
measures would be taken to avoid or mitigate these potential
impacts.

The DEIS notes on pages III-18 and III-19 that the Nome,
Alaska area has a history of placer mining that utilized toxic
mercury and that naturally occurring levels of mercur1 in the
area are relatively high compared to other areas. Dredging will
disturb sediments that contain toxic mercury and facilitate its
entry into marine food chains of which marine mammals are a part.
Humans who consume contaminated fish, shellfish, or marine
mammals also may be poisoned. Therefore, the Marine Mammal
MMC-3
commission again recommends, as it did in its 13 January 1989
comments on the first DEIS, that the Minerals Management Service
take such steps as necessary to obtain reliable baseline
information on mercury levels and monitor levels of mercury in
human populations and key components of marine food chains that
could be affected by the proposed action.
In this regard, we note that the Alaska Department ~f Fish
and Game collects tissue samples from marine mammals killed by
hunters in locations throughout the State and that the Minerals
Management Service is supporting the National oceanic and
Atmospheric Administration's tissue bank program which includes
samples from animals taken in subsistence hunts. Tissues from
these sources could be analyzed to obtain baseline levels of
trace-metals and other contaminants for comparison with tissues
from animals taken in the Norton Sound area.

MMC-4

Specific comments
AREA AFFEC1EQ
Section II-A-2. Page II-12. middle paragraph: This paragraph
describes simulations of the movement of discharged sediment
material in state waters using a model developed by the Army
corps of Engineers. The model indicates "that for a typical
dredge course of 130 x 240m (7.7 acres) ••• approximately 135
acres of the sea floor could be covered by 1 em or more of solids
settling out of the turbidity plume and th~ area covered by more
than 10 em would be about 12 acres outside of the dredge course."
The total area proposed to be leased is 147,050 acres (page II1) and total areas to be dredged in the base and high cases
(Table II-1) are 1,300 to 2,600 acres respectively. According to
the model, the ratio of area affected-to-dredge course area (135

The DEIS describes (pp. II-9 to II-14) the physical
characteristics of the dredged material that would be disturbed
during the mining operation, and notes that the sediments "would
be discharged through a pipe whose outlet may be located near the
sea floor or near the sea surface; the location and configuration
of the pipeline-discharge system would be ~djusted to minimize
water-column turbidity." It also notes that the magnitude of resuspension of sediments would be dependent upon the magnitude and
duration of currents and wave forces. In its January 1989
comments 011 the first DEIS, the Commission recommended the
adoption of an additional stipulation requiring the downshunting
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acres/7.7 acres a 17.5) suggests that the total area likely to be
affected by siltation of 1 em or more would be 22,792 to 45,584
acres or 15.5' to 31.0' of the entire lease area. This sediment]
would then be expected to move over an even larger area due to
currents and wave action. The DEIS should be revised to indicate AfAIC
that, the benthic area likely to be affected by the proposed
•8
action will be siqnificantly greater than "1.5-1.8 times ••• the
excavated area" as noted on page IV-B-31 and "2-4t of the sale
area" noted on page IV-B-86.
Section IV-B-2-a. Page IV-b-9. Paragraph 2 Csubmerged discharge>:
This paragraph states that modeling of the discharqe of dredge
material in State waters indicates that turbidity would be
reduced "if the discharge were deeper (g.g., 18-meters) rather
than shallower (~.g., 10-meters)." The DEIS notes, however, that
the applicability of this model to the marine environment off
Nome is questionable because the high clay and silt content of
the sedi~ents at most locations may counteract the benefits of a I AIAIC-B
deeper d~scharge. In view of the potential area that could be
affected b~ discharged material, the Commission recommends that
Minerals Management service undertake studies to verify that
bottom discharge would not be beneficial and, as appropriate,
require that industry adopt techniques and procedures to minimize
the dispersion of waste dredge material on the sea floor.
BENTHIC CQMMUNITIES AFFECIED
Sestion III-B-1. Page III-23. Benthic Communities; The DEIS
notes that 76 species of mollusks contribute 5.1 t of the
invertebrate biomass in Norton Basin. On page III-26, the DEIS
notes that Mva truncata is a major walrus prey species which is
abundant in the proposed lease sale area. On page III-33, it
indicates that 11 the presence of distinct walrus-feeding
excavations on the sea floor within the proposed sale area
~
indicates that this area may be important feeding habitat for
some walruses." In view of this information, the DEIS should be
revised to indicate that the proposed action will likely have a
AIJfC·10
direct effect on walrus prey and subsequently a possible indirect
effect on walrus found in the lease sale area.
Sestion IV-B-3-a. Pages IV-B-31 to IV-B-32. Effect of Offshore-Mining on Habitat Alteration: This Section states that: the area
to be excavated over the life of the lease sale will be 1,300
acres; the area affected would be 1.5 to 1.8 times the area
excavated due to the discharge and outfall of suspended
sediments; these activities would result in the deaths of
organisms by dredging and by disposal of ~edge material; this
AIMC-11
alteration of the substrate has important lmplications for
recovery of benthic communities; and recovery to previous species
composition and relative abundance may not occur or may take many
years. It concludes on page IV-B-32 and IV-B-33 that "the
potential exists for extremely wide-ranging and significant
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effects to the benthos that would far exceed the actual dredged
area."
Because benthic invertebrate and fish communities within the
lease sale area could potentially be impacted by the proposed
action for "many years" and because these communities include
walrus and gray whale prey, it seems unlikely that the proposed
action would have only MINOR effects on benthic communities (pagJ
IV-B-36) and NEGLIGIBLE effects on marine mammals that depend
upon on these species (page IV-B-86). As noted above, the DEIS
should be revised to indicate the extent to which marine mammals
and their primary prey species would be affected by the proposed
action.
EXPLOBATION
Section II-A-2-c. Page II-5. Exploration Activities for the Base
This Section indicates that approximately 12,400 line km
of seismic surveys during 135 days over the three year
exploration period will be required to delineate potential gold
placers and an additional 630 line km per year of seismic surveJ
will be required during the mining/production phase. It also
indicates that approximately 17,280 sediment cores would be
required to locate and define potential mining areas. The DEIS &rlWC-12
does not, but should, evaluate the possible adverse impacts of
these exploration activities on marine mammals and their primary
prey species.
~

NOISE AHD QISTUBBAHCE

Section IV-B-6. Pages rv-B-82 to IV-B-86. Effect on Nonendangered Marine Mammals: This Section states that: "noise and
movement of aircraft and support vessels associated with mining
operations could temporarily displace some marine mammals":
"[L]ow-flying aircraft are known to panic hauled out seals and
walruses ••• "; "[U]nderwater noise may interfere with or mask
reception of marine mammal communication or echolocation signals,
or it may interfere with reception of other environmental sounds
used by marine mammals for navigation": and "[F]requent andjor
intense noise that causes a flight or avoidance response in
marine mammals theoretically could permanently displace animals
from important habitat areas." The Section also notes that
project specific noise and disturbance effects (including seismic
surveys, vessel and dredge noise) are expected to be present
during a 3-year exploration period and over the 14-year
production period and that the effects of this noise are not well
understood (~.g., in the case of the proposed activity, the level
of sound transmitted from a large gold dredge is unknown and
could influence some beluga whale behavior).
The DEIS does not, but should, note that, in addition to

l
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acute changes in behavior such as flight and interference with
communication or echolocation, noise associated with industrial
activity may attract mari.ne mammals to the activity and make them
more vulnerable to poisoning and cause general annoyance and
stress related changes in physiology, survival, and reproduction.
Disruption of vital activities in the short-term and possible
abandonment of important feeding, breeding or other important
areas over the long-term resulting from exposure to noise could
potentially affect the stability of some populations. Therefore,
the proposed mining action should be accompanied by programs to
monitor the distribution, abundance, and vital rates of marine
mammals that could poten~ially be affected by noise from
exploration, development, and related activities.

and/or the habitats of which they are a part in time to take
steps to mitigate possible impacts of the proposed action on
marine mammals and other living marine resources. In this
regard, Figure III-18 should be expanded to indicate the
distribution, feeding areas, and migration routes of all marine
mammal species that are found within the lease sale area.
MONITORING
Section II-F-2. Pages· II-32 to II-41. HMS Mitigating Measures
That are Part of the Proposed Action and Alternatives; This
Section states that Stipulations No. 1 and No. 3, which require
the lessees to conduct Environmental surveys and Monitoring
Programs, have been adopted as part of the proposed action to
"reduce or eliminate potential adverse effects identified in
Section IV-8. 11

HARINE MAMMAL SPECIES ADbBESSED
Section III-B-4. Page III-32. Non-endangered Marine Mammals:
This section presents information on species of marine mammals
other than·endangered whales common to the Norton Sound area
(1·~·• walrus, ringed seal, bearded seal, spotted seal, and·
beluga whale) and briefly describes their biology and life
history relevant to potential effects of offshore mining
activities in the proposed lease sale area. It states that other
species such as polar bear, ribbon seal, minke and killer whales
and harbor porpoise occur in such low numbers that they are not
discussed in the DEIS. The commission notes, as it did in its
comments on the first DEIS, that to be able to judge the likely
significance of the pose:.ble direct and indirect effects of the
proposed action on marinn mammals, it is necessary to know, at
least in general terms, ':he number of animals of all species that
could be affected, what proportion this is of the potentially
affected species or populations, and the extent to which affected
populations are already being affected by other human activities
not associated with the proposed action, as well as how
individuals of various species might be affected by the proposed
activities.
To judge the possible significance of indirect, food chain
effects, it is also necessary, among other things, to know or to
make informed judgements as to: when, where, and how many animals
may feed in or near the proposed lease sale area in typical and
atypical yearsr what species of fish, invertebrates, ~. are
eaten-by-the-various marine-mammal species1 how the availability
(distribution, abundance, behavior and productivity) of importan
food species might be affected by dredging, fuel spills, ~.;
and how the marine mammal species in question might respond to
and be affected by changes in food availability. The Commission
therefore recommends that the Minerals Management Service consult
with the National Marine Fisheries Service, the u.s. Fish and
Wildlife Service, and the Alaska Department of Fish and ~ame to
ensure that baseline information and planned monitoring programs
are adequate to detect any changes in marine mammal populations

J

The Commission believes that monitoring programs are
essential to verify predicted effects, detect any unforseen
effects associated with the proposed action, and provide an
informed basis for instituting mitigating measures in a timely
manner. Ensuring that monitoring studies are well designed and
initiated durinq the exploration phase is particularly important-,
for making informed management decisions should development occur!
after the exploration phase. In this regard, the FEIS should
provide sufficient information or explain how decisions will be
made to evaluate whether these programs will meet their stated
objectives. Also, if mining is authorized, the Marine Mammal
Commission recommends that the Minerals Management Service, in
consultation with the National Marine Fisheries Service and the
U.s. Fish and Wildlife Service, establish an outside board of
marine mammal and other appropriate experts to review and provide
comments on the lessees' proposed Environmental surveys and
Monitoring Programs to insure they are adequate to achieve their
goals.

~~c- 14

~~C-16

CtJHULATIVE EFFECTS
Section IV-B-6-d. Pages ry-B-97 to ty-B-98. Oyerall cumulative
Effect; The DEIS concludes on page IV-B-98 that the overall
cumulative effects from (1) potential bioaccumulation of mercury
in marine mammals and their habitats, (2) disruption of "S\" of
the benthic-habitat in Nortonsound, (3) cumulative noise
disturbance from "several hundred or more helicopter flights and
support-vessel trips per year" for 20 years, and (4) potential
oil spill effects from future ocs oil and gas activities and
potential fuel spills from Norton Sound mining operations "are
all likely to have short-term (less than one generation) MINOR
effects on some seals, walruses, and beluga whales that
seasonally occur in Norton Sound." As noted above, the
information in the DEIS is not adequate to assess the validity of
these conclusions. Therefore, the Commission recommends that the
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FEIS be expanded to indicate, among other things: (1) the numbers
of marine mammals that could be affected; (2) the proportions of
the potentially affected species or populations that could be
affected; (3) the extent to which these populations are already
being affected by other human activities not associated with the
proposed action; (4) how individuals of various species might be
affected indirectly as well as directly by the proposed
activities; (5) what habitats essential to their welfare and
maintenance (g.g., feeding and breeding areas) could be affected;
and (6) what measures would be taken to avoid or mitigate these
potential effects.

whales occurs as a result of vessel and air traffic associated
with commercial fishing in Bristol Bay and in Norton Sound"; the
amount of commercial fishing activity has increased greatly in
the northern Bering Sea and Norton Sound, and migratory marine
mammals are exposed to an increasing amount of vessels and air
traffic associated with expanding commercial fishing operations";
and "longer displacement (several days to a few months) of some
portions of migratory marine mammal populations is probably
occurring in areas of intense commercial fishing activity."

Page IV-B-99. Cumulative Effects of Oil and Gas Exploration and
Development in the Bering. Chukchi. and Beaufort Seas: The
second paragraph on this page states that offshore oil and gas
exploration and development activities in the Bering, Chukchi,
and Beaufort Seas "are likely to increase in the near future" and
"are likely to have some short-term (less than one generation)
MINOR effects on the distribution of migratory seals, walruses,
and beluga·whales during the drilling seasons." Further, this
paragraph states that "biological effects of such contact are
expected to be sublethal for seals, walruses, and beluga whales,,
although some very young seals and walruses contaminated by the
oil could die from physioloqical stress or from abandonment by
the adult females." The DEIS does not, but should, provide
MMC•18
information to support these statements. Similarly, the
statement at the top of page IV-B-97 that this "low level of air
and vessel traffic and other exploration activity has had a
minimal effect on marine mammals in Norton Sound" is not, but
should be, supported.
On a related point, the FEIS should note that the National
Fish and Wildlife Foundation and the u.s. Fish and Wildlife
Service sponsored a "Sea Otter Symposium" in Anchorage, Alaska
from 17 to 19 April 1990 to consolidate information on the impact
of the 1989 Exxon Va~ oil spill in Prince William Sound,
Alaska on sea otters and that papers presented at this symposium MMC·19
described acute gastro-intestinal, respira~ory, and other
problems observed in sea otters associated with the oil spill
which may be useful in predicting and evaluating the potential
effects of spilled petroleum on other marine mammals.
Pages IV-B-99 to IV-B-100. cumulative Effects of Commercial
Fishing; This Section states that the potential effects of
commercial fishing activities on marine mammals could include
direct mortality due to entanglement in gear and/or shooting,·
competition for prey species, and displacement of marine mammals
due to disturbance. It notes, among other•things, that:
entrapment in bottom trawls is likely contributing to the
mortality of seals and sea lions in the Bering Sea and Gulf of
Alaska; "there is no question that temporary displacement
(minutes to hours to 2-3 days) of seals, walruses, and beluga

J

The DEIS does not, but should, note that the absence of
female seals and sea lions from rookeries during the breeding
season can jeopardize the survival of young and that the repeated
d.lsplacement of animals from haulout sites can result in: the
MMC·20
decline of the populations from abandonment of preferred sites;
overcrowding at remaining sites; stress; disease; and over
exploitation and increased competition for local food resources.
Physical C?nsiderations
Section III-A-6-c. Page III-13. Polynyas: The fifth paragraph on
this page describes polynyas or large open water areas which
occur off the leeward side of east-west-oriented coasts and
persist during the winter months and notes that parts of the
lease sale area lie within areas where polynyas form. Polynyas
are important open water feeding, breeding, and migration areas
where some marine mammals concentrate in large numbers during the
winter. While marine mammals are concentrated in these areas
they may be more vulnerable to disturbance from the activities
associated with the proposed action. For example, a fuel spill
MMc- 21
within a polynya may affect many more animals (~.g., beluga
whales or walruses) than if it occurred in open water. The DEIS
does not, but should, indicate how the proposed action might
affect these polynyas and the marine mammals that use them.
SUBSISTENCE USE
Section III-C-3-b. Pages XII-45 to III-48. Subsistence Resources
Haryested: This section notes that seals and walrus are critical
sources of meat, oil, and hides for the people of the Nome area
and that from 20-25' of the native households hunt these marine
mammals in the spring and summer. It describes the hunt and the]
uses of the marine mammals taken, noting that the average number
of walrus taken from 1980 to 1984 was 554 and in 1985 was 256.
Similar data on the number of seals taken are not provided. As
noted above, the FEIS should provide additional information on
MMC·22
the current status of the marine mammal populations affected by
subsistence hunting and the numbers of animals taken for
subsistence purposes.
Page III-48. Bear; The DEIS notes in the second full paragraph
on the page that Polar bears are harvested by some residents of
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the Nome area. The DEIS does not, but should, provide
information on the seasonal abundance, distribution, population
size, and number of polar bears taken in and near the lease sale
area.

lrlrC-23

Summary and Conclusions
In summary, the DEIS provides an assessment of the ways that
marine mammals possibly could be affected by the proposed mining
program in Norton Sound. It does not, however, provide a
thorough and adequate assessment of all the species and
populations of marine mammals that could be affected, and the
degree to which they could be affected, if mining exploration
development are allowed to proceed as proposed. Among other
things, the FEIS should be expanded to support the contention
MMC-24
that insignificant numbers of polar bear, harbor seal, North
Pacific fur seal, minke whale, killer whale, and harbor porpoise
occur in or near the lease sale area. In view of the recent
emergency ~isting of the Steller sea lion as threatened under th
Endangered Species Act, the Minerals Management Service should
re-initiate section 7 consultations with the National Marine
Fisheries Service to determine whether the proposed action would MMC-26
jeopardize this species or adversely affect habitat critical to
its survival.

*
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I hope that these comments, recommendations and suggestions
are helpful. If you or your staff have questions about any of
them, please let me know.
Sincerely,

R~~h.D.
S~i~i~;~~~Director
Enclosure
cc:

The Commission notes, as it did in its comments on the first
DEIS, that to be able to judge the likely significance of the
possible direct and indirect effects of the proposed action on
marine mammals, it is necessary to know, at least in general
terms: (1) the number of animals, by species, that could be
affected; (2) the proportion this is of the potentially affected
species or populations; (3) the extent to which affected
populations are already being affected by other human activities
not associated with the proposed action; and (4) how individuals
of various species might be affected by the proposed activities.
To judge the possible slgnificance of indirect, food chain
effects, it is also necessary, among other things, to know or to
make informed judgements as to: (a) when, where, and how many
animals may feed in or near the proposed lease sale area in
typical and atypical years; (b) what species of fish,
invertebrates, ~. are eaten by the various marine mammal
species; (c) how the availability tdistribution, abundance,
behavior and productivity) of important food species might be
affected by dredging, fuel spills, ~.;and (d) how the marine
mammal species in question might respond to and be affected by
changes in food availability.
,
The Commission notes, as it did in its previous comments, ]
that obtaining all of the information necessary to make these
assessments could be prohibitively costly and indef~nitely delay
decisions on the proposed action. The commission therefore
recommends that, if the proposed mining is authorized, the

Minerals Management Service consult the National Marine Fisheriej
Service, the u.s. Fish and Wildlife service, and the Alaska
Department of Fish and Game, and based upon these consultations,
cooperatively develop and implement monitoring programs to verify AIAIC-26s
the predicted effects and detect any possible unforseen effects
of the proposed action on marine mammals in time to initiate
meaningful mitigation measures.

Director, Minerals Management Service
Department of the Interior
Washington, D.C.
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MARINE MAMMAL COMMISSION

/R? rn: ©rn:o IYlrn:IDJ

1825 EYE STREET, N.W.
WASHINGTON, DC 20006

)J\N 1 7 198~
REGIC?.AL DIRf:CTOR, IILASICA 0CS
Minerals r.~,•:aqem; r;f Service
ANCHOR/,GE, ALASKA

13 January 1989
Mr. Alan D. Powers
Regional Director
Alaska ocs Region
u.s. Department of Interior, MMS
949 E. 36th Avenue
Anchorage, AK 99508-4302
Dear Mr. Powers:
The Marine Mammal Commission, in consultation with its
Committee of Scientific Advisors on Marine Mammals, has reviewed
the Draft Environmental Impact Statement (DEIS) on the Alaska
outer continental Shelf Mining Program Horton Sound Lease Sale,
and offers the following comments and recommendations concerning
the assessment and mitigation of the possible adverse effects of
the proposed action on marine mammals.

and non endangered marine mammals in the lease sale area.
However, it does not provide a complete evaluation of information
on the statue of all marine mammal species likely to be found in
or near the propoee4 lea•• sale area. For example, the OBIS notes
that five species of non endangered marine mammal• (walrus,
spotted seal, bearded seal, ringed seal, and beluga whale) and one
endangered marine mammal (grai whale) could possibly be affected
by the proposed action. As d scussed below, the DEIS needs to be
expanded to consider the likely effects of the proposed action on
other non endangered and endangered marine mammals in the lease
sale area.
Although mining activities have been undertaken by the State
of Alaska in state waters, activities of the type and scale
envisioned in the DBIS have not bean conducted previously in the
Alaska ocs region or in Federal watere and, as a result, the DEIS
identifies a number of potential mitigation measures which would
help ensure that possible impacts on marine ....ala and other
marine resources are detected and avoided. Such measures include
four Potential Stipulations and six Potential Information to
Lessees. These measures would help reduce potential impacts
on marine mammals and the Comaission recoaaends that they be
incorporated with the modifications discussed below as part of the
Proposed Action and other leasing Alternatives. In addition, the
commission recommends that the service consider adopting an
additional Stipulation to require the downshunting of discharged
mine waste materials directly to the seabed in the area previously
disturbed by the dredge to protect surface waters in the lease
sale area from fine sediment and dissolved metals which may affect
fish, marine mammals, and other living marine resources.
Because of uncertainties associated with the mining
technology to be used, the operating characteriatics of the
technology (e.g., the volume of and pollutant levels of mining
waste disharqes), and the total resource potential of the proposed
lease sale area, it is particularly important to ensure that
baseline information and monitoring prograae as would be initiated
when mining operations begin, provide an adequate basis for
detecting possible unforeseen impacts and for verifying
assessments of predicted levels of expected impacts. The
commission, therefore, recommends that stipulation No. 1-concerning the development and implementation of a management
related monitoring and studies program to aeasures trace metal
concentrations in the water and sedimentsJ bioaccumulation of
trace metals in selected organisms such as king crab, fish, and
marine mammalsJ turbidity and sedimentation' pre- and postmining
contours1
rate
of recolonization
of benthic
communities--be
adopted asand
part
of the
proposed action.
Also, the
Commission
recommends that, if it has not already done so, the Minerals
Management service consult with the National Marine Fisheries
service and the Fish and Wildlife Service to ensure that baseline
information and planned monitorinq programs are adequate to detect
any changes in time to take steps to ~itigate possible impacts on
marine mammals and other living marine resources. In this regard,

General comments
The DEIS describes and provides an assessment of the resource
potential and the possible environmental consequences of a
proposal to lease up to 72,148 hectares (40 blocks) of submerged
lands in Norton Sound from 5 to 22 kilometers offshore Home,
Alaska, for mineral exploration and development. The DEIS also
describes and assesses the resource potential and possible
environmental consequences of five alternative actions including a
no lease alternative. The DEIS estimates that the remote location
of the proposed sale area would limit the types of minerals that
might be recovered economically and that only placer deposits of
gold (a mean case estimate of 530,000 troy ounces) might be
recovered in the proposed lease-sale area. The DEIS notes that
the state of Alaska currently has 8 offshore leases to mine placer
gold deposits and 57 pending offshore permit applications in·State
waters adjacent to the proposed sale area.
The DEIS provides a reasonably thorough review and analysis
of available information regarding possible impacts from fuel
spills, acoustic disturbances, dredging, and other activities
associated with the proposed action that could affect endangered
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we note that, between 1976 and 1981, the Alaska Department of Fish
and Game collected more than 400 tissue samples from marine
mammals killed by hunters in locations throughout the state and
that tissues could be analyzed to provide baseline levels of trace
metals and other contaminants.

grade of deposits and the relative uncertainty concerning possible
strategies to be used to explore, assess, mine, and process
possible placer gold deposits in the proposed sale area, the
assumption that mining activities will be similar to those
currently undertaken in State waters may not be accurate or
appropriate. This uncertainty should be noted in the FEIS.

J

Also, the Minerals Management Service's Regional
Environmental Studies Program, which addresses specific research
and monitoring needs for Outer continental Shelf activities, has
provided, and should continue to provide, information essential
for predicting, detecting and mitigating potential environmental
impacts. The Commission, therefore, recommends that the DEIS be
expanded to identify and describe the types of monitoring programs
that will be undertaken by the Alaska Regional Studies Program as
well as by the lessee during the post-lease sale period to ensure
detection and mitigation of possible unforeseen effects.

AfAfC-31

Specific Comments
Page I-2 (Background of the Proposed Action): The third
paragraph In this section notes that •Industry Interest in OCS
mining has been focused on eight heavy metal placers, strategic
minerals, sand and gravel, and phosphorite.• It also notes that
gold is being mined in state waters near Nome, Alaska. While the
proposed action provides for leasing of submerged lands for
exploration and development of all "minerals• except oil, gas, and
sulphur, the DEIS only considers likely environmental effects of
possible gold mining activities. Unless there is virtually no
possibility of exploring for or developing other •inerals in the
Norton sound area, the possible effecte of other mining activities
should be considered-in tho Pinal Environmental Impact Statement.
Alternatively, the FBIS should indicate that a supploaontal EIS
would bo done before exploration or developaent of ainerals other
than gold would be authorized.
Page I-ll (Alternatives Suggested During the &coping
Process): The first paragraPh of this section discusses a
suggestion to defer several areas fro• the lease sale. The last
sentence notes that two deferral alternatives·are analyzed in the
DEIS-and-refers the reader to Figures I-2 and I-3-(alsoFigures
II-6 and II-7). The two figures appear to be reversed.
Page II-2 (Resource Estimates and Basic Assumptions): The
third paragraph of ibis section indicates It Is assumed that
exploration and development activities would take place during the
ice-free months (approximately from June through November), mining
would be conducted by vessels that mechanically excavate and
proceas sediments, and the operational period would range from 120
to 150 days. The next paragraph notes, however, that the mining
system chosen will depend on the volume and grade of the ore
reserves, as well as a number of other factors. Also, on pages
II-11 through II-15, additional processing scenarios are
discussed. Given the uncertainty of the volume of gold in and
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Page II-4 (Exploration Activities for the Mean Case): The
DEIS describes the possible environmental effects from development
activities but does not discuss the possible effects from
exploration activities as identified in this section. For
example, the DEIS notes that approximately 12,400 line kilometers
of seismic surveys and approximately 17,280 sediment cores would
be required to delineate mining areas but does not describe
the possible adverse impacts of these activities on marine
mammals, their food resources, or the habitat of which they are a
part.

AfAfC-36

Pages II-8 through II-11 (Tailings Disposal): Although
the proposed mining activities probably would not be influenced by
sea-ice, since mining would occur during ice-free periods, mining
activities could increase the amount of suspended particles in the
water column and affect the formation, development and possibly
the extent of seasonal sea-ice, which in turn could indirectly
affect marine mammals by altering their habitat. The DEIS does
not but probably should describe the possible effects of increased
sedimentation on ice formation as a result of tai~ings disposal.
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Page II-15 (Scenario Options): The DEIS describes the
various techniques available for recovering gold, including the
use of mercury to beneficiate placer gold. As described in more
detail below, the possibility of a mercury spill or slow
bioaccumulation of mercury in marine mammals, fish and other
species could have serious effects on those species and on humans
who consume them. Therefore, as noted above, the commission
recommends that the Servlce adopt Stipulation No. 2 on the
Prohibition of Use of Mercury or Other Toxic Substances in
Processing as part of the Proposed Action and other leasing
Alternatives.
Page II-26 (PUalose of Stipulation No. 3): stipulation No. 3
would prohibit the d scharge of mercury Into the marine
environment. One of the reasons given for this Stipulation is
that "two out of the last three dredging vessels that have
operated in Norton Sound since 1969 have been lost." This,
therefore, appears to be an important stipulation which should be
adopted. This is an important point since fuel as well as mercury
spills could occur.
'

5

responsibilities, a definition of "harass" should
second paragraph. The following wording could be
"harass" include• any activity, either accidental
that disturbs or affects the behavior of a marine

'
be added to the
usedz "The term
or intentional,
mammal."

Endangered whales as well as other marine mammals may be
affected by aircraft and vessels. Therefore, the words "and
migrating or feeding whales" should be added to the last sentence
of the first complete paragraph on page II-31 ending with "marine
mammal haulout areas and breeding areas."
Also, the words "non
endangered" should be inserted between the words "and" and
"marine" in the first sentence of the next paragraph of this
section on page II-31.
Page III-13 (Polynyas): Polynyas are important open water
feeding, breeding, and migration areas for some marine mammals.
The DEIS notes that relatively large, recurring polynyas form
south of st. Lawrence Island, along the south coast of the seward
Peninsula between Cape Prince of Wales and Cape Home, and in the
northeastern part of Horton Sound. The DEIS does not, but
should, indicate how the proposed action might affect these
polynyas and the marine mammals that rely on them.

l
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Pa es III-33 throu h III-35 Honendan ered Marine Mammals)t
The f rat sentence of th s sect on notes that the descr pt on of
non endangered marine mammals " ••• (1) emphasizes species of marine
mammals other than endangered whales common to the Horton Sound
area and (2) briefly describes their biologies and life histories
relevant to potential effects of offshore mining activities in the
proposed sale area." With respect to the first item, the DEIS
should list all marine mammals likely to be found in or near the
proposed lease sale area, as well as specify the species of
special concern (common species). In this regard, Figure III-18
IAfAfC-39
should be expanded to include graphic representations of the
distribution, feeding areas, and movements of all marine mammal
species found in or near the proposed lease sale area. In
addition, the FEIS should provide data or documentation supporting
the contention that insignificant numbers of polar bear, ringed
seal, minke whale, killer whale and harbor porpoise occur in or
near this lease sale area. Also, the plural "biologies" is not
commonly used and should be replaced by the singular "biology".
In general, this section (pages III-33 through III-35) needs
to be expanded to provide a more complete description of the
natural history, demography, essential habitats, and diets of
marine mammal species and populations that possibly could be
affected by the proposed action. To be able to judge the likely
significance of the possible direct and indirect effects of the
proposed action on marine mammals, it is necessary to know, at
least in general terms, the number of animals that could be
affected and what proportion this is of the potentially affected
species or populations, and the extent to which affected
populations are already being affected by other human activities
not associated with the proposed action, as well as how individual

animals of various species might be affected by fuel spills,
disturbance, tailing• diepoaal, etc. To judge the possible
significance of indirect, food chain effects, it also is
necessary, among other things, to know or to make informed
judgments as to& when, where, and how many animals may feed in or
near the proposed lease sale area in typical and atypical yearsr
what species of fish, invertebrate•, etc. are eaten by the various
marine mammal speciesr how the availability (distribution,
abundance, behavior and productivity) of important food species
might be affected by dredging, fuel spills, etc.r and how the
marine mammal species in question might respond to and be affected
by changes in food availability. With respect to the last point,
for example, it is possible that decreases in food availability in
one area could cause animals, such as beluga whales, to move to
adjacent already occupied areas, increasing the number of animals
feeding in those areas, and causing increased competition for
food, depletion of food resources, and mortality or malnutririon
of more animals than may have been affected directly by the
impacting agent.
The last sentence of the second paragraph in this section on
page III-33 should be moved to the end of the first paragraph
since it refers to the distribution of marine mammals in the area
as presented in Figure III-18 not the protection afforded marine
mammals under the Marine Mammal Protection Act as described in the
previous sentences. Also, with regard to Figure III-18, because
the proposed mining activity would take place during "ice-free"
periods (approximately from June through November), thereby
encompassing a longer period than "summer•, the figure should be
modified to include the distribution and movements of marine
mammals during the entire period of activity, from June through
November.
Page III-49 (Bear): The DEIS notes that polar bears as well
as brown bears are hunted by a few Native residents but does not
provide information on the polar bear population in or near the
proposed lease sale area or an assessment of the possible effects
of the proposed action on polar bears.
Page IV-A-3 and Pages IV-B-12 through IV-B-13: The fourth
paragraph on page IV-A-3 notes that:
"[t)he current offshore-mining operation uses no
beneficiation chemicals and yet appears to be exceeding EPA
National Pollutant Discharge Elimination System (NPDES)
limitations for two trace metals (mercury and nickel) and
turbidity in the water column."
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Pages IV-B-12 through IV-B-13 also note that "levels of
mercury in tissues of marine mammals in Horton Sound are above the
level of 1.1 ppm of freshweight considered presumptive evidence of
an environmental mercury problem." Given these statements and
other evidence presented in the DEIS (page IV-B-16), there is
cause for concern that additional dredging in the area, especially
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if beneficiation chemicals (mercury) are used, might have adverse
effects on marine mammal prey apecies, marine mammala, and humans
that conaume either fiah or marine mammals in larv• quantitiea, if
the activities were to increase significantly the levels of
mercury in the marine environment. Therefore, if the proposed
]
activity is authorized, the Commission recommends that the Service ..MCdevelop and implement a program to determine and monitor the
'"
43
amount of mercury in selected key marine mammals (e.g., walrus and
bearded seals) and prey species (e.g., saffron cod).
Page IV-B-23 (cumulative Effects)a The statement on page IVB-17 that "ambient regional water quality alreadi averages 0.6 ppb
mercury, 24-fold greater than the chronic EPA cr terion, and gold
dredging is estimated to increase mercury concentrations in the
effluent an average of 0.06 ppb mercury•--appears contrary to the
statement on page IV-B-23 that "(t]he proposed action would add
little to an already existing situation." consequently, the
conclusion that the cumulative effect of the proposed action on
regional water quality would be "moderate" does not appear to be
justified.
Pages IV-B-24 throuqh IV-B-27 (Effect on Marine Plants and
Invertebrates): The DEIS states that "the potential exists for
extremely wide-ranging and significant effects to the benthos that
would far exceed the actual dredged area" and that "dredging would
result in major alteration of the habitat and death of many or
most of the associated benthic habitats." The DEIS concludes that
the "effect of habitat alteration on marine plants and
invertebrates is most likely to be moderate.• Because the longterm effects of these changes on the marine food chain and
ecosystem(&) in and near the proposed sale area are unknown, the
justification for this conclusion is not self-evident.
Pages IV-B-59 (Effect on Honendanqered Marine Mammals): As
discussed above, the DEIS should Indicate the possible effects of
the proposed action on all non endangered marina mammals that
could be affected by the proposed lease sale.
The last sentence of the first paragraph indicates that the
analysis assumes that a biological monitoring program would not be
-c-onducted to -detect and determine the possltile effects of -the
proposed action on non endangered marine mammals. As noted above,
the development and implementation of a monitoring program,
including one or more marine mammal "indicator" species, appears
necessary to detect and determine the significance of the direct
and indirect effects of the proposed action on marine mammals and
the ecosystem(&) of which they are a part and should be
incorporated as part of the proposed action.
Page IV-B-60 (Effects of Noise and Disturbance): The
opening sentence of this section does not, but should, mention the
possible effects of disturbance resul~ing from seismic surveys.

MMC-
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Page IV-B-60 (Airborne Noise): Because helicopters will be
used extensively, the phrase •, especially helicopters," should be
inserted between the words "aircraft• and •and high-epeed" in the
first sentence. The remaining discussion requires further
expansion to describe more completely all poaaible effects of
aircraft traffic on marine mammals. For example, the effect of
aircraft traffic on marine mammals can depend among other things
on the time of day and year and the reproductive status of the
'
animals. Also, aircraft traffic in the vicinity of walruses and
sea lions with calves may cause them to flee into the water
potentially resulting in injury or abandonment of calves. '
Paqe IV-B-60 (Waterborne Noise): The conclusion in the last
paragraPh of this section that harbor seale and beluga whales "can
tolerate fairly high levels of noise and industrial activity• is
based on the assumption that noise levels from commercial
fisheries and industrial activity are comparable. Because this
hypothesis has not been verified, the long-tara effects of
noise disturbance on marine mammals should be one of the things
considered in a monitoring program.
Pa e IV-B-63 Site-s ecific Dred in· Effects): This
paragrap notes that walruses are opportun at c feeders and
capable of feeding in other areas if their food supply is depleted
in one area. on page IV-B-25, the OBIS states that dredging
activities could have potentially significant effects on benthic
organisms (e.g., bivalve molluscs), the primary prey of walruses,
thereby having the effect of forcing walruses to move to other
possibly leas desirable feeding areas. These statements appea~
contradictory. FUrther, if walruses are forced to move to
alternative feeding areaa and theaa areas have lesa food or haulout&, the food ia less accessible, or the area is already occupied
by walruaes, the effecta could be substantial.
Pa e IV-B-63 Effect of Trace Metals)a Although the
statement n the f rat paragraph that [ ligh levels of mercury
and cadmium in arctic marine mammals and n their food sources are
believed to be of natural geologic origin rather than a result of
industrial pollution• appears true for most areas in the Arctic, ·
the OBIS states elsewhere (page IV-B-12) that the high level of
mercury in the Horton Sound area is a result of both natural and
human-related activities. Conaequently, this discusaion should be
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revis~d according~y~--

Pa e IV-B-70 Effects of Offahore Kinin )a The third
paraqrap
n th s sect on evaluates the posa ble effects of 360 to
450 helicopter flights per mining season on marine mammals in the
proposed lease sale area. As noted above, a parallel may not be
appropriately drawn between the effects of noise from commercial
fiahing activities and noise from induatrial activities.
Similarly, there could be a threahold effect of noiae on behavior.
Therefore, aa noted above, determining the long-term cumulative
effects of noiae on population dynamics and behavior of marine
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mammals in the proposed lease sale area should be part of a
monitoring proqraa.
Page IV-B-72 (Effect of ocs Oil and Gas Activitiea)s The
second sentence states that "exploration activity has had a
minimal effect on marine mammals in Norton Sound," but provides no
data or analyses to support the statement. As a related aatter,
because the long-term indirect and direct effects of oil and gas
activities have not been evaluated or assessed coapletely to
conclude that •ocs oil and gas exploration has had a neqligible
effect on nonendangered marine mammals,• the word •oil-spill"
should indicate between the words •negligible• and "effect•.
FUrther, the fact that there have been no spills to data does not
necessarily mean that future exploration and development will not
result in spills such that the oil spill effects of future
exploration would be "negligible•.

J
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approx!Jiately one year to dateadne vbether the ruourcas vera fit
for conauaption and, therefore, concludu that this would have a
major effect on the sUbsistence harve8t of seals and walrus.
Given the fact that aercury contaaination aay persist for years
(IV-H-1), the Commission, as noted earlier, recommends that the
Service develop and implement a program to determine and monitor
the levels of mercury and other possible harmful contaminants in
shellfish, fish, and marine mammals so as to detect possible
health hazards and impacts on affected marine mammals and other
organisms in time to ensure that they do not become signficant
problema.
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Page IV-B-75 (Effects on Gray Whales)a This section
describes, among other things, the possible affects of trace
metals on gray whales. The discussion includes a stet...nt that
"[h] igh levels of mercury and cadmiua found in aarina JII8Jill81
tissue are thought to be of natural origin and not attributable to
pollution (Risebrough, 1978).• As noted above, while generally
true for Arctic species, the stetement aay not be true for all
marine mammals or for the Norton Sound area. Therefore, this
sentence should be deleted or revised.
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Although only a small segment of the regional population of
gray whales is likely to feed in the proposed lease sale area and
encounter toxic metals, individual whales could be greatly
affected if they feed in highly toxic areas. Also, it is unclear
whether the same proportion of the population will be affected
over the long-term. Therefore, the conclusion would be better
IMMC-61
stated as& •[c)onsequently, the increase of toxic trace metals
(especially mercury) in the proposed sale area is expected to have
a negligible affect on the reyional population of gray whales,
though it could have a signif cant effect on individual whales
and, over the long-term, affect an unknown proportion of the total
population.•
Effects on Subsistence Resources& Seal and
High levels of toxic trace metals (e.g., mercury) could
pose serious health hazards to humans consuming seals or walruses
that have high levels of trace metals in their tissues. The DEIS
notes that such high level contamination could result in the
termination of the subsistence hunt for these species for
~):

1
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Pa e rv-B-113 Habitats)& Benthic habitat can be adversely
affected
o
rect (e.g., scouring) and indirect
(e.g., sed mentation) effects of dredging. The DEIS notes that
"(i]t is not possible to say if or when benthic co..unitiaa would
recover from this alteration of offshore habitat.• The DEIS
concludes that the proposed action would have a •aoderata• effect
on the benthic and epibenthic invertebrates in the proposed lease
sale area. These statements appear to be contradictory.

l
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Pa e IV-B-116 Kinin and Mineral Proceaain ) 1 Some of the
polic es an proce urea use
m n ng act v
as in State waters
are described in this section. It notes, for example, that dredge
spoils are discharged directly on the seabed in the area
previously disturbed by the dredge. Unless studies being
conducted in State waters indicate a batter aathod for disposing
of dredge wastes than the one described, the Coaaission, as noted
earlier, recommends that the Service develop an additional
stipulation requiring dovnshunting of discharged aina waste
IMMC- 60
materials to protect surface waters in the lease sale area from
fine sediment and dissolved metal& which aay affect fish, marine
mammals, and other living marina resources. The Stipulation
should stipulate that prior to beginning any discharge operation,
the Regional Manager may require the leases to& provide
information on the nature and quantity of discharge as may be
needed to determine the effects on the urine anvironmant1 obtain
samples of the discharge associated with such operational and
collect and analyze samples of biota in the discharge area to
detect and determine levels of heavy metals.
Pa -e IV-G-2 Anal sis of Potential Effect& of Offshore Gold
Process
Mer
) 1 The DEIS concludes that the use of
mercury n o a ore beneficiation of gold would result in a
•major" effect on water quality only if a mercury spill were to
occur. on page IV-G-1 the DEIS states that "[o)ver the 100 to 120
days of actual mining each season, and assuming a 5-percent loss
of mercury ••• about 230 to 1,100 kilograms more mercury would ·be
IMMC-61
lost·to the environment from a dredge •••• • Also, the DEIS notes
on page III-10 that the waters in the eastern part of the Sound
do not mix without activity generated by storms, thereby
suggesting that mercury lost to the environment may not disburse
readily in this part of Norton Sound. As described, the effects
of mercury processing on water quality could be •major" and,
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therefore, the words "if a mercury spill occurred" probably should
be deleted from tho conclusion.

j

* * ** *
I hope that these comments, recommendations and suggestions
are helpful. If you or your staff have questions about any of
them, please let me know.

Summary and Conclusions
In summary, the DEIS provides a thorough aaaeosment of the
ways that marine mammals poseibly could be affected by seismic
operations, oediment coring, vessel and aircraft traffic,
dredging, fuel opillo, and other activities associated with the
proposed mining program in Norton sound. It does not, however,
provide a thorough and adequate assessaent of all--and the degree
to which specific species and populations of--marina mammals could
be affected if mining exploration and development activities are
allowed to proceed as proposed. Among other things, the
Environmental Impact Statement should be revised or expanded to
document the contention that insignificant numbers of polar bear,
ringed seal, minke whale, killer whale, and harbor porpoise occur
in or near the lease sale area.
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While the State of Alaska has mined placer gold deposita in
state waters, there has been no mining activity for gold in the
offshore waters in Alaska or in other Federal waters and,
consequently, it is important to proceed with caution. Among
other things, the Commission therefore recommends that the service
adopt the mitigation measures described as Potential Stipulations
and Potential Information for Lessees and develop and adopt an
additional Stipulation requiring downshunting of dredge spoils
into the seabed, as part of the Proposed Action and other leasing
Altematives.
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Also, it is unlikely, as noted earlier, that available
information will be adequate to access fully and accurately both
the direct and indirect effects of the proposed action on marina
mammals and the ecosystems of which they are a part. Obtaining
all information necessary to make complete and accurate
assessments could be prohibitively costly and indefinitely delay
deciding whether to authorize, modity, or cancel the proposed
action. The Commission therefore recoamanda that the Minerals
Management Service, consult the National Marine Fisheries Service,
the u.s. Fish and Wildlife Service, and the Alaska Department of
Fish and Game, and based upong these consultations cooperatively
develop and implement, as appropriate, monitoring programs to
verify the predicted effects--and detect the-possible unforeseen
effects of the proposed action on marine mammal• in time to taka
meaningful mitigation measures.

Sincerely,

Ro~~fman,

Ph.D.
Scientific Program Director
cc:
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Mr. Robert E. Kallman

Response MMC-1
The MMS determined that there was "little or no potential for bioaccumulation of the trace metals in the prey''
for gray whales and notified NMFS (see Appendix B; September 28, 1988, letter) of this conclusion and that there
was no need for formal Section 7 consultation.
Response MMC-2
A July 26, 1990 letter to NMFS requested their review of ~ur conclusion that reinitiation of Section 7
consultation for the Steller (northern) sea lion would not be reqwred for the proposed sale. The October 25,
1990, letter from NMFS concurred with the MMS conclusion (see Appendix B).
Response MMC-3
See also Response NRDC-11. Section IV.B.2 states that elevated levels of mercury in the water column have
not been found nor are they expeectedo occur as a result of mining activities. We agree that there should be
monitoring of human health if baseline levels of mercury are high and the mining contributes to the elevated
level, which is why the Director of MMS has chosen to include this stipulation (and others) as part of the
proposal.
Response MMC-4
The MMS, in cooperation with the NOAA tissue bank program, plans to measure mercury, other trace metals,
and contaminants in seal tissues collected in Norton Sound.
Response MMC-S
Dredge-plume analyses conducted for the Bima indicated that near-surface or mid-depth discharges would be
more effective than bottom discharge to minimize turbidity (Sec. IV.B.2.a(4]). The best depth to discharge
dredged material to minimize turbidity depends on operational parameters of the dredge, sediment silt content,
and the depth-varying ocean currents. This evaluation is best made during NPDES permitting, when sitespecific information would be available, rather than during the sale EIS stage. See also Response EPA-1.
The benthic prey of walruses and bearded seals (in this case clams and perhaps crabs) are the primary food items
that could be affected by the dredge excavation. These benthic prey species would only be affected on a longterm basis within the area affected by the dredging. Such a loss of available prey items is not likely to be
significant compared to the natural variation in availability of these prey species to walruses and bearded seals.
Pelagic prey of belukha whales and fish-eating seals would not be affected by the dredging. Fish may suffer some
displacement due to turbidity or alter normal migration movements, but the effects are not expected to be great.
Turbidity is expected to have only MINOR effects on fishes (see Sec. IV.B.3).
Response MMC-6
The text cited from page IV-B-32 is from a general discussion of types of effects possible from habitat alteration.
Although the statement is correct, the more site-specific discussion that follows suggests differential recovery
rates for sand and cobble substrates. In sand habitats, recolonization has progressed much better than in cobble
areas. For marine mammals that feed on infaunal or epibenthic prey (namely walruses and bearded seals) the
recolonization of sandy areas is not significant in terms of potential effects from dredging on marine mammals.
As stated in the DEIS on page IV-B-34, in sandy habitat in 1989, there was a large increase in mollusks from
the previous year. Thus, although recolonization or recovery of communities on rocky substrates has not
progressed very far, sand habitats are showing much better recolonization. For more detailed discussion of
effects on nonendangered marine mammals, the commenter is referred to Sec.IV.B.6.b.
Resnonse MMC-7
In reply to (1) and (2), the estimated numbers of each species of nonendangered marine mammal and the
proportions of the species' populations that could be exposed to the dredging activities are discussed in Section
III.B.4.a. through e. In reply to (3), the extent to which these populations (or species) are affected by human
activities not associated with the proposal are evaluated under the cumulative effects on migratory species in
Section IV.B.6. (All marine mammals in the sale area are considered migratory.) In reply to (4) and (5), the
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effects on individuals of each species of nonendangered marine mammal and the effects on their habitats are
discussed in Section IV.B.6.a. through e. in the DEIS. In reply to (6), the mitigating measures and stipulations
proposed to minimize these potential effects are discussed at the beginning of Section IV.B.6. and in Section II.F.
Response MMC-8
On page IV-B-31 in the second DEIS, the 1.5-1.8 times figures relate to expected changes in bathymetry due to
deposition of coarse-grained material. These figures are also found in Section IIA.2.d.(4) in the paragraph below
the numbers given for the model (and cited by the Marine Mammal Commission [MMC]). The discussion on
page IV-B-31 referenced the numbers cited by the MMC for expected changes due to sedimentation by finegrained material, the text in Sec IV.B.6.b.(1) now has been revised. See also Response MMC-5.
Response MMC-9
The EPA, in its comments on the second DEIS, has indicated that this issue would be similarly evaluated prior
to issuance of a NPDES permit for any mining in Federal waters.
Response MMC-10
The DEIS recognizes that the sale area is feeding habitat for some walruses (1,000-2,000) but they represent less
than 1 percent of the population (see Sec. III.B.4.a.). The effects of dredging on: walruses through direct effects
on prey are discussed in Section IV.B.6.b.
Response MMC-11
The expected effect on marine plants and invertebrates has been elevated from MINOR to MODERATE.
Please see the revised text in Section IV.B3.(a). See also Response MMC-5 for the effects on marine mammals.
Response MMC-12
Effects of seismic surveys on marine plants and invertebrates are discussed in Section IV.B.3.(e). Evaluation of
sediment coring has been added to Section IV.B.3.(a).
The DEIS does assess the effects of seismic surveys and of sediment core drilling on marine mammals. See
Section IV.B.6.a.(3).
Response MMC-13
Although some seals and walruses could be attracted to the dredge, the exposure of these marine mammals to
mercury and other trace metals would come through the food chain rather than through direct contact with the
metals in the water column as has been demonstrated in the literature. See discussion under Section IV.B.6.c.(1)
through (6). The monitoring of marine mammal distribution, abundance, and "rates of numbers affected" could
be included in the monitoring program under Stipulation No. 1 if NMFS and FWS (who both have management
authority for these species) recommend these measures (both agencies have had representatives on the
Coordinating Team for the OCS Mining Program Norton Sound Lease Sale. See also Response MMC-26.
Response MMC-14
See Response MMC-7.
Response MMC-15
See Responses MMC-7 and MMC-8 in regard to effects on the availability of benthic prey. Figure III-18 shows
distribution, habitat use (that includes feeding areas), and migration movements (routes) of species groups
occurring in the actual sale area, rather than all marine mammal movements and presence throughout the
Norton Basin as shown in proposed OCS oil and gas lease Sales 57 and 100 EIS's. The MMS has been and will
consult with the FWS and NMFS through their membership on the EIS Coordinating Team, their membership
on the Postlease Review Team, and their review of the monitoring program and results of the monitoring studies.
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Response MMC-16

The FWS and NMFS have representatives on the OCS Mining Pro~ram Norton Soun~ Lease Sale.Coordi.nation
Team. The MMS is establishing a Postlease Review Team to adVISe the RS/FO of .ISsues ass.ocmted w1th ~he
environmental monitoring program. The FWS and NMFS will have the .opportumty to reVIew a~d prov1de
comments on the monitoring program and biolo~cal sun:eys as representattves ~n the Post~e~~e ReVIew. Team.
Through this postlease review process, mo~tonng studtes shoul~ b~ well dest~ed and tmttated dunng the
exploration phase. The monitoring team will assure that good setentific research ts conducted and any effects
associated with the dredging should be detected. See also Responses NRDC-20 and -26.
Response MMC-17

See Response MMC-7.
Response MMC-18

The level of vessel and air traffic (1-2 trips/day) for only one or two seasons for past Bering Sea exploration
indicates that such effects on marine mammals were short term and, therefore, MINOR. The conclusion of
MINOR effects for oil and gas exploration and development in the Beaufort and Chukchi Seas is based on the
same logic used in the assessment of the proposal (see Sec. IV.B.6.a.-d.). The incremental effects of additional
air and vessel traffic and oil spills at different locations and affecting different populations or segments of marine
mammal populations are not likely to result in long-term effects. The DEIS provides information to support the
conclusion of MINOR effects from oil spills on nonendangered marine mammals (see Sec. IV.B.6., oil-spill
effects).
Response MMC-19

The information on oil ingestion effects on sea otters is not useful in assessing potential effects on seals, walruses,
and belukha whales occurring in the proposed mining area because the latter species are not likely to ingest or
inhale oil as the sea otters do because they do not groom themselves when their skin and hair becomes
contaminated. Studies on the oiling of seals (see Sec. IV.B.6.d.) indicate a lesser effect occurs as a result of oil
contamination to seals, walruses and belukha whales than to sea otters.
Response MMC-20

The short-term (few minutes to no more than a few hours) and infrequent displacement of female seals and sea
lions from rookeries that might occur in association with OCS activities is not likely to jeopardize the survival
of young other than causing injuries due to trampling (as described in Sec. IV.B.6.a.[3]). Females frequently leave
the rookeries for several days to search for food as a natural behavioral activity. The occasional disturbance
incident is not likely to significantly contribute to the natural stress on the young that normally occurs when they
are left on the rookeries by the mother during searches for food. There is no documented evidence to support
the contention that repeated exposure (or disturbance) to air or boat traffic will result in the abandonment of
rookeries by seals or sea lions. In fact, the past overharvesting of these species in the early 1900's for seal oil
attests to the fidelity of seals and sea lions to rookeries and haulouts from which sealers could reliably come back
to time and again and slaughter many seals and sea lions. If the slaughter of cohorts and the associated severe
disturbance did not result in abandonment of rookeries and haulout sites, the exposure of seals and sea lions to
relatively benign air and boat traffic is not likely to cause any permanent abandonment of these areas.
Response MMC-21

The proposed dredging operations would only occur during the open-water season and, therefore, no effects or
interactions with polynyas are expected to occur.
Response MMC-22

Unfortunately, these data are not available for all subsistence resources. Harvest data have been included in this
FEIS when available. These data are considered reliable.·
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Resnonse MMC-23
Polar bears do not occur within the sale area during the open-water season--the time when mining/ dredging is
assumed to occur. Polar bears are only harvested occasionally by Nome residents and are insignificant to their
subsistence foods. Effects are not anticipated on the subsistence harvest since polar bears are not in the sale area
during open water. Thus, polar bears were not described in detail.
Response MMC-24
An extensive review of documented sitings, accounts, and observations of marine mammals occurring in Norton

Sound indicate that polar bears, northern (Stellar) sea lions, northern fur seals, harbor seals, minke whales, killer
whales, and harbor porpoise are uncommon or rare in abundance in or near the proposed sale area (Frost,
Lowry, and Burns, 1982). Polar bears are uncommon in the Sledge Island area (more than 10 mi west of the
proposed sale area) during the winter and early spring ice season. A few bears have been seen in this area
during that season and polar bears do not occur in the sale ~ea during the open-water dredging season (Nelson,
1990, oral comm.).
Response MMC-25
See Response MMC-2.
Response MMC-26
The information for assessment on the marine mammal species and numbers potentially affected by the proposal
is discussed in Section IV.B.6. Further information on potential and actual effects is expected to be gathered
under Stipulation No. 1 with the biological monitoring program (see Response MMC-7).Response MMC-26a
Response MMC-26a
The MMS has consulted with NMFS and FWS through their roles .on the OCS Mining Program Norton Sound
Lease Sale Coordination Team and through their review of the frrst and second DEIS's. Monitoring plans
required under Stipulation No. 1 would be reviewed by appropriate State and J:4'ederal agencies (including FWS
and NMFS) as part of the postlease review of plans submitted by lessees. Also, under Stipulation No. 1, an
annual review of the monitoring would be required.
Response MMC-27
The EIS analyzes the effects of the proposal on nonendangered and endangered marine mammals which
commonly occur within the proposed sale area. Other species of nonendangered and endangered marine
mammals not considered in the analysis, such as bowhead whales and polar bears, have never been documented
or unofficially reported to occur within the sale areas; thus, the proposed action is not likely to affect individual
polar bears or individual bowhead whales let alone populations of these species. Other species not considered
in the analysis, such as the minke whale or harbor porpoise, are uncommon or rare visitors to Norton Sound and
the sale area proper, and when these species have been observed in Norton Sound only a few individuals (13) were recorded. Therefore, populations and individuals of these species are not likely to be affected by the
proposal.
In addition, MMS has been and continues to coordinate with NMFS and FWS through the Coordination Team
(CT) and other mechanisms on these issues. Both NMFS and FWS have representatives on the CT who have
been reviewing the EIS and attending CT meetings. Both agencies will be involved in the review of the
monitoring program. See also Responses MMC-7 and MMC-14.
Response MMC-28
The EPA has established water-quality criteria with regard to suspended solids and trace-metals concentration
according to their National Pollution Discharge Elimination System permit. The EPA establishes regulations
which require the application of the "best available control technology economically achievable" for point -source
discharges. The technologies and operating procedures used to meet these criteria guidelines are determined
by the lessee. The MMS does not propose to write regulations or stipulations that require lessees to use specific
procedures or technologies to meet the criteria guidelines.
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The EPA permit (USEPA, 1986b) for the WestGold dredging in State waters has required that tailings be
discharged to the dredged trench. A similar EPA requirement is anticipated for dredging in Federal waters.
An MMS stipulation requiring this procedure would be duplicative of EPA responsibiliti~s. WestGold has also
been investigating discharge configurations with the goal of minimizing turbidity and trace metals in surface and
deeper waters. Requiring discharge near the ocean bottom could be counter to the stated goal of clean surface
waters. A preliminary analysis in Rusanowski, Gardner, and Jewett (1988b) indicated that under some expected
operating conditions in Norton Sound that surface discharge, in part because of a "bounce" problem with the
bottom-turbidity plume. Which configuration and depth of discharge are most effective are site and dredge
specific, and are best decided during the NPDES permit process. See also Response MMC-5.
Response MMC-29

This comment applied to the frrst DEIS, but does not apply to the second DEIS.
Response MMC-30

Proposed monitoring plans required under Stipulation No. 1 would be reviewed by appropriate State and Federal
Agencies (including FWS and NMFS) as part of the postlease review of testing and mining plans submitted by
lessees. Also under Stipulation No. 1, an annual review of the monitoring program would be required.
In addition, MMS has been and continues to coordinate with NMFS and FWS through the Coordination Team
(CT) on these issues. Both NMFS and FWS have representatives on the CT who have been reviewing the EIS
and attending cr meetings and will be asked to participate on the Postlease Review Team. See Responses
MMC-4, MMC-13, and MMC-26.
Response MMC-31

The Alaska Regional Studies Program presently is not planning studies done specifically for the proposed lease
sale area, although many of MMS' studies would be relevant. It is expected that studies such as those the
commenter suggests will be conducted by the lessee through the postlease monitoring program as required in
Stipulation No.1. The types of monitoring recommended are listed in Stipulation No.1. Tissue analysis may
be considered by MMS in the future to establish a baseline for Norton Sound food-chain monitoring.
Response MMC-32

The EIS does consider the environmental effects of mining activities other than gold. The concept of ocean
mining using various mining technologies as described in the EIS would include all minerals that could be
extracted using these or similar ocean-mining technologies. An example of a mineral excluded from the
environmental review would be geothermal and geopressured resources. In addition, there would be additional
environmental review once a lessee submitted a delineation, testing, or mining plan for a targeted mineral. The
lessee's submission would be the subject of an environmental assessment (EA). Once the EA is completed, a
decision will be made regarding what, if any, further environmental decision documents including a possible
supplemental EIS would be necessary. It should be noted, however, that at this time gold is the only economic
mineral in Norton Sound.
Response MMC-33

The titles and legends of Figures I-2, I-3, 11-6, and 11-7 have been clarified in response to this comment.
Response MMC-34

The assumption that mining activities will be similar to those that are presently occurring on nearby State of
Alaska leases is considered to be appropriate for it is based on (1} known operations and strategies occurring
in an environment that is similar to the proposed lease sale area and (2} a mining scenario proposed by the U.S.
Bureau of Mines (USDOI, BOM, 1987) for the area off Nome, Alaska.
The uncertainty of the types of activities associated with the proposed lease sale is noted in Section IIA.2.b by
the following statements: "the strategies used to explore, assess, mine, and process the potential resources in the
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proposed sale area may vary. These variations are the result of uncertainties with rega~d to the resources and
operational conditions unique to each leaseholder or operator."
Response MMC-35
The effects of exploration activities associated with the proposal on marine mammals are analyzed in Section
IV.B.6 under Project-Specific Noise and Disturbance Effects. See also Response MMC-12.
Response MMC-36
The principal water-quality factor controlling the formation of sea ice is the concentration of dissolved substances.
The effect of variations in the concentration of suspended sediment particles on the formation of sea ice is
unknown. As ice forms, suspended particles are incorporated into the sea-ice matrix along with dissolved
substances. This action reduces the concentration of suspended particles in the layer of water subject to freezing
and thus would reduce any effects the suspended particles might have.
The Norton Sound area provides examples of sea-ice formation in areas where there are naturally occurring,
relatively high concentrations of suspended sediments. The sea ice that occurs along the coast is a combination
of ice that forms in place or ice that has formed in other areas and has been transported into the coastal areas
by winds and currents. Wave action in the nearshore environment would resuspend fine-grained particles and
increase the concentration of suspended particles above that which may be found in areas farther from shore.
Also, sea ice forms along the shores of the Yukon River Delta where there are naturally occurring, relatively high
concentrations of suspended sediment particles.
As noted in Section IIIA.6, the sea-ice regime in Norton Sound is dynamic. Depepding on their direction, winds

and currents may transport ice in either a clockwise or counterclockwise direction in Norton Sound. The winds
and currents also may transport ice out of or into Norton Sound. Sea ice that started forming in an area affected
by mining might be transported to other areas during the period between freezeup and breakup.
Mining operations in Norton Sound probably would stop before sea ice begins to form or is carried into the
Norton Sound from other areas. The fine-grained material in the discharge may: (1) remain in suspension and
be transported away from the mined area and become more widely dispersed; or (2) settle to the seafloor and
then be resuspended by waves and currents during subsequent storms and transported by currents to other
areas. Thus, by the time sea ice begins to form, much of the fine-grained sediments that were mined may be
widely dispersed. At noted in Section illA.3, currents transport much of the fine-grained sediments from the
Yukon River out of Norton Sound, past the Bering Strait, and into the Chukchi,Sea.
Response MMC-37
The term "harass" is defined as a form or type of disturbance in the first sentence of the second paragraph in
ITL No.1, Information on Bird and Marine Mammal Protection (see Sec. II.G). !The endangered species (gray
whale and arctic peregrine falcon) are either marine mammals or birds. Therefore, they are included in the
discussion of ITL No. 1. The word "nonendangered" has been added as recommended.
Response MMC-38
The EIS describes polynyas as part of the oceanography of the sale area but does not imply or suggest that
polynyas or the ice formation in the polynyas would be affected by the proposed action; thus, marine mammals
associated with polynyas would not be affected. See Response MMC-21 also.
Response MMC-39
I

The species of nonendangered marine mammals likely to be found within or near the sale area are the species
listed in Section ill.B.4 (see also Sec. IV.B.6, Effect on Nonendangered Marine Mammals). Figure 111-18
includes the distribution, feeding areas, and movements of all nonendangered marine mammals likely to be
affected by the proposal. Other species of nonendangered marine mammals uncommon or rare in Norton Sound
are not likely to be affected in any way by the proposal and, thus, are not includ~d in Figure III -18. The Frost,
Lowry, and Burns (1982) citation has been added to Section III.B.4 to support tHe contention that insignificant
numbers of polar bear, ringed seal,· minke whale, killer whale, and harbor porpoise occur in or near the lease
sale- area. The text has been changed regarding the last point in the comment. See also Response MMC-15.
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Response MMC-40

The EIS gives, in general te~ms, the numbers of animals of each marine mammal species that could be
potentially affected by the proposal, in comparison to the regional populations of each species. For example (Sec.
m.B.4), "about 80 percent of the world population of walrus (250,000-300,000) occur seasonally in the Bering Sea.
. . . During the summer season, more than 1,000 walruses (mostly adult males) frequent coastal haulout sites
..."and occur in or near the sale area. The extent to which affected species or populations are already being
affected by other human activities is discussed in the Cumulative Effects section (Sec. IV.B.6). The effects of
fuel-oil spills, disturbance, and dredging on individual marine mammal species, the effects on the food chain, and
the judgments on numbers of animals in or near the sale area are discussed in Sections IV.B.6, 7, and 15 (see
Response MMC-25a).
In regard to the last part of this comment, there is no known scientific information/data on marine environments
to support or suggest the possibility that decreases in food availability in one area could result in an increased
competition for food, depletions of food resources, mortality, etc. as a result of dredging/turbidity, oil spills, or
any other impacting agent associated with the proposal or associated mining activities.
Response MMC-41

The text in Section m.B.4 and Figure ill-18 have been revised in response to this comment.
Response MMC-42

Although polar bears have been harvested by Nome residents, only 5 bears were reported to have been harvested
over the past 10 years and none of these bears were harvested within 25 miles of the proposed sale area. Thus,
polar bear occurrence in or near the proposed action is rare or nonexistent; thus, polar bears are not likely to
be affected by the proposal. See also Response MMC-23.
Response MMC-43

The EIS proposes a monitoring program to monitor mercury levels in marine mammals and other organisms in
the marine environment. See Stipulation No.1, Section II.G.2.
Response MMC-44

This comment applied to the first DEIS, but does not apply to the second DEIS.
Response MMC-45

The conclusion of effects is based on the scale of both spatial and temporal effects .to populations. While the
temporal effects may be long lasting, in the scenario proposed in the EIS, the spatial scale expected to be affected
was sufficiently small relative to the distributions of the populations as to render a MODERATE conclusion most
likely.
Response MMC-46

See Response MMC-24.
Response MMC-47

The second DEIS does assume that a ]?iological monitoring program would be part of the proposal. Per
Stipulation No. 1, representative marine mammals will be considered as potential species to be included in the
environmental monitoring program.
Response MMC-48

The effects of noise from seismic surveys is discussed under Project-Specific Noise and Disturbance Effects in
Section IV.B.6.
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Response MMC-49
The type and amount of aircraft traffic and a more detailed discussion of the specific noise and disturbance
effects of the proposal are discussed under Project-Specific Noise and Disturbance Effects (Sec. IV.B.6). Sea
lions do not occur in or near the sale area; thus, discussion of the species is not relevant to the EIS.
Response MMC-50
Large trawlers, dredges, and oil rigs all use diesel generators which are the primary noise sources. These noise
sources, some of which are mobile and some of which are stationary, all are comparable.
Response MMC-51
The benthic habitat alteration discussed in Section IV.B.3 does not state nor imply any large scale destruction
or reduction of clam populations in the sale area. The analysis indicates that local, benthic community organisms
would be affected but not to an extent that the availability of clams for feeding walruses would be reduced. The
MODERATE effect level applies to any one species of marine plant or invertebrate species that would be
affected for more than one generation, not all species of clams are food items of walruses.
Response MMC-52
The statement on mercury and cadmium levels in arctic marine mammals applies to those marine mammals living
in the Arctic Ocean not those in Norton Sound.
Response MMC-53
Available data do not suggest an ability to determine a "threshold effect;" indeed, some behavioral observations
of marine mammals and other wildlife strongly suggest that these animals habituate or become less reactive to
noise disturbance sources with increased frequency of exposure. See also Responses MMC-13 and MMC-50.
Response MMC-54
There have been no documented or observed changes in the distribution or abundance of marine mammals in
Norton Sound associated with the 2 years of oil and gas exploration {1-2 drill rigs) associated with Sale 57 leases.
Thus, the effect is likely to have been minimal. The probability of future oil spills associated with exploration
are very low and the lack of sensitivity to oil spills of marine mammals that occur in the sale area indicates that
effects are likely to be NEGLIGffiLE. See also Response MMC-18.
Resnonse MMC-55
The text has been revised in response to this comment, but actual numbers of seals and walruses likely to be
affected would be low and the degree of effect would not be significant to local or regional assemblages or
populations.
Response MMC-56
The text in Section IV.B.7.a.(2) has been amended to address this concern.
Response MMC-57
This comment applied to the frrst DEIS, but does not apply to the second DEIS.
Response MMC-58
This comment applied to the first DEIS, but does not apply to the second DEIS.
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Response MMC-59
The MODERATE effect reached by the analysis is bas~ on the inclusion of a monitoring program in the
proposal. As detailed in Section IV.B.3.a, recovery of cobble communities has not yet taken place, although
recolonization has increased. This uncertainty about the temporal scale involved in recovery led to the statement
quoted. The monitoring program, as discussed in Section IV.B.3, should allow for the identification of habitat
types within proposed dredge areas and the ability to limit the extent of effects to particular communities by
restricting or controlling the location of dredging.

Response MMC-60
No stipulation discharge configuration is necessary because discharges will be evaluated on an individual basis
by the EPA. In addition, 30 CFR 282.12, which governs OCS mining operations, requires that the Director
assure operations are conducted in a manner that protects the environment. The MMS regulations also require
the lessee to provide sufficient data and information on the discharge, so the Director can determine its effect
on the marine environment.

If one discharge configuration is clearly superior to other configurations or methods of disposal, then that
discharge method would be required. WestGold conducted a study during the 1988 mining season to determine
the effectiveness of tailings discharge configurations in controlling turbidity. Four configurations were tested,
ranging from a discharge pipe extending 1.5 meters below the water surface to a discharge pipe extending 7.0
meters below the water surface with deflector plates installed 500 millimeters below the bottom of the pipe.
These tests indicated that no pipe configuration resulted in substantially lower turbidity. However, turbidity levels
in 1988 were substantially lower than in 1987, primarily due to the elimination of entrained air in the effluent
discharge. This was achieved by reducing the diameter of the discharge pipes.
Some of the concerns expressed in this comment are more appropriately addressed when mining plans are
submitted for review and comment. The Governor, other Federal agencies, and other interested parties have
the opportunity of review and provide comments and recommendations on any of the activities described in the
plan.
The environmental protection measures are developed to avoid, minimize, or otherwise mitigate any potential
adverse environmental effects. The lessee shall monitor activities in a manner that develops the data and
information necessary to enable the Director of MMS to (1) assess the effect of mining activities on the
environment on and off the lease; (2) develop and evaluate methods for mitigating adverse environmental effects;
(3) validate assessments made in previous environmental evaluations; and (4) ensure compliance with lease and
other requirements for the protection of the environment.
The MMS does not consider it necessary to propose a downshunting stipulation as suggested in this comment.
Requirements for measuring chemical composition of discharged materials and biota in the vicinity of the
discharge are already included in Stipulation No.1 and would also be required by the EPA NPDES monitoring
program which EPA proposed in its comments on the DEIS.

Response MMC-61
This comment applied to the frrst DEIS, but does not apply to the second DEIS.

Response MMC-62
See Responses MMC-24, MMC-39, and MMC-46.

Response MMC-63
This comment applied to the frrst DEIS, but does not apply to the second DEIS.

Response MMC-64
See Responses NRDC-20, MMC-25a and MMC-26.
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state :s hopeful that this process can be used as a model for
continued participation of state agencies in the Norton Sound
MinP.rals Lease Sale activities as well as for review of future
OCS lease sales.
Attachment 1 includes brief page-specific co@ments on the DEIS.
The state is presently reviewing the Proposed Leasing Notice for
the sale and will provide comments shortly.

July 31, 1990

Please call if you have questions on these comments.
Mr. Alan D. Powers
Regional D.irector
Alaska OCS Region
Minerals Management Service
949 E. 36th Avenue, Room 110
Anchorage, AK 99508-4302

Sincerely,
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Dear Mr. Powers:
SUBJECT:

July 31, 1990

Distribution List

SECOND DEIS
NORTON SOtmD OCS MINERALS LEASE SALE
STATE I. D. NO. AK900614-16A

The State of Alaska has completed its re,riew of the Second Draft
Environmental Impact Statement (DEIS) prepared by the Minerals
Management Service (~~S) in support of the proposed Norton Sound
Outer Continental Shelf (OCS) Minerals Lease Sale. The state
response includes comments from the Departments of Commerce and
Economic Development, Environmental Conservation, Fish and Game,
and Natural Resources.
The DE!S addresses the concerns raised previously by the state
regarding the relationship of mercury and human health, the
inclusion of stipulations to minimize adverse effects, and the
Coastal Zone Mana9ement Act (CZMAJ • The state is particularly
lPleased-that the revised Information to Lessees No. 4 of the DEIS
reflects the recent Solicitor's Opinion on the applicability of
the CZf·~A.
The state is very encouraged by the success of the Coordination
Team process in identifying and resolving•issues of state and
mutual concern prior to the DEIS stage cf a proposed OCS lease
sale. This success is reflected in rP.viewer's comments on the
Din~; whio.:h iC:~rti fied only minm· pr:-int:; neP.<Hng clari~i<:nt:it'n ,.,r
cor.r•~•:tion <.~nt! n11t subst.anti•1•: isSU(;'l': n•quirint~ rcsolutiou.
'l'h•~
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DlSTRlBIJTION LIST

July 31, 1990

July ll, 1990

AT'!'ACI!HEN'l' I

(143';J 501 ll. :lorthcm Lights Blvd, SuitP. 203 , Abska :liners Aesociation, Anchor:~stt!
(10i3l Ms. Joyce Beclman, O.!partDent of Environmental Conservation Northern Reglonlll

Page-Specific Comments

OfficP, Fairbanks
l1t.l'?l Mr. Tom llundtzen, llept. of !latural Resources, fairbanks
111•15) ~lr. Paul Cunnirghlllll, Dept. of Coanunlty & Regional Affairs, Juneau
IUZ21 llr. Cluck !>P.gnan, Berins Strnit!l CRSA, Unalakleet
:t441o) ~r. David Densmt.~re, U. S. F'tsh & Wtldllfe !lcrvice, Fairbanks
lllllll !lr •. !t.e !lrP.c:hslf'r, ll. S, Envlrolllll'!nt.ll Protection Agency, ,\nchora~e
(11.401 Hr. Pcbert Fagerstrom, Sitnasuak llative Corporation, Nome
[144f,J ~lr. !ony Ginrd.1no, Minerals !tana~esnent SP.rvice, Vienna
[14110) Hr. Eric llansen, Df'rnrtment of Natural Resources, Fairbnnka
[1401) Mr. Terry Haynes, Department of Fish and Came, FAirbanks
(1421) Hr. Pay llighs1llith, llnlvP.rstty of Alaska lnlltltute of tlarine Science, Fairb.:!nks
[144JI LCDR lol. J. Hutmacher, U. S. Coast Cunrd, Anchornge
[1438) ttr. Hlltthev lya, K.avcrak, Inc,, NOC!IC
[1418) ~Is. Katherine Kelly, D.?pt. of llulth & Soci.11 Sf'rvlces, Junttau
(1047) !.tr. Denby Lloyd, Office of thP. CovP.rnor, .!oJneau
I 3411 tlr. J l.m :illgdanz , Dt>pa r tr:~en t of Fl sh and Game, Kotzr.bue
llt.l7) Hr. SiDon Hllvson, !>ept. oC F.nvironr.Jent:~l Conservation, Nome
11416) Hr. Pete !tcGee, Dept. of EnvtrC'nmental Conserv:~tion ~orthem Regional Office,
Fairbanks
(11•4:) ~lr. Robert !ld:lbbin, U. s. Bure.1u of Hines, Anchorage, AX 99501
11404) Mr. tlac Mclean, Dep.utmr.nt ol Flsh .md C.lllll!, Fnlrbanks
I 11.4 71 Hr. Perry tlendenhall, Nome- Eskimo CwmtUn tty, :lc,IDC!
[14391 Hr. Roger Mercer, Nnti<>nal !-!~trine Fisheries Ser1ice, Anchorage
[14231 Alaska Frirnds of the Earth, Anchorage
!14411 Hr. Robert Oja, u. s. Ar=y Corpa; of En~tineen Regulatory Branch, Anchorage
1608) Hr. Al Ott, Deparment of Fish .1nd Came, Fllirbanko
11405) Hr. Judd Peteroon, Departll!ent of llatural Resources, Anchorage
11422) Hs. Polly Prchal, City of !lome, Nome
[14371 Hr. Thomas Pungak, City of Golovin, Golovin
[1414) ~r. Dlck Svainb~tnlt, Dept. of Colr.merce & Econ01nic Development, Fairbanko
11445) Hr. Jonah Tokienna, Eskimo Walrus Coanh11ion, 1-:alno
)141!>) Hr. John Zuck, Bering Sea Fishe~n's Aos'n, Anchorage

Pages IV-B-9 to IV-B-26, Trace Metals: Tr.is section discusses
chromium, copper, lead, zinc and arsenic as they might
pertain to bioaccumulation. Ions of these met~ls can be
preferentially absorbed on clay particles, and this is the
basis for stream-sediment geochemical prospecting. These
ions are howe,ler not necessarily available for
bioaccumulation, since a hot acid digestion is required to
liberate the met~l. Filtering the samples prior to
diqestion for analysis would remove this "bound" component .
of the metals.
The DEIS also states that many of these metals covary with
the gdld content of the sediments. This is to be e~pected,
because the sulphides of these metals, sometimes combine
STATE-t
with iron, are the common associated minerals of the gold
veins from which the gold placer deposits are derived.
These relatively inert sulphide minerals (eg. chalcopyr]te,
bornite, sphalerite, galena and arsenopyrite) generally have
specific gravities greater then 4.0, and therefore tend to
become concentrated along with gold and the heavy silicate
minerals (garnet, pyroxene and amphibole) in the sluice
boxes on a dredge. It would be relatively easy to collect
these trace metal sulphides from the dredges for transport
to a shore-based facility for separation.

3

Page IV-B-125, Third ~aragraph, Second Sentence: 'Cornelius
1990' is cited, but is missing from the bibliography--unless STATE-2
'Cornelius' is supposed to be "Crecelius."

- I •
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Response STATE-1

The use of the total-recoverable-metals fraction to compare against Federal water-quality criteria is discussed
in Sec. IV.B.2.b. Comparison of criteria and standards with the total-recoverable component of the total metals
present is required by both EPA and State water-quality regulations. Recent EPA water-quality crit.eria
documents suggest that a weak-acid extraction might provide a better estimate of the bioavailable metal pool,
but that an acceptable weak-acid method has yet to be identified and approved by EPA. Based on measurements
in several locations, about 50 percent of lead, 60 percent of zinc, and 50 percent of copper are solubilized in
weak-acid extractions of marine sediments (Luoma and Bryan, 1981; Luoma, 1990). The current EPA
methodology for total-recoverable metals probably solubilizes 75 to 100 percent of the total metal.
The EPA has allowed some compromises which make the criteria for trace metals easier to meet. WestGold
is currently allowed to use a state-of-the-art oceanographic technique for mercury rather than the harsher, EPAapproved total-recoverable procedure. In this case, the EPA procedure was considered inadequate to consistently
measure ambient levels of mercury. Another compromise made by EPA for drilling mud discharges in Alaskan
waters is the use of dissolved- or estimated dissolved-metal concentrations in lieu of total-recoverable-metals data
for making comparisons with criteria levels (e.g., Jones and Stokes Associates, 1989, 1990). A similar
compromise is possible in the future for offshore mining (USEPA, 1990d). The EPA Standards Branch (USEPA,
1990c) is "considering explicitly telling the Regions and States that expressing standards for most metals in terms
of dissolved metal is acceptable, although not as safe as total recoverable." The reissued NPDES permit for the
Bima (USEPA, 1990a) for State waters requires measurement of both total-recoverable and dissolved metals.
The Federal water-quality criteria and State standards are triggers for environmental concern: concentrations
below these levels are considered a priori evidence of no significant chemical effects, while concentrations above
these levels indicate potential for environmental damage. Use of total-recoverable metals as a trigger may be
overly conservative but use of dissolved concentrations could underestimate potential availability and toxicity of
the metals. Waterborne, particulate trace metals are not necessarily strongly bound nor biologically unavailable.
Stream or otherwise freshwater-sorbed trace metals are desorbed when the freshwater particulates are mixed
with seawater, and this desorption may contribute to metal depletion in estuarine sediments (Luoma, 1990).
Phytoplankton and bacteria communities have demonstrated the ability to take up trace metals and nutrients from
suspended particulates. Particulate metals can also be solubilized in the gut of filter feeders such as mussels.
The gold concentrate collected by the Bima does include elevated concentrations of several trace metals which
appear to be present as heavy minerals. The analysis of water quality is based on measured concentrations in
the effluent plume of the Bima, and, therefore, explicitly takes into account any capture of heavy metals in the
gold concentrate. Whether the recovery of other heavy metals in the gold concentrate could be deliberately and
sufficiently increased to lessen water-quality pro~lems is untested but seems unlikely. In addition, not all of these
heavy, sulfide metals are necessarily inert. Dissolved-arsenic concentrations in elutriate tests are directly
proportionate to the total-arsenic concentration of the sediment, even though the sediment arsenic is thought to
be predominately arsenopyrite (Sec. IV.B.2.b).
Response STATE-2

"Crecelius" is correct. The text has been changed accordingly.

V-45

IR{~©~OW/§10)

Sitnasaak
Native Corporation

AIJG
REGIO~l

2 199~

Sitnasnak
Native Corporation

DIRECTOR, ALASKA OCS

Minerals Management Service

ANCHORAGE, ALASKA

Post Office Box 905 • Nome, Alaska 99762 • 1907) 443·5296

Post Office Box 905 • Nome, Alaska 99762 • (907) 443-6296

July 30, 1990

SITNASUAK NATIVE CORPORATION'S COMMENTS ON THE
OCS MINING PROGRAM NORTON SOUND LEASE SALE

SECOND DRAFT ENVIRONMENTAL

I~ACT

STATEMENT

JULY 30, 1990
Sitnasuak Native Corporation has fallowed the entire process
this program since its inception in early 1988.
lrven F. Palmer, Jr.
Deputy Regional Director
Federal Co-Chairman - Coordination Team
Minerals Management Service
949 E. 3oth•Avenue, Room 110
Anchorage, Alaska 99508-4302

We repres~nt 2,173 sharehaldP.rs of the village· corporation of
Name, Alaska as established under PL 92-203, the Alaska Native
Claims Settlement Act. We currently have title to 1SS,664 acres
SUrrounding' the COmmunity, and eKpect to receive title to
approKimately 58,000 more acres.

Dear Mr. Palmer,

The Corporation is ~armed as a profit corporation and has paid
out a total of S2,000,000 of dividends to our shareholders since
1979.

Enclosed please ~ind our comments on the Draft Environmental
Impact Statement for the Norton Sound Lease Sale.

Our philosophy an resource development in rural Alaska,
is that
development should occur i~ it can be dane in an environmentally
safe manner, and if it can directly benefit residents Cand
shareholders of corporations) of rural communities.

Thank you far your staff's work on this complicated process.
We have enjoyed the Coordination Team process, it
work to get everyone together to discuss the issues.

a~

seems to

We believe that the Proposed Action, Alternative I - The Proposal
of the Norton Sound Lease Sale as written in the SECQND DRAFT
ENVIRONMENTAL IMPACT STATEMENT, would be of benefit to our
shareholders and community in general.
We believe that the
safety factors have already been built into the program through
the Stipulations.

Respect~ully,

~t~~

Robert L. Fagerstrom
President

In reference to Stipulation No. l,
the Enviranm9ntal Protection
Act CEPA) and the State of Alaska determining regulatory action:
we have seen some coordinated efforts between
State and federal
agencies to work with the mining community; however, the "turf"
battles continue. Some of the agencies want more control, and
the
agency
people
seem
to forget that regulations and
implementation of regulations
and
laws
are
to
be ~as
appropriate".

RLF/IA/ia
Enc: as stated

One point that wa9 brought up during the writing of the Firs~
Draft Environmental Impact Statement was that EPA does not use
scientific: methods
in the1r
water quality testing.
MMS
authorized water quality testing which did not follow the methods
of water quality testing methods required by EPA, the mining
companies would need to follow the methods of testing as
required by the outdated criteria established by EPA.
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SITNASUAK NATIVE CORPORATION'S CDI'II'IENTS ON THE
OCS "INING PROSRAtt NORTON SOUND LEASE SAL£
SECOND DRAFT ENYIRONJ1ENTAL lt1PACT STATEI'IENT
.nn..v ao, 1990
PAGE TWO

EPA has not even
regarding the use
water quality.

responded to the MMS letter a~ May 21, 1990
a~
"state-of-the-art procedures" ~or testing

When any agency recommends operating criteria without fallowing
scientific methods a~ testing or evaluating information, the
permit requirements may became unrealistic.
Who will monitor the State and the federal agencies, and the
mining operator, as being "appropriate"?
Will MMS monitor the
agencies involved with the process of implementing the pragr·am7
How will the local groups be involved in monitoring?
In reference to Stipulation No. 3, we believe that there isn't a
mercury or arsenic problem with women of childbearing age in
Nome. We have been working on the plan for another study for the
~all
of 1990.
We would not recommend study-after-study year-ISNC2
after-year if this 1990 study shows no problem.
We expect that
the staff of MMS will use their best technical judgement to
modify or eliminate this aspect a~ the program,
if no problems
are shown.
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Response SNC-1

This concern is addressed in Response STATE-1. In addition, Stipulation No.1 requires that MMS coordinate
actions resulting from the environmental monitoring program with other agencies. The MMS is establishing a
coordination process for postlease activity which will provide for distribution of plans to Federal and State
agencies and local interests and exchange information and recommendations for the environmental survey and
monitoring program. The coordination process will be established prior to publication of the Final Leasing
Notice. The EPA generally conducts public hearings--if there is ~terest--on its proposed NPDES permits and
included monitoring requirements. See Responses NOME-2 and NRDC-18.
Response SNC-2

The MMS agrees. As long as levels of methylmercury in the hair of Nome women of childbearing age are not
high enough to cause concern and the environmental monitoring program per Stipulation No. 1, does not show
increases of methylmercury in the marine environment, MMS does not expect to conduct further monitoring of
human health in Nome.
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REGIONAl DIRECTOR, ALASKA OCS
Minerals Management Service
ANCHORAGE, ALASKA

·:.~.: --:

COMMENTS

July 27, 1990

of the
Regional Director
Minerals Management Service
Alaska Region
949 East 36th Avenue
Anchorage, AK 99508-4302

NATURAL RESOURCES DEFENSE COUNCIL
and

AUSi<,l..::.

Mir.erafs '.l:!nill::!ment S!!r/IC'

ANC:iCRAGl:, AL\Si<A

and

Dear Sir:

TRUSTEES FOR ALASKA

I enclose the comments of the Natural Resources

on the

Defense Council and others on the Second DEIS for the
SECOND DRAFT

proposed Norton Sound Lease Sale under the Alaska OCS Mining
Program.

RE:iiC~U·L O:R~CT0R.

FRIENDS OF THE EARTH

E~~IRONMENTAL

IMPACT STATEMENT

ALASKA OUTER CONTINENTAL SHELF

We welcome the opportunity to comment on the DEIS.

OCS MINING PROGRAM
NORTON SOUND LEASE SALE

Yours sincerely,

}·

~L,., ~/-.

July 27, 1990

William J. Schrenk
consulting Attorney
Encls.
cc

Prepared by

VIA FEDERAL EXPRESS

William Schrenk,
Consulting Attorney
Robert Adler,,
Senior Attorney
Natural Resources Defense Council
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The Natural Resources Defense council, Friends of

that amount for the "high case" (with two dredges).

The

the Earth and Trustees for Alaska submit the following

proposed lease term is 20 years and thereafter so long as

comments on the second draft environmental impact statement

the lessee complies with the lease.

("Second DEIS") prepared by the Minerals Management Service

Very briefly summarized, our principal comments

("MMS") of the Department of Interior for the Alaska Outer

are that further legislative action is necessary before the

Continental Shelf ("OCS") Mining Program, Norton Sound Lease

proposed sale, and the proposed national ocs mining program

Sale (the "Proposed Sale").

itself, are commenced; that the DEIS is so seriously defi-

We have had a long standing

interest in OCS leasing activities off Alaska's coast, and
we welcome the opportunity to comment on the

cient in so many respects as to preclude the "meaningful

Second·~IS.

analysis" required by the National

The Proposed Sale would be the first under MMS's
proposed ocs Minerals Leasing Program.

En~ironmental

Policy Act

("NEPA"); that operation of the dredge in the manner

The Proposed Sale

proposed would violate the

~tandards

and criteria of the

would offer approximately 14.7, 050 acres in northwestern

Clean Water Act; and that - above all - the dangers to human

Norton Sound, located 5 to 22 kilometers offshore in waters

health and the environment posed by the Proposed Sale are so

20 to 30 meters deep near Nome, Alaska, for lease for gold

clear and qrave as to make "No Sale" the only acceptable

and other hard minerals mining.

alternative.

Gold is presently the only

We refer to the comments made by NRDC and the

marketable mineral that can be recovered economically from
the lease area.

Oceanic Society under date of January 17, 1989 and April 10,

Placer mining operations would dredge

12,500 - 15,000 cubic meters per day of sediment (to an

1989 on the original draft environmental impact statement

average depth of 3.6 meters) and would pump 58 million

for the Proposed Sale published in November 1988 ("Original

gallons per day of seawater onto the dredge for treatment of

DEIS").

the dredged sediment.

Our comments in detail are as follows:

A substantially equal volume of

the water without treatment.

l

001 Should Not Embark on an ocs Mining Program Having
Massive Environmental Impacts without Adequate congressional Direction and Authorization.
NRDC•1

seawater and tailings would then be discharged together into·
MMS has ~stimated that total

gold production for the "base case" (.!.:..!..:., with one dredge

We believe that the Outer Continental Shelf Lands

in operation) could be 530,000 troy ounces -- and double

V-SO
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11

Act ("OCSLA") provides an inadequate basis for a marine

direction.

minerals leasing program and that new legislation is

infancy, and there are high risks from adverse conditions in

required if such a program is to be undertaken in an envi-

regions such as offshore Alaska.

ronmentally sensitive manner, with opportunity for full

MMS withdraw its proposal to conduct the Norton Sound lease

involvement by the public and the affected coastal states

sale until adequate statutory authority for GCS minerals

and communities.

mining is forthcoming from congress.

Key provisions were adopted by amendment

II.

in 1979 to correct serious deficiencies in the original

The u.s. marine mining industry is in its

We strongly recommend that

Deficiencies in the DEIS.
The Second DEIS fails to provide adequate data,

OCSLA by providing essential safeguards for the environment
and greater opportunity for involvement of the public and

discus'sion, analysis and other information, as required by

state and local governments.

law, regarding the effects of the sale on human health and

However, those changes and

e~vironment,

reforms were made applicable only to oil and gas activities.

the

The provisions of OCSLA that remain applicable to other

"so inadequate as to preclude meaningful analysis."

mineral resource development on the ocs are the original

40

to provide the necessary controls.
We further question DOl's authority to establish

and its failure in this regard renders it

C.F.R. Sl502.9(a).

A.

provisions of a law enacted in 1953--outdated and inadequate

Failure to adequately evaluate the impact of the
proposal on levels of mercury and other toxic
trace-metals in water, sediments, biota and
humans.
The Council on

an ocs mining program, and to conduct the proposed Norton

NRDC·2

Enviro~ental

NRDC·3

Quality's regulations

(the "CEQ Regulations"} implementing NEPA require that an
sound mining sale, on the limited statutory basis provided
by OCSLA as now in effect.

We also question the wisdom of

embarking on such an important program with potentially

11 NRDC's position on this subject is stated in detail in
its "Comments on DOl's Proposed Regulations Governing the
Leasing of Minerals, Other Than Oil, Gas and Sulphur in the
OCS and Governing Operations in the OCS for Minerals Other
Than Oil, Gas and Sulphur" dated Noverqber 2, 1999. A copy
of those comments was Attachment 1. to our comments of
January 17, 1989 on the Original DEIS. we request that both
these sets of our comments, as well as the present commen~s,
be included in the administrative record for the Proposed
Sale.

massive environmental impacts with so little Congressional
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environmental impact statement provide "full and fair

as large numbers of seal, walrus and beluga whale.

discussion of significant environmental impacts" and that it

Proposed Sale area also contains prime habitat for seabirds

be "supported by evidence that the agency has made the

and red king crab.

necessary environmental analyses."

importance to Native subsistence.

40 C.F.R. 51502.1.

Further, "NEPA procedures must ensure that environmental
information is available •••
quality.

~/

The

All of these resources are Of great
The area also includes

commercial red king crab fisheries.

The information must be of high

As the Second DEIS makes clear, contamination by

Accurate scientific analysis, expert agency

mercury and other trace-metals and their effects on water

comments, and public scrutiny are essential to implementing

quality, invertebrates, fish, waterfowl, marine mammals,

NEPA.".

subsistence hunting, and, above all, human health are among

40 c.F.R. SlSOO.l(b).

These requirements apply to

the OEIS as well as to the final statement:

'"~he

the most vital concerns raised by the Proposed Sale. The

draft

statement must fulfill and satisfy to the fullest extent

toxic effects of mercury are irreversible; they persist for

possible the requirements established for final statements

many years; they are selective to the nervous system; they

40 C.F.R. Sl502.9(a).

particularly affect women and infants and the unborn.

As detailed below, these basic

Mercury is a hundredfold more toxic than other trace metals. NRDC-S

requirements have not been satisfied in the Second DEIS.

It is consistently biomagnified within the food chain, so

The Natives of the region, Inupiat and Yu'pik,
have a "subsistence" way of life

that its concentration increases

that depends upon harvest-

ing marine resources for basic food requirements.

~n

organisms at higher

trophic levels -- ultimately in humans -- where it can

This way

of life is vitally important to Native cultural values and

accumulate and become concentrated as methylmercury, its

social organization, as well as to their food supply, and is

most toxic form.

protected by Federal and State laws.

concentrations of gold can be expected to be accompanied by

The Proposed Sale area

It is covariant with gold -- higher

higher concentrations of mercury.

is heavily used by subsistence hunters and includes some of
the highest biomasses of fish in the Norton Basin, as well

~I Dredge mining can only be carried on during the
open-water season, when subsistence hunting occurs.
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Mercury concentrations are of special concern in
the Proposed Sale area.

Dangerously high

~evels

The Original DEIS included data on mercury in the

of mercury

water column that were obtained in the past few years from

have been found in marine resources and in Arctic peoples
elsewhere who subsist on diets assumed to be similar to that
of Natives of the Nome area.

the monitoring program on the bucket-ladder dredge
NRDC·6a

~

"Sima Data"), which is operated under a gold-mining lease

Since the last century, the

from the State of Alaska in State waters adjacent to a

11

marine environment of the Nome area has been exposed to

portion of the Proposed Sale area.

mercury contamination from gold mining and processing

indicated dangerously high mercury contamination in the

through runoff from contaminated soils and from streams

ambient water and dredge effluent, at levels exceeding

where gold dredging has occurred.

Federal criteria and Sima's NPDES permit restrictions.

And as a result of the

Proposed Sale, bioaccumulation of mercury in the marine
environment of the Nome area could occur.

The consequences

(the

The Bima Data

]

Since the Original DEIS, MMS has obtained limited
NRDC-6

new data on trace-metal concentrations in the water column,

of additional mercury contamination in the sale area are

using sampling and analytical procedures described as

potentially very severe.

"state-of-the-art", and it is now ready to consider the sale
in reliance on the new data--rejecting the Bima Data.

Additional contamination of the marine environmenj
by

other trace-metals as a result of the Proposed Sale could NRDC-7

Data on watdr.

The

new trace-metal water column data comes from samples taken

dangerously affect marine organisms for many years.
1.

on three days in June and September 1989.

During and after the period of

They indicate

that downcurrent of the Sima copper at all times exceeds the

dredge mining, marine organisms may be exposed to increased

EPA

concentrations of trace-metals in the water-column resulting

criterion is exceeded for lead and nickel. For mercury, the

from the release of metals in the dredged sediments and

new data show a "several-hundredfold· decrease" in levels

tailings during dredging and the disposal of dredged spoils.

from the earlier data.

~

criterion, and they sugg9st that EPA's chronic

The Second DEIS states that the new

Exposure to trace-metals can result in their uptake by
marine organisms where they may cause •lethal and sublethal
effects, including effects on growth, reproduction,
photosynthesis and productivity.

NRDc-Ta

11 One of the key assumptions made in the DEIS is that
mining operations under the Proposed Sale would occur from a
dredge similar to the Sima.
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water data are insufficient to detect seasonal and

11

J

Draft stated that several "tens of samples" would be

interannual variations or the effects of storms and that

necessary to evaluate releases of trace metals from dredging

such information is important in predicting the likelihood

activities, but these samples have not been gathered and the

or frequency of exceeding water-quality criteria.

necessary information is not contained in the Second DEIS.

2.

Data on Sediments.

The data for trace-metal

MMS unjustifiably assumes, in proposing the lease sale, that

concentrations in the sediments to be dredged are even more

the few surface measurements reflected in the Second DEIS

limited.

represent the trace-metal content of the

Trace metals within only the upper few centimeter

of sediment have been measured in a few locations in the
sale area and inshore locations.

en~ire

substratum

to be dredged.

The data indicate that

3.

Marine Organisms.

If EPA criteria are

J

"elevated levels" and "very high anomalies'' of trace metals

exceeded, as will occur according to the Second DEIS, marine

are possible. !/

organisms and their use may be unacceptably affected, with

Other testing has indicated that the

sediments of northwestern Norton Sound including the
Proposed Sale area are already heavily polluted by arsenic,

ecosystem recovery taking more than three years.
NRDC•B

Yet little

effort to document effects on marine organisms has been

chromium, lead, zinc, cadmium, copper and nickel. Arsenic

made.

and cadmium are exceptionally high.

contain more than double the ••action" level for mercury of

~/

Tissue taken from three seals was found to
NRDC-9

the Food and Drug

According to the Second DEIS, predictions of the
amount of trace metals to be released during dredging

tions in walrus have been rep9rted.

requires data over the entire sediment column to be dredged

mercury problem that requires much more data and analysis.

not just its surface.

NRDC·Ba

This is evidence of a

Thus, with the meager data now in

hand, such a prediction is not possible for the dredging
operations contemplated by the Proposed Sale.

~I The Fish and Wildlife Service, in considering the
proposed mining operations, has stated that it is
"essential" for the protection of the peregrine falcon, a
threateoed species found in the area, that Federal water
quality chronic criteria for mercury and cadmium not be
exceeded. As required by Section 7 ot the Endangered
NRDC-10
Species Act, FWS will furnish a biological opinion on the
danger to the peregrine falcon population. The conclusions
reached in this opinion should be included in the DEIS as
part of the "full and fair discussion" of this issue.

The Original

!/ The quoted terms are not defined in the DEIS in terms
of their environmental effects. They are examples of the
deplorable use of undefined impact terminology.
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4.

Human Health.

13

Human health is one of the most

placenta, maternal blood, hair and milk of maternal-infant

important environmental issues raised by the Proposed Sale.

pairs.

Dangerously high levels of mercury have been found in marine

But the preliminary and limited data

n~w

included

resources and in Arctic peoples who subsist on diets assumed

in the Second DEIS were not gathered from women selected for

to be similar to that of natives of the Nome area, including

high consumption of seafood.

mothers and infants of the Yukon-Kuskokwim Delta near Norton

indicate mercury levels above 6 ppm in some hair samples

Sound.

tested.

According to the Second DEIS, it was expected that

levels of mercury in Nome residents would be comparable.

A recent study of mothers who ate

f~sh

more than

three times a week during pregnancy and their children

But despite this expectation, the prospect of

showed that children of mothers with mercury levels above 6

increased mercury levels resulting from mining operations,

ppm have deficiencies in their development more than twice

the presence of very high concentrations of mercury in soils
in the Nome area, and the fact that an increase in

Even so, however, they

as common as children of mothers with lower hair mercury
NRDC-11

levels and have more deficiencies in neurological functions.

bioaccumulation of mercury in marine organisms in the Nome

(K1ellstrom.et al., Physical and Mental Development of

area could pose a serious health threat to prenatal life and

Children with Prenatal Exposure to Mercury from Fish,

young infants--MMS has still failed to collect the adequate

National Swedish Environmental Protection Board, 1986). !I

·and reliable information required by law.

MMS states that it plans a study to sample Nome

There is no information regarding the diets of
Nome residents.

women of child-bearing age who,are known to consume high

Some preliminary data has.now been gathered

levels of seafood, to make a segmental anaiysis of hair in

and reported on the presence of mercury and some other

order to measure seasonal variations in mercury levels, and

trace-metals in hair samples from about 22\ of the women of

to make the necessary dietary studies.

child bearing age in the Nome area.

These studies should

They show results that

are said to be "extremely low" for a coastal human
6/ Based on oral communication from the World Health
Organization, MMS expects WHO to announce during 1990 that a
level of 10 ppm is the lowest that may result in
retardation. MMS should include WHO's findings in the DEIS
after they are published, so they may be reviewed and
assessed.

population-several times lower than tHe levels measured in
other Arctic peoples based on tests of umbilical cord blood,
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be made now, before proceeding any further with the

sediment, the marine organisms consumed by people of the

proposal, by reliable independent experts, and the results

area and those people themselves, as well as data on the

included in a revised DEIS.

effect of dredging on those concentrations, are

The Second DEIS finds that the human health

e~sential

before any meaningful analysis can be made regarding the

cumulative effects of the Proposed Sale would be ••moderate".

impacts of additional mining operations in the Proposed Sale

That term is defined to mean hair-mercury levels between 6

area or any part of it.
NRDC-13

and 10 ppm--a level at which experts have found double the
incidence of deficiencies in young children.

Further, this data should be

reviewed by impartial outside scientific and

Such an effect

~ublic

health

experts, whose reports should be included in the DEIS, as

u.s.

is su.t'ely "major" or worse by any proper standard--and

recommended by the

should be disclosed as such.

report of December 1989.

Moreqver, the limited data in the second DEIS

Arctic Research Commission in their
such information is absolutely

critical to an informed decision on whether or not to

makes this assessment little more than guesswork, not the

proceed with the Proposed Sale and, if so,. how to proceed.

rigorous scientific analysis required under NEPA.

It is clear that the cost of obtaining adequate information

MMS has

failed to quantify the risks to humans and marine organisms.

relevant to the Proposed Sale is not exorbitant and that the

of the levels of mercury it projects may occur.

means of obtaining it are well-known.

StatisticaliNRDC-14

u.s.

In commenting on the

means of assessing the risk to populations exposed to

Original Draft, the

particular pollutants must be employed so that the number of

the information essential for c9nsideration of potential

children, pregnant women and others who can be expected to

public health impacts of the Proposed Sale can be obtained

suffer significant effects from exposure to mercury-as a

by known means, without exorbitant cost.

result of the proposal can be assessed.

would be willing to help to develop the requisite data.)

Public Health Service stated that

(Furthermore, PHS

Accordingly, this data must be included in the DEIS. 40
C.F.R. Sl502.22(a).
This information is not only essential for
Reliable, sufficient and site-specific data on.

~

baseline trace-metal concentrations in the water column, the

consideration of the Proposed Sale.
NRDC·t 6
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It is also vitally
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i=portant as baseline data for an effective =onitoring

Sale, average turbidity greater than chronic Federal and

progra=.

State criteria is expected to occur over an area of up to
The absence of this information fatally flaws the

Second DEIS.

34

The CEQ Regulations provide that "[i]f a draf

square km., possibly extending into State waters.

High

turbidity can have significant adverse effects on marine

statement is so inadequate as to preclude meaningful

organisms, including inhibition of reproduction and

analysis, the agency shall prepare and circulate a revised

photosynthesis.

draft of the appropriate portion."

would be affected by dredging and how long it•would take

40 c.F.R. Sl502.9(a).

MMS must prepare a revised draft that includes the above

them to recover.

information and analysis and corrects other deficiencies in

Dredging results in total disruption of the sea
bottom, major alteration of the habitat and loss of many or

the Second DEIS, discussed below.
B.

most of the associated benthic inhabitants.

Failure to provide adequate information
on effects of turbidity and habitat alteration.

acres would be directly affected.

It is a particular characteristic of dredge mining

The Proposed

Sale and other nearby dredging could change the abundance oriNRDC·17
NRDC·16

distribution of the red king crab--one of the most important

tion raise serious environmental issues.

commercial and subsistence resources in the area--over more

Present dredge mining in adjacent State waters has

than one generation.

resulted in violations of the NPDES limit and State

The Second DEIS states that only "spotty" informa-

standards for turbidity, producing "extremely high turbidity

11

The destruction of the

prime example of destruction of vital habitat.

ties of sediment must be dredged, processed and discharged.
The impacts of the resulting turbidity and habitat altera-

Up to 2,300

cobble habitat that is critical for the red king crab is a

for gold that due to its low concentration immense quanti-

values" at 0.5 km. from the dredge.

The DEIS must disclose how these organisms

tion is available on composition of benthic communities and

For the Proposed

distribution of habitats; and that there is n2 information

11 According to the Second DEIS, turhidity created by the

!!ffi! averaged more than double the State standard at 600

meters downcurrent. Then, in 1989, the Sima's owner
received a second permit for shallow dredging inshore from
the Bima, allowing a one kilometer distance downstream to

meet the State standard--and still it is indicated that the
State standard will be exceeded, but "occasionally rather
than usually".
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.on how communities would be affected by dredging.

for complete data that can be obtained by known means

The

without incurring exorbitant costs.

effect of habitat alteration on organisms could be "major",
it is said, if a great many of them live within the sale
area--but we do not know if they do.

The Second DEIS attempts to fortify its case with

The DEIS must contain

a further unsupported assumption--also improper--to the

reliable and specific information on existing habitat, and

effect that the serious adverse environmental effects of the

the effects of its alteration on benthic organisms and ou

Proposed Sale that are otherwise projected to occur will be

the people who use them for subsistence and commercial

swiftly and substantially mitigated or eliminated by reason

purposes.

of a monitoring program.

c:

Improper Reliance on Assumptions and
Lessee Monitoring--a "Best-Case" Analysis.

be

it does not matter if many essential facts are unknown.

turbidity, benthic habitat and other matters. That program
would provide for the possibility of unspecified action by

that adverse effects presently anticipated would be swiftly
eliminated or mitigated pursuant to a monitoring program to

an MMS official to order unspecified modification or

NRDC-18

suspension of mining activities if monitoring indicates

be devised by MMS after a lease has been awarded.

unspecified adverse environmental effects.

As stated above, unsupported assumptions of fact
~ater-column

assumptions regarding the effectiveness of this monitoring
program as a basis to change its forecast of the environmen-

Such unsupported

tal effects of the Proposed Sale from Major or Moderate to

assumptions are improper. They may not be substituted for
by NEPA.

!/

Throughout the Second DEIS, MMS relies on its

and

sediments are made in the Second DEIS that are crucial to

requi~ed

by the lessee, would be relied on to establish

other essential environmental information relating to

The

DEIS assumes that the unknown facts would not be adverse or

the information of high quality

to

human population, the effects of mining on those levels and

called a "best-case" analysis, asserting in substance that

any decision regarding the Proposed Sale.

mo~itoring,

levels of trace-metals in waters and organisms and in the

The Second DEIS makes makes what can fairly be

regarding trace metal concentrations in the

con~ucted

Under that program

Minor or Negligible--including effects on turbidity, trace-

They

"preclude meaningful analysis". They cannot be .substituted

!I Any order suspending mining operations would be subject
to OCSLA and its regulations. See note 9.
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metal levels, habitat, endangered species and
with land use plans.

21

consistency

Such a monitoring program would, furthermore,
permit mining to continue while the lessee surveys and

MMS's reliance og future monitoring

and subsequent unspecified action by one of its officials as

monitors, gathers and analyzes samples, and prepares and

a substitute for essential information required to be

files its annual reports; and while MMS studies the reports,

included in the DEIS is wholly without legal basis.

consults with State and Federal agencies, makes determina-

Under

NEPA, a decision on the Proposed Sale must be made on the

tions, and issues and then seeks to enforce compliance

basis of an environmental impact statement that contains a

orders.

"full and fair discussion of significant environmental

toxic substances already added to water,

impacts," with data of high quality, and not on the basis of

organisms: habitats destroyed.

assumed facts and unspecified assumed actions pursuant to an

comments, monitoring detects problems after they occur--it

undefined monitoring program.

!/

sedi~ents

and

AS EPA points out in its

does not prevent their effects.

Present gold mining opera-

tions in adjacent State waters are an example of the

Yet, even with these assumptions, MMS acknowledges

ineffectiveness of monitoring.

that a monitoring program would only lessen the frequency of
the violation of water quality criteria--it would, for

And monitoring cannot correct harm already done--

going on for several years.

NRDC•19

Those operations have been

Criteria, standards and limits

example, only prevent "continuous violation" of turbidity

have been and are being exceeded.

A compliance order has

limits: it would not reduce copper levels below EPA's.acute

been issued.

criterion.

those mining operations will continue to pollute Norton

Yet, no change in operations has occurred,

~d

Sound unacceptably. In fact, it is expected that they will
increase.
D.

9/ Under the OUter Continental Shelf Land Act and
regulations thereunder, once a mining lease has been entered
-into, a mining plan thereunder may be disapproved by the
Government for environmental reasons only if there is
probable cause of serious harm to the environment and the
advantages of cancellation outweigh t~e advantages of
continuing the lease. There are similar requirements for
cancellation of the lease and for an order requiring
suspension of mining. It is particularly noteworthy that no
lease has ever been cancelled under OCSLA for environmental
reasons.

Failure to provide an adequate monitoring program.
For any mining program on the

ocs, a post-lease

monitoring program is of course essential, to assure compliance with limits and standards and ~o discover unforeseen
problems.

To be effective, a monitoring program must

contain specific and sufficient provisions regarding

V-59
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E.

methods, frequency of sampling and reporting and performance
standards.

Adequate baseline data must be provided, as well

Failure to include opinions and analysis of
experts in medicine and public health (including
u.s. Public Health Service).
The Second DEIS is also fatally defective by

as clear, quick and direct means to stop harmful activities.
These terms cannot be left to the discretion of an MMS

reason of its omission of opinions and analysis by agencies

official, as would be done under the Proposed Sale.

or professional persons possessing special expertise in

must

be

They

medicine and public health.

included in the DEIS, where their environmental

Such opinions and analysis are

effectiveness can be assessed as a part of the review of

essential for the necessary environmental assessment and the

environmental impacts required by NEPA.

"accurate sciontific analysis'' required by the Act and the

Further, monitoring should be conducted and the

CEQ Regulations.

results evaluated, at lessee's expense, by independent

geologist, an anthropologist, a physical scientist,
NRDC-20

economists, social scientists) are not "appropriate to the

It is altogether unsuitable for a lessee to
monitor and report on its own activities.
interest are obvious.

The disciplines of

the preparers of the DEIS (oceanographers, biologists, a

outside experts of established reputation, and their work
should be subject to independent peer review.

40 C.F.R. 51500.1( b).

scope and issues" (40 C.F.R. 51502.6) that must be covered
by the DEIS, including the effect of increased contamination

Its conflicts of

of the food chain on human health.

Data gathered by the operator of the

40 C.F.R. 551502.16(a)

Bima (likely to be the l.essee under any ocs mining lease in

and 1508.8.

the Nome area), now rejected by MMS as

of other agencies regarding human health impacts "to the

gros~ly

wrong,

maximum extent possible consistent with its responsibility

illustrate the dangers of lessee monitoring.

as lead agency" as required by 40 C.F.R. 51501.6(a).

The measures outlined above are particularly
necessary for the mining operations contemplated by

MMS has failed to use the "special expertise"

Dr. David Marsh, (an expert on mercury contami-

th~

Proposed Sale, where concern for toxic trace-metals and

nation from the University of Rochester

human health is so important.

other experts took part in workshops sponsored by MMS to

Medica~

School), and

discuss medical and public health issues, but it does not
appear that they or any other qualified persons reviewed and
affirmed the data,
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opini~ns

and analysis in the Second DEIS.
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Dr. Marsh stated that trace-metal levels in seafood should

25

F.

be ascertained, that information regarding the amounts and

The DEIS is required to provide information and

types of seafood consumed by Nome residents should be
obtained and that segmental sampling of hair should be done
to measure seasonal variations.

His advice has not been

disclosed in the Second DEIS and has been ignored in

The United States Public Health service, Depart-

of

Health and'Human Resources, commented on the Origi-

nal DEIS.

In their opinion it omitted data essential for a

sound decision regarding the significant environmental
impacts of the Proposed Sale--including hair and blood data
of Nome residents, accurate dietary data, careful analysis
of mercury content in subsistence species (now and over
time).

analysis regarding the cumulative impacts of the Proposed
Sale, together with other past, present and reasonably
foreseeable future actions, to the same degree as is
required for the sale alone.

preparing it.

ment

. The method of presenting cumulative effects
conceals their true magnitude.

That data, except for limited information on hair

samples, has still not been provided.

In the opinion of the

Public Health Service, this information is essential to the
· consideration of potential public health impacts that must
precede a decision regarding the Proposed Sale.

The PHS has

stated that the cost of obtaining this information is not

cumulative impacts are
includ~

40 C.F.R. 51508.7.

cri~ically

The

important becauee they

actual conditions, present and potential, and not

merely the effects of the proposal considered in isolation.
In the Second DEIS, the past, present and future
actions reflected in the cumulative discussion include other
offshore placer mining for gold in State waters, onshore
mining and mineral processing that contribute to the contamination of the marine environment, and annual dredging of
the Nome harbor. 10/

The total area dredged in the cumu-

lative case would be more than four times that dredged under
the Proposed

Sale~

Offshore dredge mining operations presently being
conducted in State waters adjacent to the Proposed Sale area

exorbitant and that the means to obtain it are known.
Further, the PHS is willing to help in developing the
requisite data.

These opinions and comments have not been

disclosed in the Second DEIS and have been ignored in
preparing it.

!Q/ Several existing OCS oil and gas leases are included~
in the cumulative case, but their effects are largely
dismissed because only exploratory wells have been drilled
NRDC-21 8
to date. Possible future oil exploration and development
impacts are given only cursory treatment. This section must
be expanded.

26
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alone exceed the amount forecast for the proposal.

During

included in the cumulative case.

1989, two additional dredges were to be.brought into opera-

stated is not even close to an accurate projection.

tion in those waters under existing State leases. !!/

This

comment is equally applicable to the DEIS analysis of the

There are a number of State prospecting permits which may

potential effect resulting from the "high caoe" (!.:..!..:., the

lead to new mining leases in the near future in nearby
coastal waters.

The cumulative effect as

operation of two dredges rather than one) as compared with

There are also a number of· onshore gold

the "base case."

mines, including some engaged in dredge mining of riverbeds.
The conclusions on environmental effects must be

The annual dredging of Nome harbor is another source of

spelled out in a manner that discloses the cdmparative

contamination.

effects of the high case, base case,. cumulative case, and

The Second DEIS concludes that the effect on local

also "major."

G.

The cumulative effect is simply stated to be

The Second DEIS. falls to consider other reasonable
alternatives.

(In the case of a number of other matters,

The CEQ Regulations, 40 C.F.R. 51502·.1, state that
one of the

the "moderate" effect of the proposal alone is increased to
"major" for the cumulative effect.)

~rimary

purposes of the DEIS is to "inform

decision makers and the public of the reasonable alterna-

Since "major" is the

most serious category of adverse effects used in the DEIS,

NRDC-23

non-cumulative case.

water quality of the Proposed Sale, considered alone, would
be "major".

J

NRDC·22

tives which would avoid or minimize adverse impacts or

the discussion of the cumulative case thus reaches no

enhance the quality of the human environment."

meaningful conclusion as to the increase in these effects

sion of alternatives is the "heart of the environmental

resulting from that case.

impact statement."

This omission conceals the severe

This discus-

40 C.F.R. 51592.14.

As alternatives to the.proposed sale, the Second

aggravation of those effects that must in fact result in

DEIS considers the following:

view of the relative magnitude of the other activities

no

sale~

a three-year delay

in the sale; and two alternative reduced sale areas.
Further alternatives must be considered.

!!/ The second DEIS states in passing that the water

The DEIS must discuss and consider alternative

quality effect of each of three dredges mining gold in State
waters is "major"--thrice major altogether, that is, not
even counting the Proposed Sale.

mining technologies that incorporate recycling, treatment,
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and/or disposal of tailings onshore or at offshore sites

with any approved State or local plan and laws.

where environmental harm will be minimized.

incons.istency exists, the statement should describe the

Alternative

"Where an

discharge technologies must also be considered, as well as

extent to which the agency would reconcile its proposed

limits on dredge type and size and production and discharge

action with the plan or law. ''

rates.

The Second DEIS concludes that "major" conflicts
The DEIS rejects transportation of tailings for

would exist between the Proposed Sale and the Alaska Coastal

discharge at a distance from the mining site because of

Management Program ("ACMP")--then makes the assumption that

cost, vessel traffic and creation of sediment mounds in

future monitoring and subsequent unspecified action would

areas otherwise unaffected.by mining operations.

reduce.those conflicts to "moderate". The ACMP requires that

Alterna-

tive discharge technologies were also rejected because of

the coastal zone and offshore areas be managed "so as to

cost.

maintain or enhance the biplogical, physical and chemical

!£

However, under the Clean Water Act, 33 u.s.c. Sl251

~.,

cost is not relevant in setting effluent limita-

characteristics of the habitat which contribute to its

tions in NPOES permits that are necessary to meet water

capacity to support living resources" and "so as to maintain

quality standards.

or

As discussed below, the information and

contemplated by the Proposed Sale show that the lessee might

district programs of the City of Nome and the Bering Straits

Accordingly, it is essential that the

Coastal Resource Service Area.

OEIS consider the alternative methods necessary in order for
mi~ing

H.

the State's sport, commercial and subsistence

The Proposed Sale would also conflict with the

unable to meet the requirements of the Clean Water Act

for a NPDES permit.

enha~ce

fishery."

analyses in the second OEIS for the method of discharge

be

NRDC·24a

The Nome program requires

that "mining shall not occur in commercial and subsistence
fishing a~;eas during the open fishing periods."

operations to qualify for the required permit.

The Bering

The Second DEIS fails to discuss adequately
conflicts with coastal management programs and
State laws.

significant adverse impacts to important and essential

The CEQ Regulations, 40 C.F.R. Sl506.2(d), require

habitats, commercial fishing activities, subsistence harvest

Straits program requires that offshore mining "avoid

the DEIS to discuss any inconsistency of a proposed action

activities and navigation."

.,
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Section 307 of the coastal.·zone Management Act

307 violated, if CZMA's consistency requirements were not
applied to the Proposed Sale. 12/

requires that any activity conducted or supported by a
Federal agency within, or directly affecting, a State's

The Proposed Sale would also be inconsistent with

coastal zone must be consistent with any approved State

laws of the State of Alaska if, as indicated in the Second

management program for that zone.

DEIS, violations of State water quality standards within

The ACMP, which incorpo-

rates local coastal plans promulgated pursuant to it, is ·

State waters may result from the proposed mining operations

such a program.

carried on near these waters.

MMS must determine the extent to which the

The DEIS must include a

Proposed Sale is consistent with the ACMP, and the State

specific discussion of these violations and the conse-

must review and certify that determination.

quences.

The u.s. Supreme court's decision in Secretary of

I.

the Interior v. California, 464 u.s. 312 (1984), concluded
that an OCS oil and gas lease sale was not subject to the

The second DEIS fails to discuss adequately
permits and licenses that would be needed by the
lessee under the Proposed Sale.
The CEQ Regulations, in 40 C.F.R. Sl502.25(b),

consistency requirements of ·section 307, under the circum-

require the DEIS to "list all Federal permits, licenses, and

stances of that case.

other entitlements which must be obtained in implementing

Subsequently, in testimony before a

Congressional committee, a representative of the u.s.

the proposal."

Department of Justice stated that it was the Admini-

In order to conduct mining operations, the lessee

stration's position that the Supreme court decision was

under the Proposed Sale would have to obtain a National

narrow in scope and did not exempt Federal activities other

Pollutant Discharge Elimination System (NPDES) permit under

than those relating to oil and gas lease sales. This testi-

the Clean Water Act from the Environmental P-rotection

mony was at least in part responsible for congress' decision

Agency, authorizing and regulating discharges of effluent,

not to amend Section 307 in response to the Supreme Court

consisting of saltwater and tailings.

decision.

conclusions contained in the Second DEIS show that the

I

In line with the Administration's position, the

The information and

National Oceanic and Atmospheric Administration amended its
regulations to exempt only oil and gas lease sales.

The
12/ The State of Alaska has notified MMS that "consistencl
certification and review should be required."

Administration's position would be contravP.ned, and Section

V-64

NRDC-26

32

33

decision may have an effect on its OCS mining program,

lessee may be unable to meet the requirements of the Clean
Water Act for the issuance of such a permit, as discussed

Norton Sound lease sale, in regard to subsistenc.e uses.

below.

Second DEIS must discuss the aboriginal rights of the native

The

population of the Nome region, in light of this decision,

In addition to the NPDES permit, mining operations
pursuant to the Proposed Sale would require a water quality

the extent to which the Proposed Sale may be inconsistent

certification from the State of Alaska under CWA 5401,

with those rights and the manner in which the Proposed Sale

because the Second DEIS indicates that those operations,

would be reconciled with those rights.

although carried on in OCS waters, may result in pollution

III. The Operation of the Dredge in the Manner.Proposed
Would Violate the Standards and Criteria of the Clean
Wllter Act.

that would violate State water quality standards in nearby
State waters.

The Second DEIS does not discuss this

The information and conclusions contained in the

question.

Second DEIS show that lessees may be unable to meet the
requirements of the Clean Water Act ("CWA") for .NPDES

Neither does the Second DEIS discuss the necessity

permits for the following reasons.

for a permit under CWA 5404, generally required for the

First, CWA S403(c)(2) prohibits issuance of an

discharge of dredged material.

J.

NPDES permit "where insufficient information exists on any

The Revised DEIS fails to discuss aboriginal
subsistence rights.

proposed discharges to make a reasonable judgment on any of

Since the preparation of the Original DEIS, the

u.s.

the guidelines ••• "

Court of Appeals for the Ninth Circuit has held that

be~n

as to preclude meaningful analysis"' -- that information

extinguished by the Alaska Native Claims

would likewise be insufficient for purposes of the NPDES

Settlement Act or by the Federal government's paramount
interest in the

ocs.

13/

stated above in these coi1UI1ents, the

information contained in the Second DEIS is "so inadequate

aboriginal subsistence rights on the Outer Continental Shelf! NRDC-21
have not

As

permit.

MMS has conceded that this

Under certain conditions, tho regulations under CWA

(the "CWA Regulations") provide an exception to the statutory requirement and authorize issuance of a permit without
sufficient information (40 c.F.R. Sl25.123(c)).

13/ The Village of Gambell et al. v. Hodel et al.,
F.2d
(9th Cir., 1989).

We believe

that this regulatory exception is inconsistent with CWA.
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Fourth, if (as seems distinctly possible) the
lessee under the present State mineral lease were to be the

second, even accepting the validity of the above
exception, the conditions specified in the CWA Regulations

successful bidder in the Proposed Sale, it would be inappro-

will not be met because water quality criteria will be

priate, because of the lessee's numerous and chronic viola-

violated.

tions of its existing NPDES permit, for EPA to issue a new

CWA S402(a) requires that NPDES permits ensure

NPDES permit

compliance with (among other provisions) S30l(b)(l)(C),
which requires treatment adequate to meet water quality
standards.

The Second DEIS makes clear that Federal chronic

NRDC-29

(o~

for MMS to recommend permit issuance or to
NRDC-31

select the Proposed Sale as the preferred alternative)
unless new conditions were imposed that would ensure compli-

and acute criteria for certain trace metals and the chronic

ance with the new permit.

criterion for turbidity would be violated. !!/

conclusions reached in the Second DEIS, it may be impossible

Water

to ensure compliance with

quality standard violations outside permissible mixing zones
(discussed below) may not

~e

From the data presented and

~ny

permit issued in accordance

with CWA.

condoned, whether or not local.

Third, CWA S402(a) also requires that NPDES

The Second DEIS discussion assumes a 100 meter

permits ensure compliance with the guidelines that must be

mixing zone in its analysis of environmental effects and

met by the discharge to which the permit would relate.

assumes that contamination within that 100 meter zone is·

In

the case of the Proposed Sale, the discharge would fail to

permissible.

meet those guidelines.because, first of all, Federal water

40 c.F.R. Sl25.121(c) require a more restrictive mixing zone

quality criteria would be violated--a E!! ! ! violation of
the guidelines.

NRDC·30

This is not correct.

CWA Regulations,
NRDC•32

if it is determined that such a zone would be appropriate.
A more restrictive zone would be appropriate for the pro-

Moreover, discharge would cause unreason-

able degradation of the marine environment (a violation of

posed operations.

see EPA Water Quality Standards Handbook

the guidelines) within the meaning of the CWA Regulations

(December 1983) at 2-7 to 2-9.

(40 C.F.R. Sl25.122(a)).

allowed only for chronic criteria; acute criteria should

Moreover, mixing zones are

apply even within the mixing zone.

Id.

The analysis and conclusions contained in the
14/ As discussed above, while the second DEIS now
indicates that mercury is not a problem, we believe the data
is too limited to draw such a conclusion.

l

second DEIS and the selection of a preferred alternative to
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be made by MMS must conform to the CWA requirements discussed above.
IV.

The Lease Term Should Be Much Less Than 20 Years.

37

J

and making decisions.

40 C.F.R. 51502.1.

It should indi-

cate the agency's preferred alternative, if one exists.
40 C.F._R. Sl502.14(e).

As we state below, we find it clear that the only

In the present case, a preferred

alternative should be stated:

acceptable alternative under the second DEIS is "No Sale".

"No Sale."

The Second DEIS reaches the conclusions that the

If, however, a lease were to be entered into, a 20-year term

Proposed Sale, either alone or cumulatively, would have

would be much too long.

"major" effects on local water quality, fishes (including

The Proposed Sale involves many

risks, known and unknown, of serious environmental

migratory species--salmon and herring), migratory waterfowl

consequences.

and sociocultural systems.

As discussed above (see note 9), while an ocs

In addition, the Second DEIS

lease is in effect, the Government's right to cancel the

relies on improper assumptions regarding the effectiveness

lease or to order a suspension of mining for environmental

of future monitoring-programs, only vaguely outlined in the

reasons is severely limited.
cancelled an

NRDC·34

In fact MMS has never

ocs lease for environmental reasons.

DEIS, to reduce to "moderate" or "minor" its forecasts of

To

effects on other matters including turbidity, trace-metals,

protect the human population and marine environment of the

habitat~

Nome region, as well as the public interest, MMS must not

plans.

bind the Government for an initial lease term that covers

endangered species and consistency with land use

Moreover, the "moderate" effect on human health,

more than five years of mining operations, the typical lease

as defined in the Second DEIS, means that mercury levels of

term under the ocs oil and gas program.

pregnant women would be elevated to 6-10 ppm in hair--a

If all goes well, a

,

renewal lease can be considered (subject to NEPA

level at which, according to a recent study, children born

procedures) •

to such women have been found to have development deficien-

v.

cies more than twice as common as those found in children of

The Second DEIS Should RecoiM1end the "No Sale"
Alternative.
An environmental impact

disclosure document.

stat~ment

mothers with lower mercury levels--and

is more than a

cies in neurological functions.

It is to be used in planning actions

certainly unacceptable.
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~ave

more deficien-

Such~ "moderate" effect if

Other effects that are found
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"major" or "moderate" are likewise not worth risking for thj
sake of the Proposed Sale.
Future dredge mining in waters adjacent to the
Proposed Sale area is "assumed to increase".

Three dredges

were to be in use during 1989, dredging 300 acres per
season.

Mining operations pursuant to the Proposed Sale

cannot be safely added.
The only alternative considered in the Second DEIS
that copes with these environmental problems is "No Sale".
Thank you for considering these comments.

......
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January 17, 1989
Regional supervisor,
Leasing and Environment,
Minerals Management Service
949 East 36th Avenue, Room 110
Ancbora9e, Alaska 99508-4302
Attention:

of the

Mr. Ray Emerson

NATURAL RESOURCES DEFENSE COUNCIL
and

Dear Kr. Emerson:

THE OCEANIC SOCIETY

our comments on the proposed Norton Sound Lease Sale
under the Alaska ocs Mining Program are enclosed
herewith. We welcome the opportunity to comment on the
proposal. A copy of our comments has been sent to you
today by facsimile transmission.

on the
DRAFT ENVIRONMENTAL IMPACT STATBKBNT
ALASRA OUTER ~NTINBNTAL SHELF

Yours sincerely,.

OCS

MINING PROGRAM

NORTON SOUND LEASE SALE

William·Schrenk
Consulting Attorney

January 17, 1989

WS:ag
Encl.

Prepared by
William Schrenk, consulting Attorney
Robert Adler, senior Attorney
Natural Resources Defense council

Wal1ingtc111 0/ficr.
IJSO Ntu•lbrk Aut., N.W.
w.uhin8fon, DC 20005
202 78J.780CJ
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617f4J-6300
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The Natural Resources Defense council and the Oceanic
Society (hereafter, "NRDC") submit the following comments on the
draft environmental impact statement ("DBIS") prepared by the
Minerals Management Service ("MMS") of the Department of Interior
for the Alaska Outer Continental Shelf ("OCS") Mining Program,
Norton Sound Lease Sale (the "Proposed Sale"). NRDC has had a
long standing interest in ocs leasing activities off Alaska's
coast and elsewhere, and we welcome the opportunity to comment on
the DEIS.

the affected coastal states and communities. We question DOl's
authority to establish an ocs mining program, and to conduct the
proposed Norton Sound mining sale, on the limited statutory basis
provided by OCSLA as now in effect. We also question the wisdom
of embarking on such an important program with potentially
massive enyironmental impacts with so little congressional
direction.
NRDC strongly recommends that KMS withdraw its
proposal to conduct the Norton Sound lease sale until adequate
statutory authority for ocs minerals mining is forthcoming from
Congress.

The Proposed Sale would be the first under MMS's proposed
OCS Minerals Leasing Program. The Proposed Sale would offer
approximately 178,282 acres in northwestern Norton sound, located
5 to 22 kilometers offshore in waters 20 to 30 meters deep near
Nome, Alaska, for lease for gold and other hard minerals mining.
Gold is presently the only marketable mineral that can be
recovered economically from the lease area. Placer mining
operations would dredge 12,500 - 15,000 cubic meters per day of
sediment (to a depth of more than six meters) and would pump 47.8
million gallons per day of seawater onto the dredge for treatment
of the dredged sediment. A substantially-equal volume of
seawater and tailings would then be discharged together into the
water without treatment. MMS has estimated that total gold
production for the "mean case" (i.e., with one dredge in
operation) could be 530,000 troy ounces -- and double that amount
for the "high case" (with two dredges). The proposed lease term
is 20 years and thereafter so long as the lessee complies with
the lease.

II.

DOI Should Not Embark on an ocs Mining Program until its
Regulations Governing Leasing and Mining for Hard Minerals
on the ocs Are In Effect.

DOI's proposed regulations governing leasing and mining
operations on the OCS for minerals other than oil, gas and
sulphur are in the "comment" stage. NRDC has submitted comments
on them (Attachment 1). It is not clear when final regulations
will be issued.
MMS has erred in publishing the DBIS for the Proposed Sale
prior to the issuance of final regulations. A proper analysis o(
the environmental impacts of the Proposed Sale can be 111ade only
"INRDC-37
in the light of the final regulatioqs, which will presumably set
requirements and standards to protect the environment. The
nature and extent of those regulations will profoundly influence
the level of impact that will result from the Proposed Sale. It
is entirely inappropriate for MMS to publish a DEIS that purports
to assess impacts before final environmental standards and
requirements have been promulgated.

Very briefly summarized, NRDC's principal comments are that
further legislative and regulatory action are necessary before
the proposed sale, and the proposed national ocs mining program
itself, are commenced; that the DEIS is so seriously deficient in
so many respects as to "preclude meaningful analysis"; that
operation of the dredge in the manner proposed would violate the
standards and criteria of the Clean water Act; and that - above
all - the dangers to human health and the environment posed by
the Proposed Sale, especially those arising from mercury
contamination, are so clear and grave as to make "No Sale" the
only acceptable alternative. MMS should not risk another
Minimata tragedy for 530,000 ounces of gold.

In no event should MMS conduct the proposed Sale or commence
the OCS mining program before the final regulations are adopted
and in effect. There are no emergency conditions that would
justify proceeding with the Proposed Sale before the new
regulations are promulgated. To the contrary, the potential for
serious environmental harm presented in the DEIS, as well as the
inadequacy of available information, make clear the necessity to
proceed with particular care and caution.

our comments in detail are as follows:

I.

DOI Should Not Embark on an ocs Mining Program Having
Massive Environmental Impacts without Adequate Congressional
Qirection and Autbgrization.

NRDC believes that the Outer Continental Shelf Lands Act
("OCSLA") provides an inadequate basis for a marine minerals
leasing program and that new legislation is required if such a
program is to be undertaken in an environmentally sensitive
manner, with opportunity for full involvement by the public, and

NRDC-36

1. NRDC's position on this subject is stated in detail in its
"Comments on DOI's Proposed Regulations Governing the Leasing of
Minerals, Other Than Oil, Gas and Sulphur in the ocs and
Governing Operations in the ocs for Minerals Other Than Oil, Gas
and Sulphur" dated November 2, 1988. A copy of those comments is
attached hereto as Attachment 1.
2
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III. Qeficiencies in the QRXS.
The DBIS fails to provide adequate data, discussion
analysis and other information, as required by law, rega~ing the
effects of the sale on human health and the environment, and its ]/fRDC•38
failure in this regard renders it •so inadequate as to preclude
meaningful analysis.• 40 C.P.R. §1S02.9(a).
A.

Failure to proyide adequate data on mergury.

The Council on Environmental Quality's regulations (the "CEQ
Regulations") implementing the National Environmental Policy Act
("NBPA") require that an environmental impact statement provide
"full and fair discussion of significant environmental impacts"
and that it be "supported by evidence that the agency has made
the necessary environmental analyses." 40 C.F.R. §1502.1.
Further, "NEPA procedures must ensure that environmental
information is available ••• The information must be of high
quality. Accurate scientific analysis, expert agency comments,
and public scrutiny are essential to implementing NEPA." 40
C.F.R. §lSOO.l(b). These requirements apply to the DEIS as well
as to the final statement: "The draft statement must fulfill and
satisfy to the fullest extent possible the requirements
established for final statements ••• " 40 c.F.R. §1502.9(a). As
detailed below, these basic requirements have not been satisfied
in the DEIS.
The Natives of the region, Inupiat and Yu•pik, have a
"subsistence" way of .life that depends upon harvesting marine
resources for basic food requirements. This way of life is
vitally important to Native cultural values and social
organization, as well as to their food supply, and is protected
by Federal and State laws. The Proposed Sale area is heavily
used by subsistence bunters and includes some of the highest
biomasses of fish in the Norton Basin, as well as large numbers
of seal, walrus and beluga whale. The Proposed sale area also
contains prime habitat for seabirds and red king crab. All of
these resources are of great importance to Native subsistence.
The area also includes commercial red king crab fisheries.
As the DBIS makes clear, mercury contamination and its
effects on water qu~lity, invertebrates, fish, waterfowl, marine
mammals and, above all, human health are the most vital concerns

NRDC-39

raised by the Proposed Sale. 2 Tho toxic horrors of mercury are
also made clear: ita effects are irreversibler they persist for
many yearsr they are selective to the nervous ayatemr they
particularly affect women and infants and the unborn. Mercury is
a hundredfold more toxic than other trace metals. It is
consistently biomagnified within the food chain, so that its
concentration increases in organisms at higher trophic levels
ultimately in humans -- where it can accumulate and become
concentrated as methylmercury, its most toxic form. It is
covariant with gold -- the Bima Data indicate that mercury
content of sediments where gold is mined in Norton Sound was
found to be "severalfold" greater than elsewhere.
Mercury concentrations are of special concern in the
Proposed Sale area because: 1) very high mercury levels are
already present in adjacent waters; 2) the covariance of highmercury and high-gold concentrations in offshore placer deposits
means that already high levels of mercury would increase as a
result of dredging; and 3) dangerously high levels of mercury
have been found in marine resources and in Arctic peoples
elsewhere who subsist on diets similar to that of Natives of the
Nome area. Since the last centutf, the marine environment of the
Nome area has been exposed to mercury contamination from gold
.mining and processing through runoff from contaminated soils and
from streams where gold dredging has occurred.
The consequences of additional mercury contamination in the
sale area are potentially very severe. Nevertheless, the
information in the DEIS on mercury contamination in the Proposed
Sale area i~ very far below the ~igh quality required by the CEQ
Requlations. Water column concentrations of mercury and other
2. In addition to mercury contamination, other impacts,
particularly turbidity and habitat alteration, raise serious
environmental concerns. The Bima Data, mentioned below, show
that present dredge mining in the area results in violations of
the NPDBS limit and State standards for turbidity, producing
"extremely high turbidity values" at o.s km. from the dredge.
For the Proposed Sale, average turbidity greater than chronic
Federal and State criteria are expected to occur over an area of
up to 32 square km. High turbidity can have significant adverse
effects on marine organisms, including inhibition of reproduction
and photosynthesis.
The Proposed Sale and other nearby dredging would ha~e a
"major" effect on the red king crab, one of the most important
commercial and subsistence resources of the area, largely as
result of alteration of benthic habitat by dredging. According
to the DEIS, the red king crab population would be reduced in
number to a point from which it would not recover for several
generations.

a

3

4
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trace-metals over most of the Norton Basin are said by the DEIS
to be "poorly known." some data are presented for the waters of
northwestern Norton sound, the reqion in which the Proposed Sale
area is located, but these data are said by the DEIS to be
"confused." No data exist for mercury concentrations in
suspended sediments in the Norton Basin.

ppb• up to 500 meters from
cadmium, copper and nickel
criteria within 500 meters
slowly, these levels miqht
particular place.

the dredge. Concentrations of
would also exceed Federal acute
of the dredqe. since the dredqe moves
persist for weeks or months in a

Major adverse effects on marine orqanisms and humans that
consume them could logically be expected to result from such
severe mercury pollution. Yet remarkably little effort to
document effects on marine orqanisms and humans from past BimA
operations appears to have been made. The Bima Data include some
tissue samples taken from invertebrates, very few from fish, and
none from waterfowl. 6 Tissue taken from three seals, the only
mammal tested, was found to contain nearly half the amount said
to be lethal to humans and more than double the level of mercury
considered by the Fish and Wildlife Service to be presumptive of
an environmental mercury problem. This latter level is based on
assumed consumption of seafood 100 times less than the level of
consumption by Natives in the Proposed Sale area.

The DEIS includes some mercury data that were obtained in
the past few years from the monitorinq program on the dredqe DimA
(the 11 Bima Data"), which is operated under a qold-mininq lease
from the State of Alaskf in State waters adjacent to a portion of
the Proposed Sale area.
But the DEIS indicates that the Bima
Data is meaqer in many respects and of doubtful quality.
Althouqh the DEIS states that the Bima Data on mercury
concentrations in the water column are "confused," they are
called the "most valid estimate" for the Sale area. Though
"confused," the Bima Data indicate background mercury
concentrations in the water column averaqinq 0.6 ppb, ranqinq up
to 1.8 ppb -- 24 times to 72 times the Federal chronic criterion
for mercury of 0.025 ppb (a limit allowed to be reached only once
in three years for a four-day period).

No data whatsoever are provided rega~dinq mer~ury levels
amonq the Natives living in the vicinity of the Proposed Sale
area.

The Bima Data on the release of mercury in sediments into
the dredqe effluent as a result of dredqinq operations indicate a
maximum increase of 4.7 ppb of·mercury from influent to effluent
on the dredqe, measured over a four-day period. The Bima Data
also show that the BimA exceeded its NPDES permit reptrictions
(0.875 ppb) for discharqe of mercury 15% of the time -- and at
times substantially exceeded the Federal acute criterion of 2.1
ppb at the edqe of the mixinq zone and beyond, a limit allowed to
be reached only once in three years for a gne-hour perigd. The
DEIS estimates, "takinq thf quality of the existinq monitorinq
[Bima) data into account," that for the Proposed Sale the
Federal chronic criterion for mercury would A1HAVa be exceeded
and that dredqinq operations would result in a 10% or more
increase in mercury concentrations at the edqe of the mixinq zone
up to 40% or more of the time and would cause the Federal acute
criterion to be exceeded on the order of once a month "by a few

Reliable, sufficient and site-specific data on baseline
mercury concentrations in the water column, in the marine
organisms consumed by people of the area and in those people
themselves; as well as data on the effect of dredqinq on those
concentrations, are essential be~ore any meaningful analysis can
be made reqarding the impacts of additional mininq operations in
the Proposed Sale area or any part of it. Such information is
absolutely critical to an informed decision on whether or not to
proceed with the Proposed Sale and, if so, how to proceed.
Because the cost of obtaining adequate information relevant to
mercury contamination is not exorbitant, and the means of
obtaining it are well-known, it must be included in the DEIS.
40 C.P.R. S1502.22(a).

3.
One of the key assumptions made in the DEIS is that mininq
operations under the Proposed Sale would occur from a dredqe
similar to the iimA·

6.
The Fish and Wildlife service, in considering the proposed
mining operations, has stated that it is "essential" for the
protection of the peregrine falcon, a threatened spe~ies found in
the area, that Federal water quality chronic criteria for mercury
and cadmium not be exceeded. Because it is clear that these

4.
The DEIS stronqly suqqests that those permit restrictions
are too weak, due to underestimates of backqround mercury
concentrations in the waters. Permit restrictions for nickel
contamination and for turbidity were also exceeded.

have been found in the area, MMS recently initiated formal
consultation with FWS, as required by Section 7 of the Endanqered
species Act, and FWS will furnish a biological opinion on the
danger to the peregrine falcon population. The conclusions
reached in this opinion should be included in the DEIS as part of
the "full and fair discussion" of this issue.

s. The DEIS states that several "tens of samples" would be
necessary to evaluate releases of mercury from dredqinq
activities.
5
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The absence of this information fatally flaws the OBIS. The
CEQ Regulations provide that "(i)f a draft statement is so
inadequate as to preclude meaningful analysis, the agency shall
prepare and circulate a revised draft of the appropriate
portion." 40 C.F.R. §1502.9(a). HMS must prepare a revised
draft that includes the above information and analysis and
corrects other deficiencies in the OBIS, discussed below.
B.

mercury and the fearful consequences of mercury poisoning are
explained. Thera is a confusing prese~tation of information on
mercury levels and consumption. But there is no site-specific
data regarding'background mercury levels in the Native population
in the vicinity of the Proposed Sale area, and no projection of
further contamination or other damage to that population that may
occur as a result of the Proposed Sale. There is no judgment or
analysis of health impacts by anyone with special expertise. The
OBIS's limp conclusion is that "it might not take much of an
increase in mercury levels in the water column in the sale area
before these higher levels of mercury bioaccumulate in the food
webs and finally affect the human population more than might
already be occurring without the sale" -- and that, because of
the threat to human health, the consumption and harvesting of
marina mammals and fish might cease.

Failure to proyide analysis by experts in medicine and
public healtb.
·

The OBIS is also fatally defective by reason of its omission
of any discussion or analysis by agencies or professional persons
possessing special expertise in medicine and public health
regarding health effects from contamination by mercury and other
trace metals. Without the involvement of such agencies and
persons, the DEIS fails to make the necessary environmental
assessment and the "accurate scientific analysis" required by the
Act and the CEQ Regulations. 40 C.F.R. §l500.1(b) • The
disciplines of the preparers of the OBIS (oceanographers,
bio~ogists, a geologist, an anthropologist, a physical scientist,
an economist, social scientists and supporting staff) are not, in
a crucial respect, "appropriate to the scope and issues" (40
C.F.R. §1502.6) that must be covered by the OBIS, one of which is
the effect of increased contamination of the food chain on human
health. 40 C.F.R. §§1502.16(a) and 1508.8. It additionally
appears that MMS failed to use the "special expertise" of other
agencies regarding human health impacts •to the maximum extent
possible consistent with its [HHS'] responsibility as lead
agency" as required by 40 C.F.R. §1501.6(a).
c.

j
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o.

The methgd of presenting gymulatiye effects conceals
their true magnitude.

The DEIS is required to provide information and analysis
regarding the cumulative impacts of the Proposed Sale, together
with other past, present and reasonably foreseeable future
actions, to the same degree as is required for the sale alone.
40 c.F.R. §1508.7. The cumulative impacts are critically
important because they include actual conditions, present and
potential, and not merely the effects of the proposal considered
in. isolation.

Failure to include specific conclusions on human
ballh·

Human health is one of the most important environmental
issues raised by the Proposed Sale. Remarkably, human health was
not fully recognized in the scoping process, which produced a
list of issues in which "human health" is only one of the several
components of the •socioeconomic" issue. Human health must be
treated not merely as a part of the socioeconomic issue. It is a
medical and public health issue of the very first magnitude.
Even the subsidiary treatment given by the DEIS to human
health in the scoping process is not adequate. For each of the
other components of the socioeconomic issue, a formal conclusion
is reached in which the effect of the Proposed Sale on the
particular component is found to be major, moderate, minor or
negligible. This conclusion is a very important part of the
guidance to the Secretary provided by the EIS.

This analysis is oblivious to the most vital question: what
would be the affect on human health if hunters do not cease to
hunt, or if women and children do not cease to eat, in the
vicinity of the Proposed Sale area or even further away in
regions where contaminated marine resources may find their way?
This is very far from the "full and fair discussion" and
meaningful analysis required by the CEQ Regulations. 40 C.F.R.
§1502.1. MMS must prepare and circulate a·revised OEIS that
corrects the grossly deficient·discussion of human h~alth impacts
in order to allow a reasoned choice among alternatives. 40
C.F.R. §1502.9(a).
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The portion of the OBIS dealing specifically with human
health reaches no such conclusion. The characteristics of

In the DEIS, the past, present and future actions reflected
in the cumulative discussion include other offshore placer mining
for gold in state waters, onshore mining and mineral processing
that contribute to the contamination of the marine environment,

8
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have a "major" effect (local water quality, commercial fisheries,
subsistence-harvest patterns, sociocultural systems, and coastal
management programs), the cumulative effect is simply stated to
be also "major." (In the case of invertebrates and red king
crab, the "moderate" effect of the proposal alone is increased to
"major" for the cumulative effect.) Since "major" is the most
serious category of adverse effects used in the OBIS, the
discussion of cumulative cases thus reaches no conclusion as to
the increpse in these effects resulting from those cases. This
omission conceals the severe aggravation of those effects that
must in fact result in view of the relative magnitude of the
other activities included in the cumulative case. This comment
is equally applicable to the OBIS analysis of the potential
effect resulting from the "high case" (i.e., the operation of two
dredges rather than one) as compared with the "mean case."

and annual dredging of the Nome harbor. 7 The total area dredged
in the cumulative case WQUld be more than four times that dredged
under the Proposed Sale (and it is not clear that this includes
the harbor dredging).
Offshore dredge mining operations presently being conducted
in State waters adjacent to the Proposed Sale are about equal in
extent to the amount forecast for the proposal. In the near
future, two additional dredges are expected to be brought into
operation in those waters under existing State leases. There are
a number of State prospecting permits which may lead to new
mining leases in the near future in nearby coastal waters.
There are also a number of onshore gold mines, including some
engaged in dredge mining of riverbeds.
The annual dredging of Nome harbor and offshore discharge of
the dredge spoils is another source of mercury contamination that
can be expected to contribute to the cumulative effects. No
information whatever is provided regarding the scope or effects
of such dredging, except for the statement that, because of the
known mercury contamination of the Snake River watershed near
Nome, this activity "may add some additional risk of mercury
pollution." (The 1983 EIS for this harbor dredging and spoil
discharge did not even evaluate the effects of trace metals.)
Few data, none for some activities, are presented for the
cumulative cases. The discussions and analyses are.perfunctory
in most cases. For example, it is stated that the cumulative
effect of offshore mining could result in an increase of·"a few
ppm" in the mercury in tissue of "1,000 to 5,000 or more
walruses, bearded seals, spotted seals and beluga whales" -- an
astonishing statement, considering that the Fish and Wildlife
·Service has set 1.1 ppm freshweight as the level of mercury in
tissues of marine mammals that is presumptive evidence of an
environmental mercury problem, and that daily consumption of fish
containing 5 to 6 ppm of mercury has been said to pose a lethal
threat to humans.
In the case of the five environmental issues in which the
OEIS concludes that the Proposed Sale, considered alone, would
7.
Harbor dredging is included in the cumulative water quality
discussion in the OEIS. It does not appear to be included in the
cumulative cases for other environmental effects. This should be
corrected in the FEIS.
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The meager portions of the OBIS relating to cumulative
environmental effects do not meet the requirements of the Act and
the Regulations. More data and analysis are required and MMS'
basis for its conclusions on environmental effects must be ·
spelled out in a manner that discloses the comparative effects of
the high case, mean case, cumulative case, and non-cumulative
case.
E.
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•

Tbe DEIS tails to coDsider otber reagonpble
altematiyeg.

The CEQ Regulations, 40 C.F.R. §1502.1, state that one of
the primary purposes of the OBIS is to "inform decision makers
and the public of the reasonable alternatives which would avoid
or minimiz~ adverse impacts or enhance the quality of the human
environment." This discussion of alternatives is the "heart of
the environmental impact statement." 40 c.F.R. §1502.14.
As alternatives to the proposed sale, the OBIS considers the
following: no sale: a three-year delay in the sale: and two
alternative sale areas, one reduced from 40 blocks to 25 blocks,
the second from 40 to 15 blocks. Further alternatives must be
considered.

J

NRDC•4 fl.

The OBIS must discuss and consider alternative mining
technologies that incorporate recycling, treatment, and/or
disposal of tailings onshore or at offshore sites where
environmental harm will be minimized. Alternative· discharge
NRDC•4 1a. technologies must also be considered, as well as limits on dredge
type and size and production and discharge rates.

J

The OBIS rejects transportation of tailings for discharge at
a distance from the mining site because of cost, vessel traffic
and creation of sediment mounds in areas otherwise unaffected by
mining operations. Alternative discharge technologies were also
rejected because of coat. However, under the Clean Water Act, 33

Several existing OCS oil and gas leases are included in ~he
cumulative case, but their effects are largely dismissed because
only exploratory wells have been drilled to date. Possible
future oil exploration and development impacts are given only
cursory treatment. This section must be expanded.

10
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u.s.c. §1251 At~·· cost is not relevant in setting effluent
limitations in NPDES permits that are necessary to meet water
quality standards. As stated in section IV below, the
information and analyses in the DEIS for the method of discharge
contemplated by the Proposed Sale show that the lessee would be
unable to meet the requirements of the Clean Water Act tor a
NPDES permit. Accordingly, it is essential that the DEIS
consider the alternative methods necessary in order for mining
operations to qualify for the required permit.
F.

case. Subsequently, in testimony before a Congressional
committee, a representative of the u.s. Department of Justice
stated that it was the Administration's position tha~ the Supreme
court decision was narrow in scope and did not exempt Federal
activities other than those relating to oil and gas lease sales.
This testimony was at least in part responsible for Congress•
decision not to amend Section 307 in response to the Supreme
court decision. In line with the Administration's position, the
National oceanic and Atmospheric Administration amended its
regulations to exempt 2D..lY. . pil and gas lease sales. The
Administration's position would be contravened, and Section 307
violated, if CZMA'f consistency requirements were not applied to
the Proposed Sale.

Tbe PEIS fails to discuss adequately confligts with
goastal management programs and State laws.

The CEQ Regulations, 40 C.P.R. §1506.2(d), require the DEIS
to discuss any inconsistency of a proposed action with any
approved state or local plan and laws. "Where an inconsistency
exists, the statement should describe the extent to which the
agency would reconcile its proposed action with the plan or law."

The Proposed Sale would also be inconsistent with laws of
the state of Alaska if, as indicated in the DEIS, violations of
state water quality standards within State waters would result
from the proposed mining operations carried on near these waters.
The DEIS must include a specific discussion of these violations
and the consequences.

The DEIS concludes that "major'1 conflicts would exist
the Proposed Sale and the Alaska Coastal Management
Program ("ACMP"). That Program requires that the coastal zone
and offshore areas be managed "so as to maintain or enhance the
biological, physical and chemical characteristics of the habitat
which contribute to its capacity to support living resources" and
"so as to maintain or enhance the State's sport, commercial and
subsistence fishery." According to the DEIS, at least four State
standards set by ACMP would be violated by the proposal_.

be~ween

G.

The CEQ Regulations, in 40 c.F.R. §1502.25{b), require the
DEIS to "list all Federal permits, licenses, and other
entitlements which must be obtained ln implementing the
proposal."

The Proposed Sale would also conflict, according to the
DEIS, with the district programs of the City of Nome and the
Bering Straits coastal Resource Service Area. The Nome program
requires that "mining shall not occur in commercial and
subsistence fishing areas during the open fishing periods." The
Bering straits program requires that offshore mining "avoid
significant adverse impacts to important and essential habitats,
commercial fishing activities, subsistence harvest activities and
navigation."
Section 307 of the Coastal Zone Management Act requires that
any activity conducted or supported by a Federal agency within,
or directly affecting, a State's coastal zone must be consistent
with any approved State management program for that zone. The
ACMP, which incorporates local coastal plans promulgated pursuant
to it, is such a program. MMS must determine the extent to which
the Proposed Sale is consistent with the ACMP, and the State must
review and certify that determination.

The pEIS fails to diseuss permits and licenses that
would be needed by the lessee under tbe Procosed Sale.

In order to conduct mining operations, the lessee under the
Proposed Sale would have to obtain a National Pollutant Discharge
Elimination System (NPDES) permit under the Clean Water Act from
the Environmental Protection Agency, authorizing and regulating
discharges of effluent, consisting of saltwater and tailings.
The information and conclusions contained in the DEIS show that
the lessee would be unable to meet the requirements of the Clean
Water Act for the issuance of such a permit, as discussed below
under the next heading.

NRDC·49

The U.S. Supreme Court's decision in Secretary of the
Interior v. california, 464 u.s. 312 (1984), concluded that an
ocs oil and gas lease sale was not subject to the consistency
requirements of Section 307, under the circumstances of that

In addition to the NPDES permit, mining operations pursuant
to the Proposed Sale would require a water quality certification
from the State of Alaska under CWA §401, because the DEIS
indicates that those operations, although carried on in ocs
waters, would result in pollution that would violate state water
quality standards in nearby state waters. The DEIS does not
discuss this question.

8.
The State of Alaska has notified MMS that "consistency
certification and review should be required."

11
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Neither does the DEIS discuss the necessity for a permit
under CWA 5404, generally required for.the discharge of dredged
material.
IV.

Fourth, if (as seems distinctly possible) the lessee under
the present state mineral lease were to be the successful bidder
in the Proposed Sale, it would be inappropriate, because of the
lessee's numerous and chronic violations of its existing NPDES
permit, for EPA to issue a new NPDES permit (or for HHS to
recommend permit issuance or to select the Proposed Sale as the
preferred alternative) unless new conditions were imposed that
would ensure compliance with the new permit. From the data
presented and conclusions reached in the DEIS, it would be
impossible to ensure compliance with any permit issued in
accordance with CWA.

J

The Operation of the Dredge in the Hanner Proposed Would
Violate the Standards and Criteria of the Clean Water Act.

The information and conclusions contained in the DEIS show
that lessees would be unable to meet the requirements of the
Clean Water Act ("CWA") for NPDES permits for the following
reasons.

The DEIS discussion assumes a 100 meter mixing zone in its
analysis of environmental effects and assumes that contamination
within that 100 meter zone is permissible. This is not correct.
CWA Regulations, 40 C.F.R. §125.121(c) require a more restrictive
mixing zone if it is determined that such a zone would be
appropriate. A more restrictive zone would be appropriate for
the proposed operations because of the bioaccumulation and
persistence of the pollutants: because mixing zones should not
present barriers to migratory fish passage or other aquatic
habitat; and because mixing zones should be as small as possible,
using end-of-pipe dispersion technology or other means. ~ EPA
water Quality standards Handbook (December 1983) at 2-7 to 2-9.
Moreover, mixing zones are allowed only for chronic criteria:
acute criteria should apply even within the mixing zone. ~.
Yet the 'EIS applies both acute and chronic criteria for mercury
at the e~~e of the mixing zone.

First, CWA §403(c)(2) prohibits issuance of an NPDES permit
"where insufficient information exists on any proposed discharges
to make a reasonable judgment on any of the guidelines ••• " As
stated above in these comments, the information contained in the
DEIS is 11 so inadequate as to preclude meaningful analysis" -that information would likewise be insufficient for purposes of
the NPDES permit. Under certain conditions, the regulations
under CWA (the "CWA Regulations") provide an exception to the
statutory requirement and authorize issuance of a permit without
sufficient information (40 C.F.R. §125.123(c)). We believe that
this regulatory exception is inconsistent with CWA.
Second, even accepting the validity of the above exception,
the conditions specified in the CWA Regulations will not be met
because water quality criteria will be violated. CWA §402(a)
requires that NPDES permits ensure compliance with (among other
provisions) §301(b)(ll(C), which requires treatment adequate to
meet water quality standards. The DEIS makes clear that Federal
chronic and acute criteria for mercury, as well as criteria for
certain other trace metals, would be violated by the proposed
· mining operations. Water quality standard violations outside
permissible mixing zones (discussed below) may not be condoned,
whether or not local.
Third, CWA §402(a) also requires that NPDES permits ensure
compliance with the guid~lines that must be met by the discharge
to which the permit would relate. In the case of the Proposed
Sale, the discharge would fail to meet those guidelines because,
first of all, Federal water quality criteria would be violated -a ~ BA violation of the guidelines. Moreover, discharge would
cause unreasonable degradation of the marine environment (a
violation of the guidelines) within the meaning of the CWA
Regulations (40 C.F.R. §125.122(a)) for numerous reasons,
including the potential impacts on human health, the bioaccumulation and persistence of the pollutants, the effect on
endangered species and spaWning sites, the effect on commercial
and subsistence fishinq and conflicts with the Alaska Coastal
Hanaqement Program.

NRDC·62

NRDC-63

NRDC-64

NRDC•55

The D~IS argues that because the chronic mercury criterion
is already violated in ambient waters of the Proposed Sale area,
that violation is no longer an appropriate consideration;
instead, the OEIS selects a criterion of 10\ increase in mercury
concentration in the discharge. This is not permissible under
CWA. Where violations of criteria already occur, a NPDES permit
must not allow ~ additional pollutant loads from any point
source.

]NRDc-611

The analysis and conclusions contained in the DEIS and the
selection of a preferred alternative to be made by HHS must
conform to the CWA requirements discussed above.

]NRDC-61

v.

Any Lease or Other Action Should Prohibit the Use of Mercury
in the Recoverv of G~

The Proposed Sale contemplates the possibility that a l~ssee
miqht use mercury for the onboard recovery of gold from mined
ore. Such a possibility should be absolutely and totally
excluded.
Onboard use of mercury would require the use and storage on

13
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The OBIS states that if Stipulation Ho. 1 were made a term
of the Proposed Sale, providing for environmental surveys and
monitoring, the affects would in nearly all cases be reduced from
"major" to "minor," because the Regional Supervisor, Field
Operations ("RSFO") of MMS would have authority to order
modification or suspension of mining operations, as "appropriate"
to protect biological resources. The purpose of the Stipulation
would be, it is said, to "ensure" that exceedances of Federal
criteria and State standards for turbidity and trace metal
concentrations would be detected and corrected. But Federal
criteria for mercury (among other metals) and State standards and
NPDES limits applicable to present mining operations in adjacent INRDC-69
state waters are already being exceeded. It is clear according
to the DEIS, that the Proposed Sale would lead to substantial
increases in existing exceedances. What is the use of a survey
and monitoring program that will confirm environmental calamities
already known or anticipated with certainty -~ a program that if
fully and effectively applied would require mining operations to
cease as soon as they begin? Such a program would serve only to
permit mining to continue while the lessee surveys and monitors,
gathers and analyzes samples, and prepares and files its annual
reports; and while RSFO studies the reports, consults with State
and Federal agencies, makes determinations, and issues compliance
requests.

the dredge of large quantities of mercury. Much of this mercury,
up to 25' according to the DEIS, may be lost in the ordinary
course of operations. Historically, the DEIS states, as much
mercury is lost as gold is recovered. FUrthermore the
possibility of a total mercury spill exists in the case of the
loss of the dredge -- and two of the last three dredges operating
in this area, one of heavy storms, have been lost at sea.
The use of mercury in processing ore would aggravate well
beyond the already excessive levels the adverse environmental
effects of the Proposed Sale. Downstream from the dredge,
mercury concentrations would exceed the Federal acute criterion
for tens of kilometers, reaching 10 to 60 ppb in the effluent.
According to the DEIS, it is unlikely that mercury would be
used in connection with mining operations in the Proposed Sale
area. Any lease or other action should ensure that it is not
used.
VI-

The QEIS Should Recommend the

11

No Sale" Alternative.

An environmental impact statement is more than a disclosure
document. It is to be used in planning actions and making
decisions. 40 C.F.R. §1502.1. It should indicate the agency's
preferred alternative, if one exists. 40 C.F.R. §1502.14(e). In
the present case, a preferred alternative should be stated: "No
Sale."

Present gold mining operations ~n adjacent State waters are }
a good example of the ineffectiveness of limits on operations.
Those operations have been going on for several years. Criteria,
standards and limits have been and are being exceeded, and EPA
RDC·BO
has issue~.a compliance order t9 the lessee under its NPDES
permit. Yet apparently no change in operations has occurred. In
fact, according to the DEIS, it is expected that those operations
will continue to pollute Norton Sound unacceptably.

The DEIS reaches the conclusions that the Proposed Sale
would have "major" effects on local water quality, invertebrates
and red king crab, commercial fisheries, subsistence-harvest
patterns, sociocultural systems and coastal management programs.
The DEIS reaches no specific con~lusion whatever as to effects on
human health, but these effects would surely be "major" or worse.
The cumulative effect of the Propose~ Sale and other present and
future activities would, as discussed above, be surely even worse
than "major" on many issues, if adequately considered.
Some of the "moderate" effects described in the DEIS seem to
call for an even mora serious classification. For example, the
DEIS states that "cumulative effects for toxic trace metals
(especially mercury) could result in severe effects and declines
of the local peregrine falcon (a threatened species) population
that would require several generations for recovery" -- then
UVRDC-68
concludes that the Proposed Sale would have "moderate" effects on
the regional populations. Clearly the affect on the ~
population, if expressed, would be "major." See Note 6 above
regarding the pending consultation by the Fish and Wildlife
Service on the danger of the Proposed Sale to the peregrina
falcon population.

The alternatives considered in the DEIS -- a three-year
delay in the sale and alternative sale areas of reduced size
do not cope with these environmental problems. The three-year
delay does not change any of the conclusions as to effects of the
Proposed Sale on environmental issues according to the DEIS. The
two alternatives of reduced sale areas are found in one case to
reduce the effects on seabirds and peregrina falcons from
"moderate" to "minor" and, in the other case, to reduce the
effects on red king crab and commercial fisheries to "minor" and
"moderate" -- the "major" effects are unaltered except in the
case of commercial fisheries.
According to the Bima Data, mercury concentrations in State
waters adjacent to the Proposed Sale area have reached 1.8 ppb, a
level within the range reached in Minimata Bay, in Japan, where
a,ooo people contracted mercury poisoning in a major epidemic.
It is clear that the OBIS should recommend the "No Sale"
alternative.
Thank you for considering these comments.
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following comments on the Department of Interior's proposed rules

!1!9-19.()0.19

governing leasing and operations for minerals other than oil, gas
and sulphur on the ocs.•

NRDC believes that the Outer-

Continental Shelf Lands Act (OCSLA) provides an inadequate basis
COMMENTS ON

for a marine minerals leasing program and that new legislation is

DOl'S PROPOSED REGULATIONS GOVERNING THE
LEASING OF MINERALS, OTHER THAN OIL, GAS
IN THE OCS (53

~.

&

required if such a program is to be undertaken in an

SULPHUR

environmentally sensitive manner with opportunity for full

BAg. 31424-31440)

involvement by the public, the affected coastal states and

AND

communities.

GOVERNING OPERATIONS IN THE OCS FOR MINERALS
OTHER

THAN

OIL, GAS, & SULPHUR (53

~.

The Interior Department essentially relies on a

single sentence in OCSLA, §8(k), as a basis for its promulgation

BAg. 31442-31466)

of these detailed and extensive regulations.

we question the

Department's authority to establish such an extensive regulatory
program on such a limited statutory.basis.

We also question the

wisdom of embarking on such an important program with potentially
massive environmental impacts with so little congressional
direction.
congress found in 1978

th~t

the OCSLA was an inadequate

vehicle for regulating the exploration for and commercial
November 2, 1988

Prepared by

recovery of oil and gas on the ocs.

Sarah Chasis
Senior Attorney
Natural Resources Defense Council

was extensively amended to provide greater safeguards for the
environmen~

As a consequence, the OCSLA

and greater opportunity for input into the leasing

process from affected coastal states, local governments and the
public.

However, when congress undertook these revision& it was

•
NRDC also incorporates by reference the earlier comments
submitted by the Oceania Society on NRDC's behalf concerning
DOI's mineral leasing program, dated August 19, 1985 and June 24,
1987.
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concerned with oil and gas activities only.

As a result, the

states and local communities plan and would give direction to the

significant changes and reforms in the legislation were made

Department's environmental studies program.

applicable only to oil and gas activities and have no

pollution fund to cover clean-up costs and environmental damages

applicability to other marine minerals.

resulting from mining activities.

For example, key

provisions of the 1978 Amendments which are restricted to oil and

Nor is there a

What remains applicable to mineral resource development on

gas activities include the following:

the OCS then are the original provisions of the 1953 Act,

the findings and purposes section of the Act;

provisions outdated and inadequate to provide the necessary

§8(a) establishing bidding systems;

controls over mineral resource activities.

§11 establishing requirements for submission of

inadequacies of the current law, we strongly recommend that the

exploration plans and setting the standards for the content of

Because of the

Interior Department delay its promulgation of regulations and its

such plans and disapproval of such plans;

implementation of a marine minerals leasing program until new

§18 requiring the development of a 5-year oil and gas

legislation is enacted which is specifically designed to cover

leasing program;

non-oil and gas marine minerals.

§20 requiring the conduct of environmental studies;

Having made this basic point, NRDC makes these specific

§25 setting out the requirements for the submission and

comments regarding the proposed regulations.

approval of development and production plans and the cancellation
of oil and gas leases where a development and production plan is

The Role of thg States in Mineral LeAsing and Operations

disapproved;

We are concerned that the regulations give inadequate weight

§26 establishing an ocs oil and gas information program:

to affected coastal states in decisions regarding mineral leasing

Title III establishing an offshore oil spill pollution

and operations.

fund; and

If Interior is truly interested in a cooperative

relationship with the states, as the preamble to the regulations

Title IV establishing a fishermen's contingency fund

suggests, then it should be willing to afford the states an

providing compensation to fishermen due to activities related to

important decisionmaking role in the program.

oil and gas exploration, development and production.

However, the

regulations only give coastal governors the right to comment and

There is thus no requirement, for example, that there be a

have those comments considgrgd by the Secretary of the Interior.

5-year program for mineral leasing which would help affected

SAg~.

2

§281.16 ("Written comments of the Governor(s) ••• shall
3

V-79

be considered by the Secretary.").

In addition, the preamble

that case is limited to oil and gas leasing only.

states that federal consistency review is not applicable to

the administration specifically committed to a

mineral lease sales. (page 31429).

interpretation of that court decision.

Finally, the proposed

Furthermore,

narr~w

Testimony of Assistant

regulations governing operations do not clearly state that

Attorney General caroi Dinkins before the House Subcommittee on

Section 307(c)(3) applies to the approval of delineation, testing

oceanography, 98th cong., 2d sass. (1984).

and mining plans.

regulations exclude only ocs oil and gas lease sales, nothing

NRDC recommends that Interior Department commit to a

else, from the federal consistency requirement.

positive and cooperative working relationship with affected
coastal states by doing three things.

And NOAA's

930.33(c) (1985).

First, the Interior

15 c.F.R.

In the spirit of that commitment and in

compliance with NOAA's regulations, Interior should recognize the

Department should apply the requirements of 119 of OCSLA to

applicability of consistency to mineral leasing.

mineral leasing and the approval of testing and mining plans.

Third, the preamble to the regulations governing operations

Admittedly, it is not altogether clear whether 119 applies to

should make absolutely clear that Interior recognizes that

minerals other than oil and gas.

§307(c)(3) of the coastal Zone Management Act (CZMA) .applies to

(Section 19(a) imposes a

general requirement for state consultation, without reference to

Interior Department's approval of delineation, testing and mining

any particular mineral; however, 119(c), in defining the national

plans.

interest refers specifically to oil and gas.)

Rather than

utilizing this ambiguity to avoid the application of §19 to the

Oppg[tunity fgr pyblic Bgyiew and cgmmgnt

marine minerals program, Interior should instead embrace this

NRDC believes there is inadequate opportunity provided for

section and apply it both at the lease sale stage and to

public review and comment upon delineation, testing and mining

development and production of marine minerals.

plans prior-to their approval.

This would have

As currently drafted there is no

the effect of giving greater weight to a state's recommendations

explicit·pro.vision for public notice of such plans and designated

than is currently provided in the proposed regulations.

time periods for submission of comments.

Second, rather than broadly construing the Supreme Court

for review and comment provided to the states in the proposed

decision in secretory of thg Interior y. Cplifgrnio, 464 u.s. 312

regulations (see 1282.5(b)-(d)) should be provided to the publ~c.

(1984), Interior should narrowly construe that decision to exempt
only ocs gil pnd gps leasing from consistency.

The same opportunities

The holding of

4

5
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Environmental Impact Statements
attach the appropriate mitigation measures and conditions to the

NRDC strongly urges the Department to commit to preparing an

lease.

environmental impact statement for each lease sale of minerals
rather than for only the first lease sale in an area.

gathering can be very focused or useful if the 1ease is

Virtually

every ocs oil and gas lease sale is accompanied by an Eis.·

It is difficult to see how the pre-lease EIS and data

completely open-ended.

NRDC

If through additional prospecting or

believes the same practice should exist with respect to mineral

through operations on an existing lease, it is determined that

lease sales as well.

other minerals exist, then another lease sale can be held in that

Preparing an EIS on each new sale would

region.

permit DOI to update the information on environmental effects,

The Secretary's flexibility to deny access to certain areas

something particularly important because of the newness of the
program and the new and different technologies employed.

for environmental reasons is much more limited once a lease has

For

been issued than before.

similar reasons, we also strongly recommend that the Interior

For example, the authority to cancel

leases for environmental reasons is very. limited and compensation

.Department commit to the preparation of EIS on each mining plan.

must be provided to the lessee in the event or such cancellation.
~

The OCS Marine Minerals Covered by p tease
NRDC strongly recommends that the Interior Department

Therefore, it is desirable to know as much as

~

leasing about the

~inerals

to be explored for and

developed and their environmental impacts.

reconsider its proposal to issue mineral leases for all minerals
rather than specifying which minerals may be mined.

§281.47.

possible

The issuance of such opep-ended leases also raises questions

Through

·prospecting, companies and the Interior Department should be able

about fair market value requirements.

to determine which areas sWould be leased for what minerals.

ensure that fair market value is being obtained for these public

Different minerals require widely differing mining techniques and

resources if he leases them without any knowledge or information

have significantly different environmental impacts.

about what minerals are present.

Knowing in

How can the Secretary

advance and specifying in the lease which minerals may be mined
Lack of Clear Enyironmental Standards

will assist in the preparation of the pre-lease EIS and the
collection of environmental data.

One of the real deficiencies of the regulations and one

It will also allow Interior to

which we think reflects a deficiency in the current law is the
lack of clear environmental standards to govern the Secretary's
•

The only exceptions are supplemental sales.

decision regarding which tracts to lease and when to approve or

6

7
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disapprove post-leasing plans.

No standard at all is set forth

Inadequacy of EXisting taws

to guide the Secretary's decision regarding which tracts to
offer.

The preamble asks whether commenters believe that the

The standard tor disapproving a testing or a mining plan

is much too stringent.

~

§282.12(c) and (d).

existing laws are inadequate to protect the environment.

The Director

In our

view, the National Environmental Policy Act (NEPA) provides

must determine that exceptional circumstances exist, that

inadequate protection because it has been interpreted essentially

implementation of the plan would probably cause serious harm to

as a procedural statute wnich, while providing important

the environment, will not disappear or decrease to an acceptable

information to the decisionmaker, does not necessarily guarantee

extent within a reasonable time and the advantage of disapproving

that he or she will actually use it and make an environmentally

the plan outweighs the advantage of proceeding with the plan.

sound decision.

The standard set out in §282.28 (environmental protection

protection of endangered and threatened species.

measures) is also totally inadequate.

It provides that testing,

The Endangered Species Act deals only with the
The CZMA, as

interpreted by DOI, does not even apply to mineral leasing.

And

development, production and processing activities would only be

OCSLA provides no environmental standards or controls for marine

approved on the determination that the adverse impacts can be·

mineral leasing specifically.

"avoided, minimized or otherwise mitigated."

This is too vague

In conclusion, a stringent environmental mandate is not

and undefined a standard to provide sufficient protection or

provided by OCSLA nor other environmental laws which would ensure

predictability.

that the.Interior Department administers this program with

We favor a more rigorous environmental test, one which would

maximum concern for environmental safety and protection.

require that the Secretary find in writing, before issuing a
lease or approving a subsequ~nt plan, that the authorized

Thank you for this opportunity to comment.

activity cannot reasonably be expected to result in a significant
adverse effect on the marine or coastal environment.

Such a

standard would provide greater protection for the environment as
the Department proceeds with the program.

8
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Rqponse NRPC-1
We believe the OCSLA· provides a clear legal basis for OCS hard minerals lea5ing. SeCtions 5 and 8(k) of the
O~LA, in combinati~n with 19 other sections of the OCSLA, which are applicable in whole or in part to
mmerals other than oil, gas, and sulphur, clearly and specifically grant authority and responsibility to the
Secretary of the Interior to presence terms and conditions appropriate to the regulation of OCS mining, including
prelease prospecting, leasing, and postlease operations.
The Department of the Interior promulgated, without legal challenge, fmal rules under the OCSLA in 1988 and
1989 governing prospecting, leasing, and development of minerals other than oil, gas, and sulphur. These
regulations tailor implementation of the OCSLA to the OCS hard minerals leasing, providing effective
environmental safeguards and for full involvement of the coastal states, local communities, and the general public.
The proposed OCS Mining Program, Norton Sound Lease Sale, and postlease mining activities will be governed
by these regulations.
Response NRDC-2
The EIS provides a thorough and adequate assessment of the potential effect of methylmercury on human health
(see Sec. IV.B.15). Health experts (D. Marsh and T. Kosatsky) at the MMS Workshop to Design Baseline and
Monitoring Studies for the OCS Mining Program, Norton Sound, Alaska (USDOI, MMS, 1990}, agreed that
mercury is the only trace metal found in association with the proposed mining that potentially poses a health risk
to the human population through dredging activities. Therefore, no lengthy discussion of other trace metals was
included in the analysis of effects of the proposal on human health.
The EIS contains extensive revisions that adequately evaluate the impact of mercury and other toxic trace metals
associated with the dredging on the environment with a detailed discussion and assessment of each of the toxic
metals present in the sediments and in the seawater (see Sec. IV.B.2., Effects on Water Quality). The EIS
thoroughly evaluates the potential effects of each of these trace metals on marine plants and invertebrates (Sec.
IV.B.3.}, on fishes (Sec. IV.B.4.) on marine and coastal birds (Sec. IV.B.5.), on nonendangered marine mammals
(Sec. IV.B.6.) and on endangered species (Sec. IV.B.7.). The MMS has carried out timely studies on tracemetal analysis of seawater associated with the dredging and has conducted a baseline methylmercury-hair study
of Nome women to evaluate the risk of mercury and arsenic exposure in the Nome population. The results of
these studies as well as the results of the mercury and monitoring workshops conducted by MMS in 1988 and
1989 have been incorporated into the EIS (USDOI, MMS, 1989, 1990).
Rqponse NRDC-3

This EIS does provide a full and fair discussion of significant environmental impacts and has made the necessary
environmental analyses of the effects of the proposal on the environment, including water quality, invertebrates,
fishes, waterfow~ marine mammals, subsistence hunting and fishing, and human health (see Sec. IV.). This EIS
uses currently available information to present descriptions of the environment, alternatives including the
proposed action, and environmental consequences of those alternatives. Prior to publication of the second DEIS,
MMS collected additional critical information on water quality and levels of mercury in Nome women of
childbearing age--data that were previously considered inadequate. Subsequent to the first DEIS, stipulations
and information to lessees were included as part of the proposal. These monitoring programs will require that
additional information be provided--information that will be essential in analyzing effects. Review has been
sought from expert agencies and the public (see Sec. VA. for a listing of those who responded to the EIS).
Response NRDC-4
These comments have been included. Most of the comments are no longer relevant to the second DEIS because
of results from recent water sampling which indicated that mercury levels were below the EPA water-quality
criteria, thus decreasing the concern regarding bioaccumulation of mercury in the food chain. Many of the other
comments on the previous draft have been resubmitted as new comments.
Response NRDC·S
The commenter's concerns regarding potential contamination by mercury and other trace metals is reflected in
the EIS. Recent data obtained by MMS offshore of Nome suggests that the water concentrations of mercury
are much less than previously indicated by the Bima monitoring program. As summarized in Section IV.B.2,
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three analysis procedures--based on measur~d downcurrent concentrations, elutriate. test ~esults, and extrapolation
of total mercury concentrations in the sediment--suggest t_hat merc'!fY ~oncentrations m the ~ater at the ~d~e
of the (100-m) mixing zone will not exceed acute or chrontc EPA cntena for the proposed action. The validity
of this conclusion will be tested by the monitoring required under Stipulation No. 1. These data have been
discussed in the EIS and have been used as the basis for revised analysis. The preliminary results of the analysis
of these data indicated low levels of methylmercury in Nome women (see Response NRDC-11). The legitimate
and serious concern about potential effects of mercury on humans has led to an additional study of mercury levels
in the hair of women of childbearing age in Nome. Results of this study will not be available until 1991.
Mitigating measures (Stipulation Nos. 1, 2, and 3) are incorporated as part of all the proposals to protect the
environment from mercury accumulation and protect human health.
Response NRDC-Sa
The MMS also has been concerned about the levels of methylmercury in Nome residents who consume large
quantities of marine mammals and fish because of the known high levels of methylmercury in some Canadian
Natives. It was this concern that caused MMS to work with the Norton Sound Health Corporation in conducting
a study of methylmercury levels in Nome women of childbearing age (see Sec. IV.B.15). These levels were quite
low; only two of the women had levels at 6 ppm or higher. In October of 1990, MMS, in conjunction with the
Norton Sound Health Corporation, began conducting a second hair study of women of childbearing age in Nome
who are "heavy consumers" of subsistence foods. See also Response NRDC-11.
Response NRDC-6
The second DEIS recognizes and assesses the consequences of additional mercury contamination from existing
as well as the proposed mining (see cumulative effects of other projects under Sees. IV.B.3, 4, 5, and 15). See
Response NRDC-5.
Response NRDC-7
The concerns regarding potential contamination by other trace metals have been addressed in the text of the EIS.
Concentrations measured in conjunction with the Bima monitoring program suggest that lethal and sublethal
effects to marine plants, invertebrates, and fishes could occur, but, in general, these are expected to be localized
and short term in nature. Other trace metals in addition to mercury will be monitored by the same mitigating
measures (Stipulation No. 1) specified in Response NRDC-5.
Response NRDC-7a
This concern is addressed in Section IV.B.2.b. Those Bima data for mercury were considered erroneous.
Response NRDC-7b
This concern is addressed in Section IV.B.2.b.
Response NRDC-8
The "elevated levels" and "very high anomalies" of trace metals that are possible, although not necessarily
probable, are based on the suite of sediment data compiled from all available sources in Table 111-3. These
sources presum~bly inclu~e the unreferenced. "other testing., of NRDC. ~owever, note that only some high
mercury values m the sediment--and not the htghest values--have been attnbuted to possible mercury pollution
in the Table 111-3 studies. The highest mercury concentrations and the high concentrations of the other metals
are attributable to natural sources and are not evidence of manmade pollution. This natural origin of the metals
however, would not necessarily limit contamination caused by the stirring of these metals into the water colum~
during mining. In the discussion of the effects on water quality for each metal in Section IV.B.2, terms such as
"elevated levels" and "anomalies" are quantified. For example, for arsenic, "anomalous and an order of
magnitude higher, concentrations of arsenic" are identified as being "up to 3,000 ppm." An e~timate is provided
for each ~etal of how much of ~ anomalous sediment .co.ncentration of metal would increase plume
concentratiOns at the edge of the mtxmg zone and whether this mcrease would exceed water-quality criteria.
There are four lines o~ reasoning supporting· th~ EIS appr~ach of using surface sediment chemistry to project
the effects from dredgmg deeper sediments. Ftrst, there IS a small data set for metal from eight deep (2-toV- 84

7-m) sediment samples at one dredge site in State waters (Table E-6 in Jewett et al., 1990). The mean
concentrations of seven metals (mercury, arsenic, chromium, lead, zinc, copper, and nickel) in these deeper
sediments were not significantly different (p = 0.05) than the mean of all (pre) dredge-site samples (n=50,
including the eight deeper samples). The eighth metal, cadmium, was significantly (fivefold) lower in
concentration in the deeper sediment. That some deeper sediment data exist for inshore waters has been
clarified in Section IV.B.2.b. The second line of reasoning supporting the EIS approach is the similarity of tracemetal chemistry for surface tailings and predredging surface sediments in State waters (Tables E-6 and E-7 in
Jewett et al., 1990). In line with what was found for surface versus deeper sediments, only the cadmium
concentrations differ between the two data sets; this time being almost sixfold lower in the surface tailings than
in the undisturbed surface sediments. The third line of reasoning is the recommendation of the MMS Workshop
to Design Baseline and Monitoring Studies for the OCS Mining Program, Norton Sound Lease Sale (Hood, in
press). This recommendation stated that MMS should concentrate on postsale monitoring of tailings chemistry
to quantify potential trace-metal effects because the demonstrated heterogeneity of Nome-area sediments and
the targeting of yet unidentified, metal-rich, auriferous deposits by miners made the alternative procedure of
presale-sediment coring for this purpose infeasible. The ·fourth line of reasoning is the incorporation of the
monitoring program C)S part of the proposed sale (Stipulation No. 1) which will enable MMS to verify whether
effects are at the level projected in the EIS.
Response NRDC-8a
The FEIS has used the available information to document levels of trace metals observed in marine organisms
in Norton Sound and has combined this information with dose-related effects of trace metals on marine
organisms to project the types and extent of effects likely under the proposal. The monitoring program is
designed, at least in part, to track trace-metal concentrations in the water column and selected organisms in order
·
to address concerns identified in the EIS.
Response NRDC-9
The high levels found in seals were taken from liver tissues In which most of the mercury is in an inorganic (far
less toxic) form rather th~ as methylated mercury (far more toxic). High concen~rations of cadmium, not
mercury, were reported in walruses. The monitoring program under Stipulation No.1 would acquire more data
and result in further analysis of mercury and of other trace metals associated with the proposed mining.
Response NRDC-10
The FWS completed a second biological opinion (dated June 26, 1990) based on the new trace-metal data
(especially mercury) concerning mercury levels in water and organisms in Norton Sound. The information and
recommendations from the second opinion, as well as the first opinion (June 7, 1989), have been incorporated
into the text of the FEIS (see Appendix B for the biological opinions and other consultation documentation).
Response NRDC-11
It is unknown how many of the sample of 200 women from Nome (about 22% of the women of childbearing age)
were from high seafood consumers since no dietary survey was performed with the sampling. Only two of the
women had levels at 6 ppm or higher. In October of 1990, MMS, in conjunction with the Norton Sound Health
Corporation, conducted a second hair study of women of childbearing age in Nome who are "heavy consumers"
of subsistence foods. A segmental analysis of,hair will be done to determine the monthly level of methylmercury
exposure. The final report should be available sometime in the middle of 1991. While the results of this study
were not available for this FEIS, they will be used to provide a baseline of levels of methylmercury of women
in Nome. The results of this study also will indicate whether the lessee will need to pursue further human health
monitoring as required in Stipulation No.3.

Discussions with Dr. David Marsh, an international expert on effects of methylmercury on developing fetuses,
revealed that there were some problems with the Kjellstrom report cited and some division in the WHO
regarding the Kjellstrom study. For this reason, there was some disagreement among the WHO committee
members regarding what level of methylmercury in pregnant women would cause low level effects to developing
fetuses. A compromise was reached and the WHO decided on a range of 10 to 20 ppm, but decided against
setting a "safety level'' until further studies could be conducted and the Kjellstrom findings verified.
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Response NRDC-U

Mining production is assumed to begin in 199?. ~ would allow for. evaluati?n of results of the hair sampling
study conducted in October 1990. If levels m this study were cons1dered high (over 10 ppm), MMS would
consider seeking Office of Management and Budget (OMB) approval to conduct a dietary survey and further
hair sampling. The OMB approval would take a year, possibly more. In any case, there would be sufficient time
to do further studies prior to production if there were a need to do so.
Response NRDC-13

The WHO does not recognize 6 ppm to less than 10 ppm methylmercury as a level where neurological
deficiencies in young children are likely to occur. Six ppm of methylmercury in the hair has been noted in the
past by WHO as the "safety level" of methylmercury in adults. Ten to 20 ppm is the level of concern for
developing fetuses. The MODERATE definition (Table S-2) refers to one or more women in which
methylmercury hair levels are between 6 and 10 ppm (see also Response NRDC-11).
Response NRDC-14

The MMS has quantified the risks of mercury contamination to humans and marine organisms. The recent MMS
study of mercury levels in seawater associated with the current dredging indicate there is only a slight increase
of mercury (0.4 ppt) at the dredge mixing zone (Crecelius, Apts, and Lasora, 1990), resulting in a total mercury
level (background level of 1 ppt) of 1.4 ppt which is well below the EPA chronic criterion level (25 ppt; see Sec.
IV.B.2). This represents a very low or insignificant risk to marine organisms. The MMS study on methylmercury
hair levels in Nome women of childbearing age indicated that methylmercury hair levels are very low (an average
of 1 ppm) and well below the threshold level of 10 ppm at which there is a small risk of neural impairment to
the fetuses of women with this methylmercury hair level. This study included the use of rigorous scientific
statistical analysis that was reviewed and approved by the U.S. Public Health Service (PHS). The PHS provided
no adverse comments.
In October 1990, the MMS initiated a follow up hair sampling in order to conduct a segmental hair analysis to
determine if there were any seasonal variations of mercury exposure in Nome women of child bearing age who
are high seafood consumers. This will be examined to verify the results of the previous study. The monitoring
program required under Stipulation No. 1 will monitor mercury and other trace metals in the marine
environment and is expected to assure that any changes in mercury or other trace-metal levels associated with
the proposed action will be detected and that appropriate measures will be taken to prevent any significant risk
to the marine environment. Under Stipulation No. 3, further study of methylmercury levels in the human
population will be conducted, if necessary, to further quantify the risk of methylmercury exposure in the Nome
population.
Response NRDC-15

Recent measurements of trace-metal concentrations near the Bima dredging operation analyzed with state-ofthe-art methodology have led to the reevaluation of the potential effects of trace metals. This reevaluation is
reflected in the second DEIS. These data, in conjunction with literature reviews of the dose-related effects of
trace metals on organisms, and results that were obtained from a study of the levels of mercury in the hair of
women of childbearing age in Nome, provide a sufficient base for analysis of potential effects. Although one
concerned about the potential biomagnification of mercury might argue for the analysis of tissues of organisms
all the way up the trophic pathways, it is reasonable and parsimonious to sample top-level consumers, such as
humans and peregrine falcons, for indications of such biomagnification. Data concerning mercury levels in the
local arctic peregrine falcon population have been collected and presented in the FWS June 26, 1990, biological
opinion. This information has been included in the text for the FEIS. This will provide baseline information
on mercury levels in peregrine falcons for any future monitoring that is required under Stipulation No. 1. Under
Stipulation No. 1, the monitoring program is expected to gather sufficient baseline (control) and test (dredgingarea) data on trace-metal levels in water and sediments and in marine organisms, including subsistence species.
If mercury levels are high in the subsistence species, the U.S. Public Health Service would be involved in the
further testing and monitoring of mercury levels in the human population. Current levels being measured, in
association with present dredging· in State waters, indicate that mercury levels are low and within normal
environmental levels and pose no risk to human health. If the monitoring program indicates an increase in
mercury levels above normal, further evaluation could lead to the decision to restrict or shut down operations
in order to prevent any increased risk of mercury exposure or bioaccumulation in the human population of Nome.
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The PHS does not anticipate adverse effects on human health (see the PHS letter in this section). See also
Response NRDC-8.
Response NRDC-16

This concern is addressed in Response EPA-1. Based on the new NPDES permit for the Bima, turbid waters
should not extend beyond the edge of the mixing zone {1,000 m in State waters, presently 100 m in Federal
waters). The effects of turbidity on marine and coastal birds, nonendangered marine mammals, and endangered
and threatened species are assessed in Sections IV.B.S, IV.B.6, and IV.B.7. Effects of turbidity on marine
organisms have been discussed in the appropriate sections of the EIS. In particular, effects on marine plants and
invertebrates are discussed in Section IV.B.3.b.
Response NRDC-17

The concern regarding red king crab reiterates part of the discussion of effects of habitat alteration on red king
crab, which appears in Sec. IV.B.3.a. As regards the scanty information for other benthic marine organisms,
substrate composition, and community dynamics within the proposed sale area, that also is discussed in Sec.
IV.B.3.a. The commenter's partial rendering of the concern and how it may be dealt with does not accurately
reflect the discussion. We have gained considerable knowledge about substrate types, benthic communities, and
the consequences of dredging in somewhat shallower waters from the monitoring program associated with the
Bima operations, specific knowledge is not available for the proposed sale area. The Bima monitoring program
allowed definition of potential problem areas that should be addressed in the proposed monitoring program.
These include: the extent of cobble substrate within the proposed sale area, identification of any restricted or
unique communities, including areas of high densities of red king crab, and recovery rates of disturbed cobble
communities. Thus, sufficient information has been obtained to make a reasonable analysis and come to a
conclusion of the reasonable, foreseeable effects of the proposal. The monitoring program that is associated with
the proposal should be able to provide essential information that would allow the level of effect to benthic
organisms to be controlled. See Response NOME-4 also.
Response NRDC-18

The EIS provides for a full and fair discussion of significant environmental effects using currently available
information to present descriptions of the environment and alternatives, including the proposed action, and
environmental consequences (effects of turbidity, trace metals, and habitat destruction on marine plants and
invertebrates (Sec. IV.B.3], on fishes (Sec. IV.B.4], on marine and coastal birds (Sec. IV.B.S], on nonendangered
marine mammals (Sec. IV.B.6], on endangered species [Sec. IV.B.7] and the effects of trace metals on human
health [Sec. IV.B.15]; see also Response NRDC-3). The original water-quality data around which the first draft
EIS was written were shown to be erroneous by niore state-of-the-art water-quality testing. The second draft
EIS was not based on unsupported assumptions but on the results of trace-metal investigations in Nome waters
done with state-of-the-art methods. These numbers have been replicated with additonal testing and are the
numbers used in this FEIS.
The Bima NPDES permit reissued by EPA in October 1990 (USEPA, 1990a; see Appendix E) is designed to
assure that water quality criteria are not exceeded at the edge of the mixing zone. Monitoring is required under
the EPA NPDES permit as well as under MMS regulations (30 CFR 282.21 and 282.28), and therefore
monitoring is assumed as part of the proposal and provided under Stipulation No. 1, on Environmental Survey
and Monitoring and Operations Management and Stipulation No. 3, on Monitoring in Humans. The
Environmental Survey and Monitoring and Operations Management stipulation would, in part, provide a baseline
of environmental data prior to the commencement of mining. The baseline data would then be used as an
indicator from which to identify changes in the biological environment, including trace-metal bioaccumulation,
turbidity, and habitat destruction and provide a basis for the Regional Supervisor, Field Operations (RS/FO)
to take additional mitigative actions if appropriate. Stipulation No. 3 requires lessees to monitor mercury levels
in humans if certain conditions are met (see Sec. II.F).
The EPA letter dated August 3, 1990 (USEPA, 1990b; see letter in Sec. V), states: ''The changes being proposed
in the draft permit will generate the additional information that will be used to make decisions in the future
about operation and conditions under which dredging can be conducted in an environmentally approved manner.
Based on the •..emuent limits in the ...permit, EPA believes that federal marine water criteria for the seven trace
metals...are not expected to be violated at the edge of the 100 meter mixing zone." The EPA (USEPA, 1990d)
concluded that cupreous-sediment discharge from the proposed sale, as estimated in the EIS, would have
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negligible effect on water quality. The monitoring program will be re~ewed.by the Pos.tlease Review Team (see
Response NRDC-20) which EPA is expected to be a member of. Thts Revtew Team 1s expected to assure that
state-of-the-art meth~ds are used and that an adequate monitoring program is conducted. If the Postlease
Review Team determines that modifications to the dredging operation are necessary (see Response EPA-4) to
protect the environment, it is the responsibility of the Director of MMS to ensure that these modifications occur.
According to regulations, additional mitigating measures may be adopted and imposed at any time during the
term of lease.
The concern regarding EIS assumptions on effectiveness of stipulations also has been partially addressed in
Responses NRDC-8 and EPA-1. Without Stipulation No.1, the effect of turbidity on water quality would have
been a MODERATE LOCAL effect (rather than MINOR), but still a NEGLIGIBLE REGIONAL effect. The
effect of trace-metal discharges on water quality without Stipulation No. 1 would have remained a LOCAL
MAJOR effect and a NEGLIGffiLE REGIONAL effect.
.
Response NRDC-19
Stipulation No.1 requires that the lessee notify the RS/FO within 24 hours of becoming aware of measured
concentrations exceeding water-quality criteria. Thus, the RS/FO could take corrective action in a much shorter
timeframe than is indicated by the annual reporting requirement. The effects of likely turbidity and tracemetals contamination are not permanent, although the EIS has estimated a MAJOR LOCAL effect on water
quality as a result of likely occasional exceeding of the acute copper criterion. The ecosystem recovery period
for exposure to trace-metal concentrations, in terms of exceeding EPA criteria, is estimated to 3 years by EPA
(USEPA, 1986a). Based on the EIS data, the EIS analysis, and expected NPDES discharge limitations, the
EPA has called the effect of th~ proposal on water quality both acceptable (USEPA, 1990b) and negligible
(USEPA, 1990d). See also Response EPA-1.
That (1) MMS has acknowledged and identified problems encountered in the monitoring program in State waters
in both the frrst and second DEIS's and that (2) MMS has included stipulations such as the monitoring
stipulation (No. 1) as part of the proposed action should be taken as evidence of serious intent to protect the
sale area environment.
Response NRDC-20
The MMS is scheduled to develop a postlease coordination process prior to publication of the Final Leasing
Notice. The lessee will propose a monitoring program, which would be reviewed by the Postlease Review Team.
The Postlease Review Team will consist of MMS, appropriate State and Federal agencies, and others. The
Postlease Review Team will advise the MMS Regional Supervisor of Field Operations (RS /FO) of issues
associated with mining and will provide appropriate review of the· exploration and mining plans and the
monitoring program, including aspects such as what to monitor, how to monitor, and also would provide technical
review of studies to assure that the monitoring is done with the best scientific methodologies and technologies.
The MMS believes that postlease coordination will help ensure the highest standards in the monitoring program.
Response NRDC-21
The opinions and analyses of medical and health experts have been included in the extensive review of the
literature on effects of mercury on human health (see Sec. IV.B. 15.c.[1] and [2]). The opinions of Drs. Marsh
and Kosatsky as published in the Mercury and Monitoring Workshops (USDOI,MMS, 1989, 1990) also were
directly used in the second DEIS. The second DEIS also was reviewed by the U.S. Public Health Service and
their comments are included in this FEIS; the first DEIS was reviewed by the U.S. Public Health Service, Indian
Health Service, Drs. Marsh and Kosatsky, and the Norton Sound Health Corporation. The preparers,-particularly
the wildlife biologist and social scientist have a broad background of knowledge and experience not listed in the
DEIS that includes training and education in medical technology and health services. The followup study of
mercury levels in Nome women will include segmental sampling of the hair for seasonal variations in mercury
levels.·
Response NRDC-21a
Since the publication of the second DEIS, all of the existing oil and gas leases (Sale 57) in the Norton Sound
region have been relinquished and have been eliminated from the cumulative discussion.
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Response NRDC-22
This concern is addressed in the EIS by dividing effects on water quality into LOCAL and REGIONAL effects.
A increasing effect on· water quality in the EIS is denoted by both magnitude of effect (NEGUGmLE to
MAJOR) and area affected (WCAL to REGIONAL). Since "MAJOR" is defined in Table S-2 as a toxic
concentration (acute ·EPA criterion), a more severe effect level--more than toxic--is unreasonable. In addition,
cumulative activities will usually effect a specific LOCAL area only in terms of superposition of REGIONAL
degradation of water quality on that LOCAL area. The only MAJOR effect for water quality is over a very
limited extent, from increased copper concentrations within about 3 km of dredging. Other activities in the
cumulative case, including multiple dredges, are unlikely to significantly increase turbidity or trace-metal levels
with the same 3-km distance from the first active dredge. Multiple effects on different multiple LOCAL waters
are quantified in the analysis of REGIONAL water quality. In this EIS, cumulative activities are estimated to
be insufficient to increase the effects level for REGIONAL water quality from the MINOR for the proposal.
Response NRDC-23
Comparative effect levels of base case, cumulative case, and the alternatives are presented in Table S-1.
Comparisons to the base case are presented in the text of the analyses of effects in the cumulative case, high
case, and of the alternatives.
Response NRDC-24

As noted in CEQ Regulations, 40 CFR 1502.4, agencies, when preparing statements on broad actions may find
it useful to evaluate the proposal(s) in one of the following ways: (1) geographically, including actionS occurring
in the same general location, such as ·a body of water, region, or metropolitan area; (2) generically, including
actions which have relevant similarities, such as common timing, impacts, alternatives, method of implementation,
media, or subject matter, or (3) by state of technological development, including Federal or federally assisted
research, development or demonstration programs for new technologies (which, if applied, could significantly
affect the quality of the human environment).
For the OCS Mining Program Norton S~und Lease Sale, the proposal is a broad action that involves leasing a
geographical area for possible mineral exploitatjon. As noted above, ·such an evaluation may be accomplished
in one of several ways. The MMS believes its evaluation responsibilities under NEPA and CEQ Regulations are
fulfilled by comparing the proposed action with the proposed geographical and timing alternatives.

An evaluation of the proposed action based on the technical considerations noted in the comment assumes the
proposed action involves a specific mining proposal on leases that have been granted. This is not the case. No
lease sale has been approved, no leases have been granted to exploit minerals other than oil and gas in the
Norton Sound area, nor is MMS proposing a specific type of mining operation.
However, to evaluate the potential environmental effects of the proposed action, possible mining scenarios have
been developed for both base- and high-case-resource estimates. The types and levels of activities associated with
these scenarios are based on the resource estimates and examples of similar types of operations in other area-principally the gold· placer mining operation that is presently being conducted on nearby State of Alaska leases.
As noted in Section ll.A., the strategies used to explore, assess, mine, and process the potential resources in the
proposed sale area may vary. These variations are the result of uncertainties with regard to the resources and
operational conditions unique to each leaseholder or operator. Also, as noted in this section of the EIS, the
strategies and technologies discussed in the scenarios are hypothetical and used to identify general types and
levels of activities that might occur as a result of the lease sale; they do not represent a recommendation,
preference or endorsement by the USDOI. Furthermore, the technical considerations noted in the comment are
the types of factors that are evaluated in mining plans if a sale is held and leases granted. The Governor, lessees
and operators, other Federal agencies, and otb.er interested parties will have the opportunity to review the
proposed plans and provide comments and recommendations on any activities described in the plans.

As noted in 30 CFR Part 282, Operations in the Outer Continental Shelf for Minerals Other Than Oil, Gas and
Sulphur; Final Rule: all OCS mineral development and production activities shall be conducted in accordance
with a mining plan submitted by the lessee and approved by the Director of MMS. The mining plan shall
include: (1) the volume of ocean bottom expected to be disturbed (area and depth of disturbance) each year;
(2) all activities of the mining cycle from extraction through process and waste·. disposal; (3) a description of
equipment to be used in the mining, processing, and transporting of the ore; (4) a description of potential
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conflicts with other uses and users of the area; (5) a detailed description of the cycle of all materials including
samples and wastes, the method of discharge and disposal ?f y.raste and refuse and the che~ical and. physical
characteristics of the waste and refuse; (6) a detailed descnption of the method of transporting the produced
OCS minerals &om the lease to shore and adequate maps showing· the locations of pipelines, convey~rs, and
other transportation facilities and corridors; (1) a detailed description of measures to be taken to momtor the
effects of the proposed mining and processing actiyities on the environmen~ in accordance wi~h paragraph
282.28(c), Environmental Protection Measures, ?f ~part; {8) steps to be take~ to assure that mmed _areas or
tailing deposits do not pose a threat to the envrronment and that the seafloor ts left free of obstructions and
structures that present a hazard to other users or uses of the OCS such as. navigation or commercial fishing; and
(9) alternative sites and technologies considered by the lessee and the reasons why they were not chosen.
The environmental protection measures are developed to avoid, minimize, or otherwise mitigate any potential
adverse environmental effects. The lessee shall monitor activities in a manner that develops the data and
information necessary to enable the Director of MMS to: (1) assess the effect of mining activities on the
environment on and off the lease; (2) develop and evaluate methods for mitigating adverse environmental effects;
{3) validate assessments made in previous environmental evaluations; and (4) ensure compliance with lease and
other requirements for the protection of the environment.
·
·
Response NRDC-24a

This citation (CEQ Regulations, 40 CFR 1506.2[d]) forms the basis for the analysis of the ACMP standard on
habitats {Sec. IV.B.14.c[l]). The MODERATE conclusion reflects the effects of mining on the benthic habitat
that could affect the red king crab and the red king crab fishery. Recent amendments to the Federal Coastal
Zone Management Act ensure that OCS lease sales will be consistent with a State's coastal program to the
maximum extent practicable.
Response NRDC-25

These policies are identified in the analysis of potential conflicts of offshore mining with district coastal programs.
As noted in the previous response, the current offshore mining program in State waters is consistent with the

ACMP of which these district programs are a part. The State and coastal districts will have the opportunity to
review plans submitted for activities on the Federal leases to ensure· consistency with the ACMP. Recent
amendments to the Federal Coastal Zone Management Act ensure that OCS lease sale will be consistent with
a State coastal program to the maximum extent practicable.
Response NRDC-26

The laws listed on page 1-8 of the second DEIS serve to address 40 CFR ·1502.25(b) in that those laws establish
the regulatory regime for permits that maybe required. The EPA (1990b) and the FEIS anticipate that NPDES
permits would be granted for the proposed sale and that mining operations would meet the permit restrictions
(see Response EPA-1).
The Corps of Engineers has informed MMS that a CWA 404 permit would not be needed.
Response NRDC-27

It is the position of the Federal Government that the village does not have aboriginal title to the Norton Sound
area. Legal proceedings are pending on aboriginal subsistence rights related to Norton Basin Oil and Gas Lease
Sale 57. Subsistence,;,use issues have always been addressed through the NEPA process in OCS environmental
documents and will continue to be so addressed. The second DEIS has extensive analysis on the subsistenceharvest patterns of communities adjacent to the sale area .(Sec. IV.B.lO).
Response NRDC-28

The concern regarding adequacy of water-quality information is addressed .in Response NRDC-8. The
information base in the EIS is similar and in many aspectS identiCal to that provided by WestGold in their
request for a reissue of its NPDES permit in State waters. Their reissued NPDES permit (USEPA, 1990a) is
more restrictive than the original permit. A discussion of the reissued NPDES permit has been added to Section
IV.B.2. The tightened discharge limitations in the new permit are a result of the current information database
being much greater than what was originally available when the initial NPDES. permit was granted to WestGold's
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predecessors. The EPA anticipates placing similar discharge restrictions on anv OCS mining (USEPA, 1990b).
Response NRDC-29

This interpretation of what the CWA requires is not consistent with the int~rpretation of EPA (see USEPA,
1990d).
Response NRDC-30
Exceeding a water-quality criterion does not equate with. "unreasonable degradation." For the proposal, the
occasional exceeding of the acute criterion for copper at the edge of the mixing zone by total-recoverable copper
is considered by EPA to be a negligible effect on water quality (USEPA. 1990d).
Response NRDC-31
The EPA has reissued the NPDES permit for the WestGold dredge Bima (USEPA, l990a) and has stated that
EPA expects to issue a similar permit for any mining in Federal waters resulting from the proposed Sale
(USEPA, 1990b). This concern is also addressed in Response EPA-1 and in Response NRDC-28.
Response NRDC-32
The EPA has already determined that a more restrictive mixing zone is not required for these trace metals in
prior NPDES discharge permits for Norton Sound, including the reissued permit for the Bima (USEPA, 1990a).
The interpretation of the CWA by the commenter is at variance with the practices of the EPA. The EPA allows
mixing zones for both chronic and acute criteria. The permit for the Bima is an example of such a case.
Response NRDC-33
These concerns regarding CWA requirements relate to NPDES permits. As such, these concerns would be more
appropriately addressed by the EPA and the lessee after the proposed sale, when a detailed mining plan is
submitted. See Response EPA-1.
Response NRDC-34
This is not an issue relevant to the second DEIS; therefore, it will not be responded to directly in the FEIS. This.
comment will be fully considered by the Director of MMS in making his fmal determination on the lease terms
and conditions to be issued in the Final Leasing Notice.
Resnonse NRDC-35
The MMS would agree that levels as high as 10 ppm could be unacceptable and certainly could warrant
monitoring. The MMS also would not pursue an action that would cause harm to developing fetuses which is
why we have included Stipulation No. 3 to monitor human health. Per Stipulation No. 3, if baseline levels were
elevated and if monitoring under Stipulation No. 1 indicated that the mining operation was causing an increase
in the levels of mercury into the environment, then it would be necessary to monitor methylmercury levels in
humans. At this point, recent data indicate that levels of methylmercury released into the water column are not
of concern to human health. The 1989 human health study in Nome indicated levels of methylmercury below
8ppm.
Response NRDC-36
See Response NRDC-1.
Response NRDC-37
This comment applied to the first DEIS, but does not apply to the second DEIS.
Response NRDC-38
See Response NRDC-2.
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Response NRQC-32

See Response NRDC-3.
Response NRQC-40

See Response NRDC-6 and 15.
Response NRDC-41

See Response NRDC-10.
Response NRDC-42

See Response NRDC-11. Also, it' should be noted that the second DEIS.D§ reviewed by the PHS (see the letter
in this section).
Response NRDC-43

This comment applied to the first DEIS, but does not apply to the.secon4 DEIS.
Response NRQC-44

This comment applied to the .first DEIS, but does not apply to. the second ·nElS.
Response NRQC-45

This comment applied to the first DEIS, ·but does not apply to the second DEIS.
Response NRDC-46

This comment applied to the first DEIS, but does not apply to the second DEIS.
Response NRDC-47a

This comment applied to the first DEIS, but does not apply to the second DEIS.
Response NRDC-47b

The basis for not emphasizing oil aiJ.d gas development lies in lack of mdustry interest in the area and a viable
scenario upon which to base effects. All leases from Sale 57 have been relinquished, Sale 100 was cancelled, and
Sale 120 prompted no industry interest in the 1988 or 1989 Requests for lntet~st. The fact that only exploration
wells have been drilled to date helps explain the lack of interest, .but this is not the basis for the decision to
identify (and at the same time not overemphasize) the potential for oil and gas development in Norton Sound.
Response NRDC-48

See Response NRDC-24.
Response NRDC-49

See Response NRDC-25.
Response NRDC-50

See Response NRDC-26.
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Response NRDC-51

See Response NRDC-28.
Response NRDC-52

See Response NRDC-29.
Response NRDC-53

See Response NRDC-30.
Response NRDC-54

See Response NRDC-31.
Response NRDC-55

See Response NRDC-32.
Response NRDC-56
This comment applied to the first DEIS, but does not apply to tlie seoond DEIS.
Response NRDC-57

See Response NRDC-33.
Response NRDC-57a

This comment applied to the ·first DEIS, but does not apply to the second DEIS.
. Response NRDC-58
This comment applied to the first DEIS, but does not apply to the second DEIS.
Response NRDC-59
This comment applied to the first DEIS, but does not apply to the second DEIS.
Response NRDC-60

This comment applied to the first DEIS, but does not apply. to the second DEIS.

V-93

~~~ .\;

_.,.,. •• '.

I

.&:'~ .. ·' .;.,•.;...'

£....-:,.......

~

•••• .,.

••·

-~ ..;l~t~a 1 "e~ · .:,~
"'
.., ; ..... '-f:' ,.; :. - ~-1
f)JC r, .c..J r;L..-:;,,.._r,
'1.:(/t. .,

!

~-

I r-..

.

. . . .

~

- . .. . . .. .. .

/L ;~ ... . . .. ·r. f

~

[

...

_____ __ __________ .. _....... ·-·-----.. ______ -·'Lt.c~ ...LtJcutR4..-- --·--· .

-- ··--·-·-----· ,._ .. ---------··--·-t---------------~····--- . . . --·-·------·_------------~~4-t/JP_____ _. .- - - - . --·-----·----·-·-·--·----·---·o.•4----l------··----·--·------·

LEV-1

V-94

LEV-1:
-.The -placer -gold d~po~its th~t are likely to be exploited probably will·be irregularly distiibuted in the sale area;
_such a distribution·mav not be eoitducive to a "checkerboard" mining_ pattern.
For a response to the comm.ent on navigational hazards, se~ Responses NOAA;~2 and NOAA-3.
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20
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West Gold
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22
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(907) 624-3062

23
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(907) 443-2655
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443-~356

21

EXECUTARY

626 Cordovd, Suite 1U4
Anchorage, AX 99501
( 9U7) 272-4U84

PHOUE NUMBER

3

·:ABLE OF

1

dOME,

1

CO:lTi:!l'l'S

~L~SKA

- JULY 18, 1990

2

2

PUBLIC 'rE:STU101tY

3

natthew Iya

Page

4

Chuck Degnan

Page 15

5

Paul Rusanowski

Pag'! 19

6

Johnson Eningowuk

Page

PAP.':ICIPAl~TS:

3

6

(Tape No. l of 1)
HEARHIG OFFICER BROCK:

4

~3

7
8
9

wel·:or.~e

you to

5

the hearing on the second Draft ,f the Environmental Impact

6

Statement on the ocs Mining Program, Norton Sale -- Norton

7

sound Lease Sale.

8

submerged federal lands in Norton Sound for the recovery of

9

gold and any other minerals recovered with that gold.

This lease sale is for the leasing of

My name is Bob Brock; I'm the•Regional Supervisor for

10

10

I'd like to

11

Leas£ng Environment with the Regional Office of the Alaska ocs,

12

Minerals Management Service.

13

13

Palmer on my immedia.te left, who's the Deputy Regional Director

14

14

for the Alaska Region of Minerals Management Service.

11

12

15
16
17
18
~9

15

far right is Barry Boudreau.

16

Supervisor for Field Operations in the Alaska Region.

17

my immediate right is George Valiulis.

18

O~fice

19

washington, D.C.

On the

He's the Deputy Regional
And on

He's the -- from

th~

of Offshore Environmental Assessment Division of HHS in

This will be the only hearing held on this lease

20

20

Other panel members are Irv

21

sale.

22

comments, and suggest ions o'f interested individuals and

23

representatives of local government and organizations on the

24

24

second draft of the environmental impact statement.

25

25

21
2223

The purpose of this hearing is to receive views,

Before we start, I'd like to give you just a little

EXECUTARY

EXECUTARY
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:i

1
2

3

4
5
6

7

8
9
10

bit or h.:lc~gcound.

;,s I .iaid, this is the second DEI!i.

in-:;!Hne/n~ar-shore

area:;.

The samplinCJ results :-:ho ...,l?d that

2

was issued, and in January of the ne~t year, we held a public

3

the levels of mercury in the water column did not

hearing here in Nome.

4

criteria, and it appears that there is likely no significant

Ir:~pact

At that time, major effects were

anticipated for water quality, commercial fishing,
harvest, and the sociocultural systems.
include any r:~itigating measures.

subsistenc~

The proposal did not

exc~?ed

EPA

5

mercury contribution to the water column from the dredging

6

action.
llow, this is the second draft EIS, which includes

7

The State, federal, and local

government agencies, as well as members of our coordination

8

stipulation on baseline and monitoring studies on human -- on

team and the public expressed concern that the lack of

9

the mercury levels in humans.

10

information for the -- of the first draft EIS was inadequate to
make•the proper analysis·and decisions.

12

the mercury level in the water column, the bio-accumulation of

13

mercury in the food chain, levels of mercury in humans, and ~~e

14

effect of dredging on the

~ing

The concern was over

crab habitat.

The MMS sponsored a workshop to determine what kind

16

of studies were best for monitoring water quality, habitat

17

alteration, and the human health concern.

18

the Indian Health Service and Norton Sound Health Corporation

19

to obtain hair samples to be analyzed for levels of mercury and

20

Battelle Northwest to analyze those hair samples.

21

results showed that the methylmercury content in the hair

22

samples was below average for Native coastal North American

23

communities.

24

research is being conducted right here this fall.

25

lil<'t,1l tl;ata for w<atuc in the Oule .uea and in· the

Statemen':

llo•Jeuber 1938, the first Draft En·;i:onncntal

11

15

1

In

Sampling

To verify these levels of mercury, further

MMS also sponsored studies•to obtain additional trace

requiring monitoring programs to be conducted to determine if
operations are resulting in significant effects to the

11

leas~

12

environment, and in December 1989, MMS deleted six blocks from

13

the proposal for the protection of the king crab habitat.

14

in addition to that, this DEIS makes eight mitigating measures,
four stipulations, and four ITLs as part o: the proposal.
Adding to this, MMS has in place a host of

17

regulations and operating rules that are designed to make

18

offshore operations safe and clean.

19

that are being -- that we enforce on this, the OCS Lands Act,

20

the National Environmental Policy Act, the Endangered Species

21

Act, the Marine Mammal Protection Act, the Clean Water Act, the

22

occupational Safety and Health Act, and the Coastal Zone

23

Management Act.

24

mining which is different than the oil and gas And sulphur

25

regulations.

There's a host of laws

hnd we have a set of regulations for offshore

EXECUTARY

EXECUTARY
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Anchorage. AK 99501
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And,

15

16

MMS coordinated with

The DEIS includes a stipulation

If a sale is

1

2
3

4
5

6

cannot just
State

~~ld

b~~in dr~d~ing.

require~ents

and

lcn~~3

Thee~ dtu

~:~ awa:d~d,

~n~ironn~nt~l

Many

in place to assure all

ope~ations

an environmentally safe and acceptabie ~anner.

Co~rt

4

Everything spoken while the hearing is in session will be

5

recorded, and copies of this transcript are available through

6

Executary Depositions.

7

if you'd like a copy of the transcript, you can

8

arrangements with Rich Carl sitting over there tight after the

9

hearing to get a copy of the transcript.

The lessees

~~s

approves them.

The State's coastal Zone Consistency certification is also

8

necessary.

9

and an inspector will be on the dredge or nearby at all times.

11

3

proceed in

7

10

submit

When actual

~redging

begins, a

per~it

is required,

10

And each one of these steps requires another environmental
revi~w.

The Environmental Impact Statement is a very

12

Direc~~r

13

important element in the decision process, and the

of

14

the Minerals Management Service will make the final decision

15

whether or not to proceed with the lease sale.

16

coordination team, of which some of you are members, was made

17

up of State and federal agencies, village representatives, the

18

Mining Association, and an environmental group, and which has

19

been very valuable throughout this entire

The

Now, we'll start with calling the first speaker.

20

I'd

21

like you to state your name, your addreis, and whom you

22

represent so we'll have this for the recorder.

23

keep your comments to about 10 minutes, although with no more

24

people than there are here, I'm not going to worry about the

25

time.

Please try to

comments, you c3n do that

They are not available through MHS.

This is not an adversary procee6ing; no one will be
However, we would like your presentations

12

to be relevant and supported by data because the purpose of

13

this hearing is to improve the quality of the Draft

14

Environmental Impact Statement.

15

questioned unless there's a member of the panel wishes to

16

clarify some facts or to obtain additional information.

17

most interested in understanding the views of all interested.

18

parties about this Draft Environmental Impact Statement.

Speakers will not be

\ie are

The comment period for this Draft Environmental

20

Impact Statement closes July 30th, 1990.

21

will accept written comments artd statements from anyone who

22

would prefer to make written instead of oral comments, or in

23

addition to.

24

addressed to:

Until that time, MMS

These written comments and statements should be

The Minerals Managemedt Service

EXECUTARY
626 Cordova. Suite 1U4
·Anchorage, AK ~9501
(9U7) 272-4Uij4
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So

~ake

placed under oath.

25

626 Cordova, Suite 104
Anchorage, AK 99501
(907) 272-4084

An official

Reporter will make a verbatim transcript of this hearing.

If you have prepared testimon1, please give the copies

EXECUTARY

al~o.

to

11

19

pro~~ss.

~ddition~l

on my (ar right, and if you

~ish

2

and

Court

Report~r

to

have to prepare detailed plans which are reviewed by a large
variety of State and federal agencies before

th~

l

l~s~~~d

1

2
3
4

5
6
1

1

Alaska OCS Region

2

Box ••.••

3

That's not the right box number, what I had written down here.

4

Hang on just a ninute and let me get the -- I don't have

5

anything with the -- what is our address?

6

MS. · ARHSTROUG:

1

949 East 36th Avenue, Room 110

HEARING OFFICER BROCK:

9

HR. BOUDREAU:

12

HEARING OFFICER BROCK:

13

I_,R. BOUDREAU :

949 East 36th Avenue,

15

HR. BOUDREAU:

16

HEARING OFFICER BROCK:

this opportunity to comment on the second draft of the
Environmental Impact Statement for the OCS Mining Program
Norton Sound Lease Sale.
My name is Matthew Iya, and I work for Kawerak,
Incorporated, which represents 18 villages.in the Norton Sound,

8

as a Director for Natural Resources, Eskimo Walrus Commission,

9

and the Housing Improvement Program.
Kawerak is in favor of

Alternativ~ IV, ~he

eastern

12

blocks that would equate to about 63,593 acres.

13

still have the western

14

reasoning behind this, that we have asked WestGold to work

15

before that -- they used to be exploration mines -- to work on

All -- remember, all written

16

their far western blocks, which are the State's leases, to see

t~e

17

how environmentally sound their operation would be.

18

m~kes

19

lot of 'if's' instead of theoretical hypotheses.

99508.

Yes, 99508 is the zip.

4302.

he.ar ing record.
And I think the first person registered is Matthew

20

~locks

and still

~avo

You would

83,458 acres.

It

The

als~

the local community see how they operate and answers a
Since the leases are going to be in deeper water of

Iya.

21

to go cheer your son on, well, you're -- you can feel free to

21

20 to in excess of 30 meters deep, and this is going to be a

22

do that when you get finished.

22

frontier exploration and production, we would like the industry

24
25

And we -- if you have to leave

This would defer 15 whole or partial

20

23

So we'll get on with him.

I thank you for making

deferral alternative.

comments received by July 30th will be included as part of

1~

corporation for the 9ering Straits.

11

08 •

HEARING OFFICER BROCK:

representing Kawerak, Incorporated, a regional. nonprofit

10

Want the zip.

14

18

Okay.

Suite 110, Anchorage, Alaska

11

17

Helen, do you know

right off-- it's 949 ••.••

8

10

Regional Director

PUBLIC TESTIHOUY OF MR. MATTHEW IYA
My name is Matthew Iya, P.O. Box 948, Nome, Alaska
99762, telephone number, 443-5231.

ln this capacity, I'm

23

to work these leases and see the end results, as BlMA has done.

24

Safety sounds have a very diverse biological productive area of

25

various species, we need to know how•it

EXECUTARY

EXECUTARY

Coroova, Sutte 1U4
Anchorage, AK 99501
(9U7) 272-40it4
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i~

going to be

NOME·1

'.

J

10

1

2
3

affected.

saDe area~ in the Safety 5ound lease sales.

6

7
8
9

The present State

1

2

AfOAIE-1

and this would be a good starting point.

3

We are wholeheartedly supporting Stipulations 1 to 4

4

leases are near

4
5

The State o! Alaska has deferred approxioately 'the

r~ome,

and information to lessees ITLs 1 to 4.

s

We would ask you

ask that you modify the proposed action by included Stipulation

6

No. 5, Arctic Peregrine Falcon Monitoring Program.

7

Out of

8

known 20 nests sites in Norton Sound, ? nest sites are located
near the sale area.

NOI.WE-2

The monitoring for trace metal

def~rred

at this tine.

This would Ditigate the

pcot~ction

~lf

J

the resources and uses by the local people.
On Infocr.~ation to Lessees llo. 1, we ar:e advising the]
industry to get a proper permit from the

u.s.

Service and National Marine Fishery Service.

Fish and Wildlife

existing problem with the Shell exploratory program in the
Chuckchi Sea and that would -- behooves the industry to avoid
any conflicts.
On Information .to Lessees No. 2, we recommend that

9

10

aircraft maintain an altitude of 1,500 feet•and a one-mile

11

buffer from haul-out areas and rookeries, when safety is not

11

bird ·would be a very good indicator since they ace feeding on
marine birds that feed from the sale area.

12

the factor, to avoid disturbances.

12
13

that one or two species of marine birds be included in the

13

14

monitoring program for trace metals.

14

15

first order to feed on marine organisms and fish from the leaseiNOirE•a

15

16

area.

16

arctic cods are harvested along the coast adjacent to the

17

entire sale area.

18

the beginning of December to the end of June and from the

19

beginning of mid-August to October, seals are harvested in the

20

entire sale area.

21

the beginning of September throu9h early November.

22

to be deleted.

10

bio-accumulation, especially

~ercury,

is very important.

This

We would recommend

The marine birds are the

Also, murces and seagull eggs are collected and consumed

17

by the local residents in the spring from near the lease

18

Although dredging poses unavoidable effects on

are~.

19

habitat alteration, such effects can be mitigated.

20

1989, Minerals Management Service deleted only six blocks from

21

the proposal for the protection of red king crabs.

22

~deletion

In December

This

represents 68 percent of the crab habitat that was

23

contained within the original lease sale area.

Although

24

Stipulation No. 1 will monitor the rest of the 32 percent, we

25

are requesting that the 32 percent be identified and be

NOI.WE·4

the foll9wing information for corrections on page ii-39:
From beginning of October through May, tom coda and

This was not in the DEIS.

ITL No. 3.2,

~rom

ITL No. 3.3, Walruses are not harvested from
This needs

They only hunt during the springtime.

on page I-14c, we are requesting that subsistence

24

hunting for marine mammals be inserted in lieu of subsistence

25

fishing.

There was a clause there for

EXECUTARY
626 Cordova, S~ite 1U4
Anchorage, AK 99501
(9U7) 272-4084

626 Cordova, Suite 1U4
Anchorage, AK 99501
(907) 272-40114
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JNOME-4b

On Information. to Lessees No. 3, we arP submitting

23

EXECUTARY

NOME•4a

There is an

sub~istence

fishing, but

NOME·6

10

1
2

3

affecte~.

The State of Ala~~a h~3 dcf~rred ~ppro~im~tely th~

sa~e area~

in the Safety 5ound

State

2

leases ar~ near Home, and this would be a good starting point:

3

6

7
8
9
10

11

12

lea~e

sales.

The

pc~~ent

4

We ace wholeheartedly supporting Stipulations 1 to 4

4
5

l

and information to lessees ITLs 1 to 4.

5

We would ask you

the resources and

u~es

This \-IOUld

nitiqat~

the

rr,Jtt~ctio•~ ~'t

by the local people.

On Inforr..ation to Lessees tlo.

1,

ue are advisinQ

tht•J

Service and Uational Harine Fishery Service.

existing problem with the Shell exploratory program in the

No. 5, Arctic Peregrine Falcon Monitoring Program.

7

Chuckchi Sea and that would -- behooves the industry to avoid

8

any conflicts.

known 20 nests sites in Norton Sound, ; nest sites are located
near the sale area.

NOME-2

The monitoring for trace metal

On Information to Lessees Uo. 2, we recommend that

9
10

aircraft maintain an altitude of 1,500 feet•and a one-mile

bird ·would be a very good indicator since they are feeding on

11

buffer from haul-out areas and rookeries, when safety is not

marine birds that feed from the sale area.

12

the factor, to avoid disturbances.

bio-accumulation, especially mercury, is very important.

This

We would recommend

14

monitoring program for trac~ metals.

15

first order to feed on marine organisms and fish from the leaseiNOME- 3

16

area.

17

by the local residents in the spring from near the lease area.

14

The marine birds are the

Also, murres and seagull eggs are collected and consumed

Although dredging poses unavoidable effects on

19

habitat alteration, such effects can be mitigated.

20

1989, Minerals Management Service deleted only six blocks from

21

the proposal for the protection of red king crabs.

In December

22

deletion represents 68 percent of the crab habitat that was

23

contained within the original lease sale area.

24

Stipulation No. 1 will monitor the rest of the 32 percent, we

25

are requesting that the 32 percent b~ identified and be

This

Although

On

13

that one or two species of marine birds be included in the

NOME-4

infor~ation

for corrections on page ii-39:

From beginning of October through May, tom cods and

16

arctic cod~ are harvested a1on~ the coast adjacent to the

17

entire sale area.

This was not in the DEIS.

ITL No. 3.2, Fron

18

the beginning of December to the end of June and from the

19

beginning of mid-August to October, seals are harvested in the

20

entire sale area.

21

the beginning of September through early November.

22

to be deleted.

ITL Ho. 3.3, Walruses are not harvested from
This needs

They only hunt during the springtime.

On page I-14c, we are requesting that subsistence

23
24

hunting for marine mammals be inserted in lieu of subsistence

25

fishing.

There was a clause there for subsistence fishing, but

EXECUTARY
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]NOME·4b

to Lessees No. 3, we arP submitting

Infor~ation.

the following

15

EXECUTARY

NOME·4a

There is an

6

Oot of

J

industry to get a proper permit from the U.S. Fish and Wildlife

ask that you modify the proposed action by included Stipulation

13

18

def•Hted at this tine.

NOME-5

:.?

l :.

this should have been subsist~nce matine manmal hu~ting.
l

lease area is beyond t~e Ud~ atea for subsistence fishing.

1

7he

2

We

2

are requesting if there is ice present in the lease area,

3

subsistence hunting for marine mammals have priority since it

4

is a traditional activity.

5

3

4

As long as the ice is not present,

5

6
7

then the industry can have use of the area.

6

You might want to

15

16

E~gineers

have to find a way

11

avoid siltation, gullies, and hills created by discharge.

the implication of the temporary subsistence management

12

nature have an effect reclamation.

regulations for public lands in Alaska, final temporary rule by

13

We are also recommending that you incorporate and see

the Department of Agriculture and Department of Interior,
published June 29, 1990, where it says subsistence have the
On the
highest priority use on all federal lands ~nd waters.

remove the dredges before they are iced over for safety

20

reasons.

{indiscernible) 30,000 ounces of gold to be recovered.

The

existing operations of BIMA recovered 36,000 ounces in 1987,
35,500 in 1988, and 30,661 in 1989 •• with the existing recovery

NOME-6

Issue-not analyzed in EIS, a. Polar Bears.

We are suggesting that you get a copy of the studies done by

15

the Alaska Department of Fish and Game that suggested that they INOME-7

16

have a lot

17

the Sledge Island in the winter and early spring.

of

sighting of polar bears east, west, and south of

On page ii-37, who is going to be reporting the

19

violations?

20

this incidental take?

21

40,000 ounces of gold per year for a period of 14 years using

Help

14

18

On page XV, I guess 15, you have predicted recovering

I-12 2.

NOME·6a

There must be a ~ay where we can

bottom-dwelling organisms.

19

25

On water quality, discharge and reclamation, the

10

protect the industry from the force of ice.

research the historical ice formation in the lease area and

24

only will run better but will have a negligible effect on air

to mitigate habitat alteration for recolonization of the

18

23

say that a well-tuned and maintained piece of machinery not

9

end-of-the-season operations, we are requesting that you

22

I would safely

industry and the federal Corps of

17

21

industry to meet the State and EPA guidelines.

8

ll

14

On water -- on air and water quality, we want the

determine the start-up dates.

National Weather Service do have

J

at cu.

quality.

imagery of the lease area, and this mitigating measure would

l~

uGage of th~

7

9

12

y~ara

see the historical records and existing scenarios as to

8

10

progtan, you night want to predict 15 to 17

Are the industries required to get permits for

On page iii-34, take out the word 'relative.'

JNOME-8

During

22

the last few years, bearded seals have been the major take of

23

the Nome community.

24

says 'relative,' and then finally, when you find that one, then

25

it says 'a very important specie.'

It was a misstating (sic) sentence.
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One

NOME-9

15

l4

!s. thl!rc

1

.in~·

studies done on

r.~ollu::;ks

tlnd

'tlhtH~

2

main

3

should have some mitigating

4

food of walruses, bearded seals, red king crabs, and other

5

organisms, who have the existing use now.

concentr~tion~ ~re?

thei]

If so, we uotild have ::;ome -- we
~easures

because they arP.

th~

Chuck.
pr;ai.!C TE!;":'HIO&IY

2

OF

11R. CIIIJCK

4 JJ,Coastal Resource Management Program.

We

J

DEG:Ji1.11

am Chuck Degnan, Director of the Bering Straits

3

main

Finally, we would recommend that legislation be

6

1

NOME•10

Our office is

5

Unalakleet.

6

team for the Minerals Management Service.
Ou: board has a very high concern for

7

b~sed

in

We've -- I've been a member of the coordinating

subsist~nce;

7

enacted for impact assistance.for the local communities.

would also recommend that in lieu of absence of legislation,

8

it's an established traditional gathering of natural resources

8

money be deposited for this purpose.

9

by local Alaska Natives and the residents of the area.

9

10

We arc advocating that the hair studies of 80 women

11

that are of a child-bearing age that is going to be conducted

12

by Norton Sound Health Corporation for mercury detection be

13

incorporated as an addendum to the final

NOME·t1

]NOME-12

ET~.

We are requesting --·finally, we are requesting

14

In

10

reviewing your draft EIS, the second one,

11

stipulations which address this,

12

is the actual benefit that go to the subsistence users from the

13

area before the disturbance or any development activities

14

to be

ana~yzed

bu~

th~e

are

one of the prime concerns

~~eds

further and a way for subsistence users to be

15

Minerals Management services that the coordinating team be

15

compensated if there is damage to the environment and, thus,

16

retained and see the successes of WestGold that has appointed

16

damage to the subsistence resource.

17

us as a review committee to oversee their overall operations

17

concept to implement because you have the need to identify

18

and make recommendations to their environmental monitoring

18

user groups, the -- and identify the species that go through

19

program.

19

the sale area.

20

safer operation.

20

concept to the local people who are dependent on the

21

subsistence resources.

22

resources that are harvested.

21
22

We feel that we are contributing and helping with a

Thank you very much for the testimony, and I'll be
glad to answer any questions for clarification.

23

HEARING OFFICER BROCK:

24

HR. BOUDREAU:

25

HEARING OFFICER BROCK:

Any questions?

No questions.
Okay.

Thank you, Matthew.

NOME·13

It is a very difficult

But it's a very important-- an important

And there'is a wide variety of

It is relatively recently where the federal and state

23
24

governments have been documenting usage of subsistence

25

resources.

Historically, the

Alaska~atives
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~he

have used these

NOME·14

lfi

1

2

3
4
5

6

:esources, and
availabl~,

th~y'ce

wh~n

I·IP..

the unly ones that really know what is

it's available, and in transition of

cul~ures,

2

mech~nism3.

DEGll1\ll:

YE!s.

Anc

you· may wunt to look

at nthf![

That iH one way, but there is othec ways to d0 it,

3

but they're difficult to lay out, and there may be other

4

technical difficulties that we run into because of other

do you call it? -- a difference of opinion on what is the cause

5

federal regulations.

and effect on when a resource declines.

6

the user group that has access to the resource historically,

1

and have used it historically, as a way of sustaining their

it's very difficult to

conv~y

and

docu~ent

cultures how the changes occur and what

So this needs to

1

~-

and show other
there is a -- what

considered very carefully and

b~

But the basic idea is to

r.~ake

sure that

8

make sure that there is a way, when a user group is impacted,

8

families, they should have consideration when that is changed

9

that they're not ignored and their concerns are addressed.

9

by the governmental unit and the industry that wants to extract

~o

And
be

10

Some

ll

the resource.

10

the way the different cultures address that, there needs

ll

a mutually agreed mechanism to take care of that problem.

12

people do not see it as a problem, but the people that have

12

some records of that, or would that -- in the State Fish and

13

been dependent on

13

Gar.~e,

14

way of life, and there needs

subsist~nce

resources see it as a threat on a

~o

be some sort of way to

HEARING OFFICER BROCK:

The -- presently, there are

I believe.

14

MR. DEGNAN:

HEARING OFFICER BROCK:

Yes.

There •••••
And places like that.

And

15

compensate those individuals that have been highly dependent on

15

16

those resources.

16

that's where·one would have to go to find the record: is that

17

correct?

And thank you very much for the opportunity to

17
18

19

18

testify.
HEARING OFFICER BROCK:

On the compensation, I'm--

MR. DEGNAN:

You'd have to go to that, and it

19

would -- for where there's usage of areas that there are no
record of usage.

There have -- where there have not been

20

are you saying -- are you suggesting some type of a -- in other

20

21

words, if there was a drop in the subsistence use, that there

21

studies done, then you'd have to go to the local Native groups

22

would be a compensation either by the lessor or the federal

22

to document where those resources were harvested.

23

government?

23

HEARING OFFICER BROC.:K:

24

MR. PALMER:

Is that what •••••

24

MR. DEGNAN:

Yes.

25

HEARING OFFICER BROCK:

• ·'· •• you're suggesting?

25

Any other questions?

Chuck, you don't think that during

way back during the scoping phase that the people came forward
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lE
l

2

5

6
7
8
9

10
11

12

~et

th~irs

--their

~ob

l

own sclf-interuut,

so that we could address those in the EIS?

2

And ao all I'n sa1ing is that the people that live hccu plan tu
~tayed

done, 3nd

~ove

and identified all of the resources and sen5itive areas f.or us

out.

3

3tay here and have historically

people to come to hearings and public nearings because that's

4

sone way to address that.

not a way of doing business in this area.

I mean, it's your

5

addressed properly throughout American history, particularly in

cultural -- what do you call it? -- background to have these

6

the state of Alaska.

democratic hearings.

7

HR. DEGIIAtl:

3
4

!~

t-!ell, it's very difficult to get local

And they're good.

to meet the transition.

And it's really hard

8

I'm not saying that we haven't

don'~

-~

expect the resourc• to diminish -- but in case it

does .••••

13

MR. PALMER:

14m hmm (affirmative).

14

MR. DEGNAN:

••••• through no fault of all the

Paul. · Oh, there you are.

My name is Paul Rusanowski.

10

we

lim hmrn (affirmative),
Okay.

Okay.

Thank you.

PUBLIC TESTHIONY OF MR. PAUL aUSANOWSKI

9

identified all the areas: I'm just saying that, in the event
that there is a lease sale, and in the event that the

HEARIUG OFFICER BROCK:
Thank you.

here: there should be

And I don't think it has been

ll

Environmental Affairs for West Gold.

12

53rd Avenue, Anchorage 99518.

13

different issues than

14

t~e

I arn•the Manager of
My address is 184 East

I'd like to speak to a couple of

previous speakers.

One, I'd like to call your attention to the fact that

15

hearings you have held and all the studies we've done, there

15

16

should be a provision where -- there should be some sort of

16

extremely speculative and very high-risk.

17

compensation for those individuals that are affected.

17

figure of 530,000 ounces of gold in its base case and

any exploration activity for gold in the federal waters is
The EIS utilizes a

one of the things I've noticed throughout my lifetime

18

approximately twice that in an optimal case.

19

is that as cultures change, ways of doing things change, the --

19

scientific or geological or other evidence to support these

20

it's very difficult for local people to get jobs, even though

20

numbers.

21

security in the efforts, which is not truly warranted for this

22

operation.

23

dealing with a very high-risk type of operation.

18

And ~he traditional

21

they may be qualified to have them.

22

practice of companies and family groups and corporations, as

23
24

25

they evolved, have their own people that they trust, and it's
the way of doing business.

I mean, it's traditional.

that's the way businesses survive.

And

So they watch out for their

24

25

They are speculative in nature, and that introduces a

So I think we have to bear in mind that we are

The same holds true for the resources at risk, that,
again, we are dealing with potential.damages, potential
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There is no hard

NOME·t4a

...

~0

1

2
3
4
5
6

7

inpactn,

bas~d

on things that could happen but with

ptobability or certainty of occurring.

So whilq we're dealing

2

concern for the environDental resources and potential risks and

3

that you have already balanced those risks against development,

4

production, exploration and that it is unwarranted this time to

e~pected

I

i~pacts.

think this needs to be born in mind in proceeding with the
study.

I'd like to taise three points.

9

specification of $10 per hectare.

One, you have a bonus bid
While we do not object to a

10

bonus bid arrangement, we do feel that there should be some

11

mechanism in place to recover that bonus bid should we be

12

successful in actually mining offshore.

NOME·16

reduce the acreage being offered.

6

attractiveness of the sale and decreasing the potential areas

7

one would explore and where the resources might occur.

8

we lack the geological data to evaluate properly where one

9

should be looking at this time.

This would be decreasing the

Again,

so by reducing this acreage at

10

the exploration stage, you are decreasing the industry interest

11

in the

~hole

project.

Last point I'd like to make concerning the EIS

12

We would like to see

13

itself, there has been considerable controversy throughout the

into operation to provide an opportunity to recover those

14

process

monies as a royalty.

15

particularly in the water values.

13

that credited against advance royalty should we

14

15
16

5

Specifically, with respect to the leasing operations,

8

~ajor

1

with a complete accounting of potential impacts, we are not
dealing with an accounting of actual or

in the east and west regions alrP.ady reflects a very

ver7 low

~

ac~ually

go

second point we'd like to make is that you have
~eel

the quality of the mercury

t~ace

metal data,

And there have been several

16

recent studies conducted, some work done by WestGold itself,

17

other work done by the University of Alaska and Battelle

17

specified a 5-percent gross production royalty.

18

that this is excessive considering the high risk, the capital

18

Northwest labs, and this has produced conflicting information.

19

investment, and the extremely harsh environment where one would

19

And within the EIS, this is not reflected that recent studies

20

be operating and the fact that there is not a proven

20

and high resolution studies have produced different data

21

economically viable technique that would be Usable in these

21

concerning the concentrations of me~cury in the environment and

22

offshore areas.

22

whether there is or is not elevated mercury, and I think this

23

would be a better choice or conversion to a net profits

23

should be called out in the discussion and tables in a manner

24

interest basis as opposed to a gross production royalty.

24

that makes it clear to the reader that the actual

25

concentrations present in the water column are of questionable

25

Again, we

co~cerning

NOME·16

We feel that a 2-percent production royalty

Three, we feel that the area that you have selected

l

NOME·16a
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NOME·17

~J

1

2
3
4

5

value in

so~~

oc~an~graphic

10

regions in other

b~ consist~nt

ar~as,

You mean don't decrease it any more than what it's

already been decreased.

I mean •••••

11

HEARING OFFICER BROCK:

Okay.

'Cause I was going to

13

say, there's no way we

14

point.

15

you're just saying don't decrease it any more.

c~~

add it back in.

16

HR. RUSANOWSKI:

17

HEARING OFFICER BROCK:
j~st

We'd like to do that too.
Well (laughter), okay.

I

wanted to make it clear what you meant.

19

MR. RUSANOWSKI:

20

HEARING OFFICER BROCK:

Yes.
All right.

Any other

HR. PALI<iER:

tlo.

23

HR • BOUDREAU :

24

HEARING OFFICER BROCK:

tlo •
Thank you.

and I'm just going to leave it with \Johnson.'

~le

have one more,
I'm not going

My

na~e

is'Johnson

~ningowuk.

I'~

from

5

to

6

Bering Straits Coastal Management Program, and currently, I

~ake

this presentation to you.

I'm the Chairman of the

7

represent three villages:

8

and Wales.

The village of Shishmaref, Diomede,

9

at least three villages, and in my presentation, I would like

We have several board directors that each represent

10

to say that I make

11

this·organization.

~Y

presentation as Chairman of the Board for

~1though·Hinerals

Management Services states that it

13

is extremely difficult to pinpoint a single development as

14

causing sociocultural change when so many factors influence

15

sociocultural systems, HMS and the State of Alaska need to

16

protect Alaska Native sociocultural systems in a way that

17

permits Alaska Natives to participate in the economic

18

development while protecting their subsistence activities as

19

defined by each Alaska Native group.
An

example of impact on subsistence is currently

21

being held in Prince William Sound:

22

do not expect the same type of damage from offshore mining:

23

however, some provisions must be made as a safety net for those

24

groups who are dependent on subsistence resources in the sale

25

area.
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ENI:IGO~·H:l~

Shishmaref, and I would like to thank you for this opportunity

20

questions?

22

25

that's--

So that you weren't·suggesting that, I

Thank you.

12

at this

So

TESTH10ll'l OF HR. JOiUISOli

4

Yeah, just one question on

the-- you made the comment about the 'Don't decrease the
area.•

~UBLIC

3

Thank you.
HEARIUG OFFICER BROCK:

to try that last nanc (laughtet ).

2

non-scientific reader.

12

21

1

as well as the potential

HR. RUSANOWSKI:- That's right.

18

with general

So I think that needs to be brought ou~ clearer to the

7
8

3nd may

dat~

that there may be some elevated mercury readinqs in this area.

6

9

of the

the Exxon oil spill.

We

~5

:!4

1

MMS need3 to consider the relati~nship of Alaska
1

2

Native citiz~ns co~pared uith non-Native citizens in r~qard to

2

3

4

the impact cteated by the sale.

3

For Alaska native citizens

4

primarily dependent on subsistence activities, any activity

5

6

Conversely,

6

7

8
9

10
11

12
13

14

resources in some way that is meaningful.
Ideally, a joint effort by the successful bidders,

should:
effects of the lease sale and development.
2.

17

Alternative No. IV, the eastern deferral alternative.
I have some additional comments"which I do not have

21

23
24

25

NOME·18

Our Bering Straits Coastal Management Program favors

19

22

Train local residents to fulfill (sic) availa.ble
jobs and actually hire local Alaska Natives.

18

2~

Compensate those deprived or displaced by the

here.
Mr. Paul Rusanowski referred to some very high risk

factors~

fish~d,

HEARIUG OFFICER BROCK:

Thank you.

to

Any questions?

(Whispered comment)
MR. PALMER:

Our proposal, of course, is for federal
b~ticed

11

degradation in your subsistence •ctivit~es as a result of the

12

mining operation in State waters?
MR.

ElHUGOW~K:

Have you

any

No, but in our subsiste".ce lifestyle,

14

there's no boundaries out there.

We go hunting for along many

15

miles.

16

out in some very unsafe waters.

17

successful, we go out probably beyond twelve miles.

18

area, we are just -- our Natives are, you know, out there

19

hunting, and it's our lifestyle, and it's just a real big

20

garden of lifestyle out there for us.

21

there's -- had been no actual ~£feet that -- of development

22

that occurs out there, that we sure would like that area to be

23

protected.

We go out into some very unsafe ice conditions: we go

HEARING OFFICER BROCK:

If our hunting is not

Okay.

(Pause)
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mining out beyond three miles.
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th~o~g~

presentation to you.

in our subsistence hunting, in our subsistence lifestyle.

EXECUTARY

and we've gonu

10

24

I'd like to also refer to some very high risk factor;

w~'ve

Thank you for this opportunity to make this

13

MM~, the Bure~·· of Indian Affairs, and the State of Alaska

16

hunt~d,

you.

9

compensate Alaska Natives who are dependent on subsisten~e

15

We've

very high risk factors, and I would like to convey

8

This factor needs to be

considered very seriously, and methods must be found to

L

lifestyle.
so~e

7

historically, employment opportunities have favored non-Native
citizens as a matter of fact.

gon•! thr:ou'.]h :;ome ver"J hilrciships (sic) in livin•J our

s

which would have a detrimental effect on subsistence gathering
would have a distinct effect on Alaska Uatives.

~le've

But in _pur

And even though

Thank you.

a
r
HEARI~G

l

2
3

8
9

all I

ha~e

regist~red.

comment?
(No response) ·
HEARING OFFICER BROCK:

s
1

~hat's

Is there anybody else that's here that would like to make a

4

6

OFFICER BROCK:

We will close the public hearing.

Okay.

It's now about 8:10.

Thank you all for coming.

If anybody has any questions, we'll be glad to try to answer
them.
(No response)

10

(Whereupon, the proceeding in the above-entitled

11

matter was adjourned at approximately 8:10 o'clock

12 II

p.m.)

13

14
15

16
17
18
19
20

21
22
23
24

25
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C~mm:ssicn

4

5
6

7

OCS MIUit~G PROGRAH
NORTON SOUUD LEASE SALE

12
13
14

Dir::ctor tor r:an:ral

:;ousing Improvement

f:-;r

•~~'ver.:;~:

Ra::curce~.

~nc., ·.·t·r:~,::~

Esl:::no W:3lr1.:·;

Pr~grom

3ie in favoi Jf :Oitem~ttve IV, the eastern deterra: alternative. Th1s
aefer 15 whole or pcrf.fcl blocks thot would equote to o!lout 63,593
acres. \'ou would sttll hove the western blocks ond still hove 63,456
acres: The reasoning behind this that we hove asked WestGold to wo~ on
their far western blocks (state leases) to see how environmental sound
their operations co•Jid be. It also makes the local community see 11ow they
operate ~nd answered a Jot of ··trs· instead of theoretic31 hypotheses.
Since the leases ore going to be tn deeper woters of 20 to 30 meters deep
and this is going to be o frontier exploration and production, we would Hke
the industries to wofk these leoses ond see the end result, os BIMA hos
dona. Sofety Sound hove o very diverse, biologtcol producttve creo of
vonous species, we need to know how it is going to be affected. The State
of AIasko has deferred approximately the seme creos in the Safety Sound.
The present State leases are near Nome and and this would be a good
sterling point.

SECOND DRAFT ENVIROHl-tENTAL IMPACT STATEI-!ENT

PUBLIC HEARWG

Held At:
NOI1E, ALASKA

Mini-Convention Center
Wednesday, July 18, 1990
7:00 o'clock p.m.
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We ore wholeheartedly supporting sttpulottons I to 4 ond lnformotion to
Lessees I to 4. We would ask that you modify the proposed action by
including sttpulatton numbers. Arctic Peregrine Folcon Monitoring
Progrnm. Out of known 20 nest sites in Norton Sound, 6 nest sHes ore
located near the sale area. The 'monitoring for trace metal
bioaccumulation (especially mercury) Is very important. This bird would
be very good indlciltor since they ore feeding on martne birds that feed
from the sate areo. We would recommend that one or two species of
manne birds be included in the monitoring program for trace metals. The
monne birds ore the first order to feed on monne organisms end fish from
the lease area. Also, murre and seagull eggs are collected and consumed
by the loco I residents in the spring from near the sole orea.
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Although dredging poses unavofdoble effects on habitat alteration. such
effects can be mitigated. In December 1969, MMS deleted only six blocks
from the proposal for the protection of red king crabs. This deletion
represents 68~ of the crob habitat thot wcs contotned within the original
sale area. Although stipulation number one will monitor the rest of the
3~%. we ore reauesting that the 32~ be identified ond be deferred at this
time. This would mtttgote the protection of the resources end uses by the
locol people.

25

EXECUTARY
626 Cordova, Suite 1U4
Anchorage, AK 99501
( 9U7) 272-4Uli4

V-111

•)n 1~:·~ ..="':)! :o:1 ~::: !-:--: ~·:·'?-:· ~~.::rac~r or.e. ·.·.·~ ~r·: :~·-.,~:;.~r-~ t~ . a? in:~::~~.:,; !.tJ
.:: ~~·~:.::-·· p::·r:.t~'··~ fror·-: !.:-:J? !: ·; F~~~ ·~n:: \•it!:~:::·~ ~~,; ...•.. ~~;;. .~:~" ~!et~~:.i~~1

Cn

gt?~

-=--l'!rf! ' ' ::~ ~?~:t'!.'.~r":; ~rQttl-?~ ·,·:~')' tn~ -:&'-?!!
.::·:~ci·'l~.c~t o~_,-; ~:;-r. ~:'i ~.~;; Ch:.:~~r.i S~·! ,n:J ~.ne ·.v~t:!~ j~:.. ~.o\:a:: ~h;

..

t.o

~ger.

t.n~

1

1?:1!:-~t

f~nd .~

gu!J1e-s

c~d

tal!s

::~?~'.~!.1

:J•J d~s::h.!:rge.

!1~?:~

r.::~=Y=? ~~·:~ ~r: :t~e·~~t·;~ r~c!em~tlo~.

t_:lft t3:rcra!t
ana ·3 o:~e m1le b:Jrfer from Mu! !Jut

l· ! ~ ~- :ss:.:s net ~:;al:;:e~ tn ElSa. pol~r c;:ars. We are st:g~:sting t~at ycu
get. a copy of the sttJd1es done by the Alaska Deportment of Fish end Game
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eraas ;~r.d ror.-kenes when safety is not the factor to avoid distl.:rbances.
On :nformaticn t.o lessees number three, we are submitting the following
informotlon for corrections on page 11-39. From beginning of October
through Mey, tom cads and arctic cods are hervested along the coast
odjocant to the entire sole oreo. ITL No.3. 2. From the beginning of
December to end of June ond from the beginning of mid-August to October:
seals are harvested in the entire sale oreo. tTL No. 3.3. Walruses are not
har.;est from the beginning of September through early November. This
needs to be deleted.

On page 11-37, who is going to be reporting the violations. Are the
industry required to get permits for this "incidental tel<e"?
On page 111-34. Take out the word "relatively·. During the last few years,
bearded seals have been the major take of the Nome community.
Is there ~my studieS' done on mollusks and where their main concentrottons
are? If so, we should ha~e some mtttgatfng measures because they are the
metn food or walruses. beorded seals, red king crabs, and other organisms,
who hove the e~isting use.

Or. page 1- t 4 c. we are reGuastlng that subsistence hunting for marine
mammals be inserted in lieu of subsistence fishing. The lease area is
beyond the use oreo for subsistence fishing. We ore requesting if there is
tee present In the lease oreo, subsistence hunting for morine mammals
hove priority, since it is a traditional activity. As long as the ice is not
present, then the Industry can hove use of the area. You might want to see
the historical records and the existing scenario os to determine the
start-up dates. National weather services do have Imagery of the lease
area and this mitigating measure would protect the industry from the
forces of tee. We are also recommending that you incorporate and see the
tmpUcotions of the temporary subsistence management regulations for
public londs in Alosko; final temporary rule by the Deportment of
Agriculture and the Deportment of the Interior published June 29, t 990.
On the end of the season operations. we are requesting that you research
the htstoricol tee formation tn the lease area and remove the dredges
before they ore teed over for sofety reosons.

Finally, we would recommend that legislation be enacted for impact
assistance for the local communities. We would also recommend that in
1teu of absence of legislation, montes be deposited ·ror thts purpose.
We are advocating that the hair studies of 80 women that are of child
becrtng ages thct fs going to be conducted by Norton Sound Health
CorporaUon for mercury detection be incorporated as an addendum to the
final EIS.
We are requesting MMS that the coordination team be retained and see the
successes of WestGold that has appointed us as a review committee to
oversee their overall operations and make recommendattons to their
environmental monitoring programs. We feel that we are contrtbutfng and
helping wtth a safer operation.

On page XV. you have predicted recovering 40,000 ounces of gold per year
· for a period of 14 years. The ext sUng operations of BIMA recovered
36,000 ounces in 1987,35,500 tn "1988, and 30,661 tn 1969. Wtlh the
existing recovery program, you might wont to predict 15-17 yeors usage
or the orea.
On air and water quality, we want the industry to meet the State and EPA
guide!ines. I would safely say that a well tuned and maintained p1ece of
ma::hineiiJ not only run better but will have negligible eff~ct on air

r.;uolHy.
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C!RTIFICATE

2
3

Public Hearing on DEIS
Alaska Outer Continental Shelf
OCS ~lining Program
Norton Sound Lease Sale
18 July 1990
Nome, Alaska

4
5

I hereby certify that tho foregoing is a correct
transcript from the record of proceedings in the above-entitled
matter.

6

7

Although ~1S states that "It is extremely difficult to pinpoint a
single development as 'causing' sociocultural change when so many factors
influence sociocultural systems ••• ". MMS and the State of Alaska need to
protect Alaska Native sociocultural systems in a way that permits Alaska
Natives to participate in economic development while protecting their
subsistance activities as defined by each Alaska Native group.

8

Ciddy S. Carl, CCK

9

10

An example of impact on subsistance is currentli' being felt in
Prince William Sound: the ~con Valdez oil spill. We do not expect the
same type of damage from offshore mining. However, some provision must
be made as a "safety net" for those groups who are dependent on subsistance
resources in the sale area.

11

12
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needs to consider the relationship of Alaska Native citizens
compared with nen-Native citi:ens in regards to the ~act created by the
sale. For Alaska ~ative citizens primarily dependent on subsistance
acti•lities, any activity which would have a detrimental effect on subsistance
gathering would have a distinct effect on Alaska ~~atives. Conversely,
historically, employment opportunities have favored non-Native citizens as a
matter of fact. This factor needs to be considered very seriously and
methods must be found to compensate Alaska Natives who are dependent on
subsistance resources in some way that is meaningful.

14

t~S

15
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Ideally a joint effort by the successful bidders, HMS, the Bureau of
Indian Affairs, and the State of Alaska should
1. Compensate those deprived or displaced by the effects of the
lease sale and development.
2. Train local residents to fill available jobs and actually
hire local Alaska Natives.

20
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BSCMP favors Alternative IV - Eastern Deferral Alternative.
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i/;~s/~o
Date

Response NOME-1
The commenter's position has been noted and will be included in the information used to select alternatives in
·
this sale.
Response NOME-l
The iune 26, 1990, biological opinion (Appendix B) from FWS recommends the inclusion of the arctic peregrine
falcon in Stipulation No. 1 as a species to monitor for mercury accumulation. Stipulation No. 5 is no longer
needed since the FWS no longer considers that an incidental take of peregrine falcons Will occur due to the new
(lower) mercury data presented in the second DEIS. Stipulation No. lhas been modified to include the arctic
peregrine falcon and Stipulation No. 5 is no longer considered as a potential mitigating measure.
Response NOME-3
The EIS recognizes and discusses the uptake of mercury and other trace metals in marine birds (see Sec.
IV.B.S.c.[2]). The measuring of mercury and other trace metals in seabird eggs and in seabird chicks could be
included in the monitoring program as recommended in the Workshop on Mercury in the Marine Environment
(USDOI, MMS, 1989) and in the Workshop to Design Baseline and Monitoring Studies for the OCS Mining
Program, Norton Sound, Alaska (USDOI, MMS, 1990). The Postlease Review Team would carefully consider
whether or not to conduct such monitoring and would make a recommendation to the RS/FO.
Response NOME-4
As discussed in the Proposed Action and Alternative Memorandum (PAAM), the deletion of the six blocks from

the original sale area, in combination with the distribution of trench habitat outside the sale area, resulted in a
total of about 68 percent of the trench habitat occurring outside the proposed sale area. This trench habitat is
presumed to be prime red king crab habitat. Very high densities of red king crab have been noted in the area
deleted or just outside of the deleted blocks. The overall distribution of red king crab in Norton Sound is quite
broad, and, although high densities of crab have been noted near· the sale area, the linkage between trench
habitat and high densities of crabs is still a working hypothesis. An examination of crab densities from a number
of studies indicates some repeatedly high density crab areas south and west of the sale area. These areas more
predictably have higher densities of crab than areas within the sale area. Given the broad distributions of red
king crab and the patterns of high density just described, we do not feel it is warranted at this time to delete
additional blocks from the sale area. The monitoring program should be able to demonstrate if there is a linkage
between trench habitat and high densities of crab, as well as allowing determination of substrate type in relation
to crab density, etc. Mitigation could then be applied as appropriate; for example, mining might not be allowed
near the trench or in cobble habitat. Monitoring, with appropriate' mitigation, would allow more accurate and
informed mitigation than, at this point, deleting the remaining trench habitat that occurs within the sale area.
Response NOME-4a
As specified in ITL No. 1, paragraph 5, lessees are advised· that Letters of Authorization must be obtained
concerning the incidental take of marine mammals and endangered species from one of the appropriate agencies,
either FWS or NMFS. It is industry's responsibility to de~ermine if a take permit under the Marine Mammal
Protection Act is needed in regard to their activities.
Response NOME-4b
The recommended 1-mile and 1,500-feet distances for aircraft are covered in ITL No. 1. The commenter's
position has been noted.
Response NOME-5
Only those species harvested during the open-water season were listed (listed on page 11-39 of the DEIS).
However, the information has been changed to include all species harvested year-round.
The text has been changed from subsistence fishing to subsistence hunting to address the commenter's concerns.
The concern about operating when ice is present ·has been noted.
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The recent changes in subsistence law in Alaska have not changed much in Federal OCS waters offshore of
Nome--except who manages the harvests. The Federal government manages marine mammals. Most crab
harvests occur in State waters. Subsistence has had and continues to have .. priority use, .. which means priority
over other types of hunting and fishing. Since Nome has ~ways been considered an area where residents may
harvest subsistence resources for subsistence use, the new ruling most likely would have little effect on Nome
·
residents.
Response NOME-6
See Response EPA-2.
Response NOME-6a
The U.S. Army Corps of Engineers does not have permitting responsibility for gold mining in Federal waters.
Minimizing turbidity in the water column results in increased siltation near the dredging operation. We agree
with your concern regarding mitigation for habitat alteration and recolonization of the benthos. Mitigation is
practiced by limiting the height of tailing piles and by dumping tailings into the dredged pit when feasible. The
monitoring program that is part of the proposal may be effective in limiting the extent or severity of effects to
bottom-dwelling organisms. Siltation and effects on the bottom topography (e.g., creation of hills and gullies)
are direct results of dredging but may be affected by the conditions imposed by permitting agencies. See also
Response EPA-1.
Response NOME-7
The MMS and ADF&G in Nome (Nelson, 1990, oral comm.) are unaware of any Alaska Fish and Game report
that says that Sledge Island is an important concentration area for polar bear. Although polar bears commonly
occur during the winter-early spring on St. Lawrence Island, which is about 100 mi west-southwest of Sledge
Island, polar bears are uncommon visitors to Sledge Island and do not occur in the sale area during the openwater season (Nelson, 1990, oral comm.) when the proposed activities would be conducted. Thus, effects as a
result of the proposed mining activities on polar bears are not expected and are not an issue that needs to be
covered in the FEIS. See also Response MMC-24.
Response NOME-8

As specified in ITL No. 1, paragraph 5, lessees are advised that Letters of Authorization must be obtained
concerning the incidental take of marine mammals and endangered species from the appropriate agencies, FWS
or NMFS. The enforcement of the incidental take would be a responsibility of the issuing agency; however, any
violation w<!uld be reported to the appropriate agency by MMS.
Under the requirements of the Marine Mammal Protection Act, it is the industry's responsibility to obtain Take
Permits. Because polar bears are not known to occur in or near the sale area during dredging activities (openwater season), such a permit is not likely to be required. Violations can be documented by anyone who witnesses
an illegal take although violations normally are investigated and reported by ADF&G, NMFS, and FWS.
Response NOME-9
The text has been changed to address this concern.
Response NOME-10
It is agreed that effects on mollusks are critical in light of their importance as food for walruses, bearded seals,
and other organisms. Effects on mollusks are most likely to be intense in the area affected by dredging. Since
these effects are expected to be relatively site specific and local, the monitoring program that is part of the
proposal would provide the most appropriate and effective avenue for examining mollusk distribution and
abundance and identifying any areas of particular concern. Studies that have looked at mollusk distributions in
Norton Sound are discussed in Section III.B.1.b. The scale of some of these studies· is such that they do not
provide very fine resolution on the distribution and abundance of mollusks in the proposed sale area. This could
be better provided by the monitoring program and would be taken into consideration by the Postlease Review
Team.
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Response NOME-11

The MMS agrees with your position. It has become clear to MMS that local communities need to receive impact
assistance. For this reason, MMS recently recommended to the President that impact assistance be provided for
local communities. The President has agreed to this proposal and legislation is being drafted. It will then be
up to Congress to make a decision. It is intended that impact assistance would include offshore mining.
Response NOME-12

The hair samples were collected in October 1990; the hair sampling report will not be completed until mid1991, after completion of the FEIS. These data could not be included in the FEIS, but will be used in future
planning of the monitoring program.
Response NOME-13

See Response NRDC-20.
Response NOME-14

See Response NOME-11.
Response NOME-14a:

The potential gold resources for the proposed lease sale are estimated by MMS to provide hypothetical scenarios
of the types and levels of mining activities that might be used to exploit these resources. The types and levels
of activities associated with these scenarios constitute a common basis for evaluating the potential effects mining
might have on the various biological and physical resources in and adjacent to the sale area. The offshore dredge
assumed for the scenario used in this EIS is similar to the Bima, operated by WestGold from 1986 ·to 1990
offshore of Nome in State waters. In September 1990 WestGold announced that the Bima was no longer an
economical operation and also needed repair to its tumbler shaft. In November 1990, the Bima was put on the
market for sale. While a Bima type of dredge was used for the scenario for the proposed sale, the type of dredge
that will be used is not known at this time. It should be noted that no exploration, testing, development, or
production plans will be approved before completion of comprehensive environmental evaluation to assure that
the activities described will be carried out in a safe and environmentally responsible manner (30 CFR 282.21,
282.25, and 282.28; see also Note to Reader in the front of this document).
The gold resource estimates for both the base and high cases are based on the best information available to
MMS at the time the EIS was being prepared. Section IIA.2.b of the EIS contains a description of the data and
assumptions used by MMS to estimate these resources; this information is presented in the EIS to indicate to
the public the basis for the estimates. Furthermore, in Section IIA.2.b of the EIS, MMS acknowledges that
.~~there is a high degree of uncertainty associated with the gold resource estimates for the proposed lease sale."
The MMS recognizes that the potential effects of offshore mining would be more accurately analyzed in an.EIS
based on a mining plan, submitted in accordance with 30 CFR 282.24 after a discovery has been assessed, which
describes the types, levels, and locations of mining activities. The MMS also acknowledges that exploring and
mining in the marine environment is a high-risk venture.
Response NOME-15

This is not an issue relevant to the second DEIS; therefore, it will not be responded to in the FEIS. This
comment will be fully considered by the Director of MMS in making his final determination on the lease terms
and conditions to be issued in the Final Leasing Notice.
Response NOME-16

See Response NOME-15.
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Response NOME-16a

H the Director of MMS determines to conduct the proposed OCS Mining Program Norton Sound Lease Sale,
the size of the area to be offered for leasing is one of the terms and conditions determined by him; other terms
and conditions include minerals to be leased, bidding procedures, and mitigating measures.
The steps in the leasing process are discussed in Section lA of the EIS; the process provides opportunities for
the public to comment on the issues related to the proposed sale and on the terms and conditions of the sale.
As noted in Section IA.S, the Director, prior to offering minerals in an area for lease, will assess the available
information to determine lease-sale procedures to be prescribed and to develop a Proposed Leasing Notice
(PLN) which sets out, among the proposed terms and conditions, the area to be offered for lease. The Notice
of Availability for the PLN for the OCS Mining Program Norton Sound Lease Sale was published in the Federal
Register ([55] 116) on June 15, 1990. In this PLN, MMS proposes to offer 34 whole and partial blocks,
approximately 59,510 .hectares, for leasing; this is the same area that was included the Alternative I, the Proposal,
of the second DEIS for the lease sale. The PLN also noted that comments on the Notice should be submitted
to the Program Director, Office of Strategic and International Minerals, MMS, not later that 60 days after the
publication of Notice of Availability. Comments regarding availability of geological data and the size of the lease
sale submitted to MMS at this time would assisted the Director in determining the terms and conditions of the
proposed lease sale.

Response NOME-17
This concern is addressed in detail in the description of existing water quality (Sec. IIIA.S.b) and also in the
analysis of effects on water quality (Sec. IV.B.2.b[3]). Table 111-2 .in the second DEIS which compares the valid
trace-metal data to the water-quality criteria has been corrected in the FEIS as per the errata sheet provided as
part of the second DEIS. The various WestGold NPDES data for mercury in the water column are analytically
suspect and have not been used in the ·EIS analysis. The suspect data include that collected in 1989 with
improved methods and tabulated in Jewett et al. (1990). In this latter data set, only mercury values below the
criteria were reported, with higher values deleted on the basis of presumed contamination. In essence, the fact
that there were different, conflicting data has been explained in Sections IDA.8 and IV.B.2.b; however, the EIS
has limited its final analysis and presentation to data that the EIS analysts confidently believe to be correct.
Response NOME-18
See Response NOME-11. MMS has no authority to require lessees to hire local Natives and there are no
provisions for hiring preferences in the OCS Lands Act to require that lessees hire local Natives. However, it
would seem likely that lessees would follow the general pattern of other businesses throughout Alaska and make
sincere attempts to hire locally.
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COORDINATION

VI.

CONSULTATION AND COORDINATION
A.

Development of the Proposal

Industry interest in mining for gold in the outer continental shelf (OCS) near Nome was expressed in the fall
of 1987. Soon after that, the State of Alaska requested the MMS to establish a Federal-State task force. The
State made this request with the intent to share te~cal inf~rmatiol! about protection of ~e en~~nment and
development of mineral r~urces. The State has gamed this expenen~ through le~es 1t h~ m 1ts offs.h~re
waters within the 3-mile limit near Nome. The State conducted an enVIronmental reVIew which led to mmmg
activity in 1985. On February 5, 1988, the Department of the Interior and the State jointly established a Task
Force. The term Task Force was changed to the term Coordination Team (CI') by the time of the first Cf
meeting held Aprill, 1988, in Nome after the scoping meeting held March 31, 1988. The cr meetings were held
April1, 1988; July 29, 1988; November 1988; January 6, 1989; November 1989; February 27, 1990, and September
28, 1990.
The cr is co-chaired by a representative of the State of Alaska and an MMS regional official. The cr is
composed of State and Federal agency representatives and representatives of other groups that have an interest
in the proposed lease sale. Also, industry observers and other parties with an interest in the lease sale have
received copies of the preliminary draft Environmental Impact Statement (EIS). The cr members, observers,
and courtesy copy recipients are listed in Section VI.C.
The Request for Comments and Nominations for a Lease Sale in Norton Sound and the Notice of Intent to
Prepare an Environmental Impact Statement were issued by MMS on March 8, 1988. Comments in response
to the Request and the seeping meeting were received from the City of Yakutat, Alaska; Trustees for Alaska;
National Marine FISheries Service; Alaska Department of Natural Resources, Division of Parks and Outdoor
Recreation; Bering Sea FIShermen's Association; University of Alaska, Institute of Marine Sciences; Alaska Office
of the Governor, Division of Governmental Coordination; Kawerak, Inc.; U.S. Environmental Protection Agency;
National Ocean Service, Office of Ocean and Coastal Resource Management; one mining industry company, and
two individuals. Nominations were received from three mining industry companies. Comments and Nominations
were due April11, 1988.
Following evaluation of the area nominations and environmental information received in the process described
above, the MMS formulated a recommendation for area identification. In May 1988, the MMS selected the area
shown in Figure 1-1 for further environmental study (see Sec. I). In December 1989, MMS deleted six blocks
from the proposal for the protection of red king crab habitat.

B.

Development of the EIS

During preparation of this EIS, Federal, State, and local agencies; industry; and the public were consulted to
obtain descriptive information, to identify significant effects and issues, and to identify effective mitigating
measures and reasonable alternatives to the proposal. The information received was considered in preparing the
EIS. In addition, a scoping meeting was held on March 31, 1988, in Nome Alaska, to more clearly and
specifically identify issues and alternatives to be studied in the EIS. Scoping information can be found in Section
I.D.

From November 29 through December 1, 1988, the MMS held a workshop entitled "Mercury in the Marine
Environment." Experts in the area of mercury in water and sediments, mercury accumulation and effects in
organisms, and mercury effects on human health provided their knowledge and expertise to MMS. In November
1988, the first DEIS was issued. Major effects from the proposal were anticipated for water quality, commercial
fisheries, subsistence-harvest patterns, and sociocultural systems based on available data. As defmed in the first
DEIS, the proposal did not include stipulations and ITL clauses specifically designed to mitigate adverse effects
from mining. The State, Federal, and local government agencies, as well as members of the public, expressed
concern that the information used for the frrst DEIS was inadequate for proper analysis and reasoned decision.
Lack of information was of concern for the actual level of mercury in the water column, the bioaccumulation of
mercury in the food chain, levels of mercury in humans, and the effect of dredging on habitat, particularly for
red king crab. In addition to the State, Federal and local government agencies reviewing the preliminary FEIS,
MMS requested a review from public ~ealth agencies, including the U.S. Public Health Service, the IHS, the
State Dept. of Health and Human Semces, and the NSHC.
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In response to comments that data on mercury levels in humans were inadequate, the MMS coordinated with
the lliS and the NSHC to obtain hair samples to be analYLC<f for levels of mercury and arsenic (results of this
study are presented in Sees. illD and IV.B.15).
In response to concerns that the data for the water quality for the proposed lease sale were insufficient, MMS
sponsored studies by the University of Alaska Fairbanks (UAF) in October 1988 (Naidu et a1., 1989), and by
Battelle Northwest in June and September 1989 (Hood, 1989), to obtain additional trace-metal data for the
ambient sale area and inshore waters (results are discussed in Sees. m.A.S and IV.B.2).
The MMS sponsored a monitoring workshop from November 28 through 30, 1989, to determine how studies for
monitoring water quality, habitat alteration, and human health should be designed. Experts in the areas of water
and sediment sampling, effects of trace metals in marine organisms, habitat alternation, and mercury effects on
human health provided their knowledge and expertise to MMS, and in particular, the authors of the second
DEIS.
As a result of comments from the cr, the MMS chose to include as part of the proposal in the second DEIS
Stipulation Nos. 1, 2, 3, and 4 and ITL Nos. 1, 2, 3, 4, and S.

C.

List of Contacts for Review of the EIS

Federal, State, and local government agencies; academic institutions; industry; special-interest groups; other
organizations; and private citizens consulted prior to and during the preparation of this EIS and listed below.
Federal Agencies

U.S. Army Corps of Engineers, Alaska District, Regulatory Branch
U.S. Bureau of Indian Affairs
U.S. Coast Guard, MSO
U.S. Dept. of Commerce, NOAA, National Marine FISheries Service
·U.S. Dept. of Commerce, NOAA, National Marine Fisheries Service, Habitat
Conservation
U.S. Dept. of the Interior, Bureau of Mines
U.S. Dept. of the Interior, FISh and Wildlife Service
U.S. Dept. of the Interior, Geological Survey, Water Resources Division
U.S. Dept. of the Interior, Minerals Management Service, Office of Strategic
and International Minerals
U.S. Environmental Protection Agency
U.S. Public Health Service
State of Alaska

Office of the Governor, Division of Governmental Coordination
Dept. of Community and Regional Affairs
Dept. of Commerce and Economic Development, Division of Minerals and Forest
Products
Dept. of Environmental Conservation, Northern Regional Office
Dept. of Health and Social Services
Dept. of FISh and Game, Habitat Division
Dept. of F'lSh and Game, Subsistence Division
Dept. of Natural Resources, Geologic/Geophysical Survey
Dept. of Natural Resources, Division of Mining
University of Alaska, Institute of Marine Science
Local and Regional Organizations and Government

Kawerak, Inc.
Nome Eskimo Community
Sitnasuak Native Corporation
Norton Sound Native Health Corporation

Bering Straits Coastal Management Programs
City of Golovin
City of Nome
Eskimo Walrus Commission
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Special Interest Groups

Friends of the Earth

Alaska Miners Association
Bering Sea FIShermen's Association
Observers

Joe Manga

Alaska Standard Mining Inc.
Aspen Exploration
BHPUtah
Charter Resources
Englehard West, Inc.
ENSR (formerly NORTEC)
Giant Bay Resources, Ltd.
Greatland Exploration
Inspiration Gold, Inc.

Ron Martin
Meacham and Associates
Offshore Exploration and Mining
Placer Dredging and Technology, Inc.
Queenstakes Resources, Ltd.
Thurman Oil and Mining
WestGold
WGM, Inc.

Courtesy Copy

KNOMRadio
NANA Regional Corp., Inc.
Natural Resources Defense Council

D.

Nome Nugget Newspaper
Northern Alaska Environmental Center

Contributine Authors and Supportine StatT Members:

Allen Adams, Physical Scientist
Elinore Anker, Editorial Assistant
Helen Armstrong, Anthropologist
Kevin Banks, Regional Economist
Dan Benfield, Wildlife Biologist
William Benjey, Oceanographer
Michael Bwwell, Technical Publications Writer-Editor
William Chambers, Cartographic Technician
Raymond Emerson, Supervisory Environmental Specialist
Cora Fullmer, Secretary
Don Hansen, Wildlife Biologist
Tun Holder, Coordinator for the Coordination Team
Gail Irvine, Marine Biologist
Frank James, Cartographic Technician
Tim Johnson, Mail and Fde Clerk
Alona Latonio, Clerk-Typist
Maureen McCrea, Social Science Analyst
Frank Miller, Geologist
Carolyn Palmer, Secretary
Rose Paul, Minerals Records Coordinator
Mazelle Parker, EIS Assistant
Richard Prentki, Oceanographer
Sharon Rathbun, Paralegal Specialist
Richard Roberts, Oceanographer
Rich Rothley, Cartographic Technician
John Schindler, Chief, Environmental Assessment Section
Luke Sherman, Economist
Jean Thomas, mustrator
Evert Tornfelt, Social Science Analyst
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PREPARED BY
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Prehistoric Resource Analysis
Proposed OCS Mining Program Norton Sound Lease Sale
Pumose
In accordance with the Minerals Management Service (MMS) Handbook for Archaeological Resource
Protection (#620.1-H, June 17, 1985), this archaeological analysis was prepared for the proposed OCS
Mining Program Norton Sound Lease Sale. The analysis is intended to identify areas of possible prehistoric
archaeological site potential and to aid the MMS in making recommendations to the Secretary on
archaeological resource lease stipulations.
Project Area Description
The area of the proposed lease offering is offshore the State of Alaska south of Nome in northern Norton
Sound. It is approximately bounded on the north by the 3-mile Federal/State boundary; on the south by 64°
15' N. latitude; on the west by 166° 10' W. longitude; and on the east by 163° 30' W. longitude.
The proposed lease area is approximately 350,000 acres and contains 80 whole and partial blocks. All blocks
are included in this archaeological analysis.
Method
The method used to develop the archaeological analysis was established in the Handbook for Archaeological
Resource Protection (MMS 620.1-H, June 17, 1985).
The procedures outlined in Chapter 2, Section 0.1-4 of the handbook are:
Integration of the geophysical/geological and archaeological information is the focus of the prehistoric
resource analysis. It includes a technical interpretation of existing geophysical/geological data in order to
establish sea-level changes and to identify relict landforms. This technical interpretation will provide the
basis for evaluating the potential for prehistoric resource occurrence (habitability) within the proposed lease
sale area. The process of integration should begin at the broadest database level and proceed toward the
specific. Preparation of the analysis may be conducted in the following manner:
(1)
Review the baseline study. If the regional baseline study indicates that the entire proposed
lease sale area lies within an area of low probability for the occurrence of prehistoric resources, and no new
data exist which contradict the regional baseline study fmdings, then no further prelease prehistoric resource
analysis or postlease resource reports will be required.

(2)
Review the sea-level data in the proposed lease sale area to establish the best estimate of
paleo-sea level when blocks of medium or high probability occur in the proposed lease sale area. Blocks
which a regional baseline study indicates are medium or high probability, but were not above sea level during
times of potential human habitation (habitability), will require no further prelease prehistoric resource
analysis or postlease prehistoric resource report.
(3)
Examine the geophysical/geological literature for information regarding forces or processes
that might have destroyed potential prehistoric resources (survivability) or rendered them unrecoverable.
Examples of such forces and processes are:
(a)
glacial scouring;
(b)
sea-ice gouging;
(c)
subaerial exposure;
(d)
inlet migration;
(e)
transgressive seas; and
(f)
sedimentation.
The block will require no further prelease prehistoric resource analysis or a postlease prehistoric resource
report if the block exhibits any of these processes to an extent that it would be expected that prehistoric
resources did not survive and/or are not recoverable.
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(4)
Examine the USGS geology report, existing shallow hazards survey data, etc., for indications of
significant landforms. If sufficient data exist to make a determination, those blocks that do not contain
significant relict Pleistocene or Holocene landforms will require no further prelease prehistoric resource
analysis or postlease prehistoric resource report. Those blocks that are not excluded from further
consideration shall require a prehistoric resource report under the archaeological lease stipulation or ROW
permit requirements.

Analysis
Step 1 - Review of the Baseline Study
Using the above method, 80 blocks contained in this proposed action were reviewed. Baseline studies which
cover portions of the study area include:
•

Bering Land Bridge Cultural Resource Study (Dixon et al., 1976);

•

Alaska Outer Continental Shelf Cultural Resource Compendium. Technical Report #119
(Dixon et al., 1986);

•

Western Gulf of Alaska Cultural Resource Study (Dixon et al., 1977).

The baseline studies have developed a general model which delineates areas likely to contain archaeological
sites on the OCS (Dixon et al., 1978). The criteria used for designating probability zones are:
Areas of High Probability
(1)
Non-glacial river mouths and constricted marine approaches to these river mouths.
Such areas would have concentrated anadromous fish and their predators.
(2}

Natural terrestrial conditions, such as passes, which funnel large mammal movements.

(3)
Prominent spits, points, rocky capes, headlands, and islands that may have provided
habitats for seals and marine birds. Such habitat is only considered high probability if it occurs in
conjunction with one or more additional habitat types or if there is a natural constriction which would tend to
concentrate these species.
(4)

Areas of possibly enhanced marine coastal habitat diversity and availability.

Areas of Medium Probability
(1}
Lake margins. Although the presence of fish and waterfowl resources enhances these
areas as settlement locales, they are less likely to be as productive (and less likely to foster winter
settlements) as those listed above.
(2}
North- and south-facing slopes. Guthrie (in Dixon et al., 1976) indicated that southfacing slopes tend to concentrate grazing mammals during early spring plant maturations and that many
times north-facing slopes provide wind-blown, snow-free winter ranges. However, neither of these habitat
types concentrate grazers into specific locations where large aggregates of animals can be harvested.
Although these areas are generally more productive, the mammals are scattered over a comparatively large
area.
Areas of Low Probability
(1}

Any habitat type not listed below.

In addition, the geological report prepared for this analysis utilized a recent study (Hess, 1985) which allowed
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for a more detailed assessment of the archaeological potential of individual lease blocks.
~

- Review of Sea Level Curves to Determine Habitability

In a previous archaeological analysis prepared by MMS for Norton Basin Sale 100, Friedman and Schneider
noted that the entire sale area was shallower than -40 meters. This finding is still accurate. Therefore, this
sea level figure is not a limiting factor for habitability. The entire study area was submerged under the early
Holocene.

Step 3 - Review of the Geological/Geophysical Data to Determine Survivability
In the analysis done for Sale 100, Friedman and Schneider recognized three factors in the Norton Basin area
which could affect the survivability of sites during and subsequent to submergence:

(1)

Extensive churning of the gently sloping, shallow bottom by waves and current action;

(2)

The potential for ice gouging as the seas advanced;

(3)

The erosion of topographic landform features by swift tidal currents.

Friedman and Schneider concluded that " ... the probability of any prehistoric sites surviving the dynamic
and destructive processes in the Norton Basin area are low .•. •
The geologic report done for this analysis also indicates that "The rapid migration of small streams plus the
thermokarst erosion of their banks and associated ponds would destroy any prehistoric archaeological sites."
~

- Review to Identi(y Significant Landforms

The previous archaeological analysis done by Friedman and Schneider for Sale 100 indicated that significant
landforms, using existing data, were unrecognizable. They concluded that "The landforms, mainly river and
stream channels, that are recognizable in the geophysical record existed and were subsequently filled prior to
man's habitation of the area."
New data available subsequent to the analysis done for Sale 100 (Hess, 1985) indicated an area which is
believed to have a high potential for archaeological site occurrence. This area contains a significant landform
which consists of a paleochannel which is assumed to encompass a nonglacial river margin. The specific
blocks which contain this significant landform are numbers 586 and 587, on protraction diagram NO 3-8.
~

- Prehistoric Site Potential Recommendation

The OCS Mining Program Norton Sound Lease Sale area contains blocks which have a high potential for
prehistoric site occurrence. However, any potential prehistoric sites are likely to have been destroyed as a
result of wave action, channel migration, and thermokarst erosion during subaerial exposure and subsequent
marine transgression. Therefore, block numbers 586 and 587 on protraction diagram NO 3-8 require no
further prelease resource analysis or a postlease prehistoric resource report.
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Summary of Geomorphological
Processes Pertaining to Survivability
of Potential Archeological Resource Sites in the
Norton Basin Nonenergy Mineral Lease Sale Area
Prepared by N. Frank Miller

Introduction

This report is written in accordance with the Minerals Management Service Handbook for Archaeological
Resource Protection. Previously, Friedman, Schneider, and Bowers had prepared an archaeological analysis
of the Sale 100, Norton Basin area. The OCS Mining Program, Norton Sound Lease Sale area, covers a
portion of the previous sale area. This summary updates and expands upon the work of Friedman,
Schneider, and Bowers concerning the geomorphological processes pertaining to survivability of potential
prehistoric resource sites in the OCS Mining Program, Norton Sound Lease Sale area. This report also
addresses the survivability and delectability of shipwrecks within the sale area.
The previous work by Friedman, Schneider, and Bowers found no tracts in the Sale 100 area to possess a
potential for survivability of prehistoric resource sites. This report reevaluated the area studied by Freidman,
Schneider, and Bowers, taking into consideration new data on the potential for site survivability and new data
concerning Quaternary depositional processes. This reevaluation confrrmed those same authors conclusions
for tracts in the nonenergy sale area.

This report reflects a modification of the original baseline study as well as a reinterpretation of the area's
depositional history and the natural forces limiting site survivability. The geomorphological forces which have
acted upon the floor of the Bering Sea sale area are summarized with regard to the distribution, survivability,
and detectability of potential prehistoric resource sites.
Review of the Baseline Study

The baseline study, Alaska Outer Continentia! Shelf Cultural Resource Compendium, was prepared by
Dixon, Stoker, and Sharma and published in March 1986. This report utilized bathymetric features for the
evaluation of specific lease blocks. No areas of medium or high probability of archaeological site occurrence
were noted within the lease sale area.
A recent study (Hess, 1985) has identified a channel system which existed when the seafloor of the Northern
Bering Sea was exposed by a drop in sea level during the last Ice Age. Utilizing this study, it is now possible
to better define the archaeological potential of individual lease blocks.
The study of Quaternary stratigraphy and sedimentation by Hess allows for a reinterpretation of the
archaeological potential of the sale area. The major channels which have been identified in this study were
created during the low sea level periods of the Ice Age. The ages of these channels could possibly span the
range of time encompassed by the Late Pleistocene from 10,000 to 250,000 years ago. The major channels
could have, therefore, been in existence during that period of time when Beringia was occupied. Two lease
blocks containing one of these channels were reevaluated as having a high probability of archaeological site
occurrence. These blocks are Nos. 586 and 587, on protraction diagram NO 3-8.
Review of Sea Level Curves to Determine Habitability

The previous archaeological analysis for the Sale 100 area by Friedman, Schneider, and Bowers concluded:
"As the Norton Basin is everywhere shallower than -40 meters, this sea level figure does not enter into the
habitability analysis as a limiting factor. The entire area was emerged until the early Holocene." This report
concurs with that conclusion.
Review of the Presence of Significant Landforms

The criteria for significant landforms were reiterated by Friedman, Schneider, and Bowers as follows:
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Significant Landforms With a High Probability of Archaeological Site Occurrence
1.
Nonglacial river mouths and constricted marine approaches to these river mouths, river
margins, and lake outlets. Estuaries and rivers, particularly those issuing from lakes, would have
concentrated anadromous fish and their predators.
2.

Natural terrestrial constrictions, such as passes, which funnel large mammal movements.

3.
Prominent spits, points, rocky capes, headlands, and islands that may have provided
habitat for Phocid and Otarid seals and for marine birds. Such habitat is only considered high probability if
it occurs in conjunction with one or more additional habitat types or if there is natural constriction which
would tend to concentrate these species.
4.
Areas of habitat diversity and general high marine intertidal productivity, particularly
those which might have prompted extensive macrophyte development. An example of this type of
environment would be deep sinuous embayments.
Significant Landforms With a Medium Probability of Archaeological Site Occurrence
1.
Lake margins. Although the presence of fish and waterfowl resources enhances these
areas as settlement locales, they are less likely to be as productive (and consequently less likely to foster
winter settlements) as listed above.
2.
North- and south-facing slopes. Guthries (1976) indicated that south-facing slopes tend
to concentrate grazing mammals during early spring plant maturation and that many times north-facing
slopes provide wind-blown, snow-free winter ranges. However, neither of these habitat types concentrate
grazers into specific locations where a large aggregate of animals can be harvested. Although these areas are
generally more productive, the mammals are scattered over a comparatively large area.
The paleochannel reported by Dr. Hess would constitute a significant landform with a high probability of
archaeological site occurrence. Whether this channel was fed by glacial streams could not be determined, so
the area should be assumed to encompass a nonglacial river margin. This paleochannel has a muted surface
expression and is overlain by a shallow bathymetric depression.
Review of Potential of Survivability of Prehistoric Sites

Friedman, Schneider, and Bowers described northern Norton Sound as an area of few sediments and little ice
gouging. The sale area west of Cape Nome experiences severe current activity. East of Cape Nome biogenic
gas cratering has disrupted the seafloor (Thor and Nelson, 1979).
Nonmarine Pleistocene sediments have been identified over a large portion of the sale area in water depths
shallower than 35 m. Upper sediments have been described as limnic peaty muds. Where encountered
during offshore coring, this mud generally overlies a silty fine sand or clayey silt. (Olson, Clakey, and Nelson,
1980).
The limnic peaty muds have been described as late Pleistocene tundra deposits. These deposits are cut by
many small channels. The sediments were deposited by a braided system of rapidly shifting small, sedimentaladen streams, which flowed through a tundra bog with many short-lived lakes and ponds (Hess, 1985). The
rapid migration of small streams plus the thermokarst erosion of their banks and associated ponds would
destroy any prehistoric archaeological sites.
Review of Potential Prehistoric Resource Site Delectability

Delectability was not considered by Friedman and Schneider since no tracts were determined to possess
potential prehistoric resource sites. A prehistoric resource site could not be detected by available geophysical
methods including a sidescan sonar or subbottom profiler. Such a combination of tools could possibly detect
significant landforms and whether a blanket sand deposit, which could contain a resource, is present,
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depending on the spacing of survey lines. However, it is extremely unlikely that an actu.al prehis~oric
resource site, if it existed, would be detected since the site would be expected to be buned, and Its features
would be too small to be identified even if it were exposed on the seafloor.
Physical Factors Wllicb Influence Survlyabillty of a Shipwreck

The survivability of shipwrecks depends on the characteristics of the water mass and how it interacts with the
seafloor. Characteristics of the area's water mass includes its temperature, salinity, and oxygen content. This
water mass affects the seafloor in the vicinity of the sale area by winnowing and bottom scouring of currents,
storm wave resuspension of sediments, and disruption by ice gouging. These processes have resulted in the
bathymetry and sediment patterns observed within the sale area.
The water mass within Norton Sound consists of Alaskan coastal water. This brackish water has a
temperature between 10° C in summer when the river runoff is greatest and 0° C in winter when the area is
covered by shorefast and pack ice. Circulation in Norton Sound results in a strong western current with
maximum velocity greater than 80 em/sec over much of the sale area. This strong current results in
divergent flow of pack ice near the sale area. Storm induced wave activity in Norton Sound is most severe in
summer and late fall storms. The storm waves cause turbulent bottom currents over the entire sale area.
The ice cover over the sale area consists of both shorefast and pack ice. Ice gouging is weak and typically
aligned east/west parallel to the shore and in the direct of the prevailing coastal current (Thor and Nelson,
1980). The divergent ice flow prevents a stumacki zone from forming between the shorefast and pack ice.
Therefore, the few ice gouges which are observed are believed to be caused by collisions of pack ice.
Bathymetry within the sale area ranges in depth from 14 to 36m. The seafloor sediments consist of modem
silts derived from the Yukon River, relic sands and gravels which were deposited during the last Ice Age, and
mixtures of both modem silts and relic sands. Glacial gravels are present along the coast to the west of
Solomon. While to the east, Yukon-derived silts extend from the coast. The western offshore gravels are
succeeded further offshore by relict sands east of Cape Nome and by mixtures of modem silts and relic sands
further west. In the area east of Solomon, the offshore silts are rippled or laminated by the weak offshore
current, while to the west, the offshore sands and gravels show the effects of a stronger current, including
sand waves and sand ribbons (Nelson et al., 1980). Besides modem current features, the area west of Cape
Nome contains ancient shoreline shoals. The shoals were formed as the sea level rose with the end of the
Ice Age. These shoals are not believed to be actively migrating. Neither the presently active sand bodies nor
the ancient inactive shoreline shoals would be capable of burying a modem shipwreck if it exists. The
modem sandbodies do not attain sufficient height to bury a wreck, while the ancient shoals are not mobile.
In summary, the sale area is overlain by cold, brackish Alaskan coast~ waters. The seafloor is locally
scoured by the coastal currents and winnowed by storm waves. Ice gouging is present but only to a limited
extent due to the divergent flow of this current. Offshore sediments are modern silts to the east of Solomon
and relict glacial gravels to the west. Further offshore, these gravels are replaced by modem silts, relict
sands, and mixtures of both. To the west of Cape Nome, modern sandwaves and sand ribbons coexist with
relict shoreline shoals. Shipwrecks could potentially survive the coastal currents, storm waves, and limited ice
gouging. Such wrecks, if they exist, would be expected to now be exposed on the seafloor. If shipwrecks
exist in the sale area, they could be located by use of the sidescan sonar. The sidescan sonar is probably
capable of identifying a shipwreck exposed on the seafloor when run with the grid spacing commonly used for
geohazard surveys.
Conclusions

The OCS Mining Program Norton Sound Lease Sale area contains two blocks, Nos. 586 and 587, in NQ 3-8,
which contain a major paleochannel reported by Hess. This paleochannel may have been active when ancient
hunters occupied the area at the close of the last Ice Age. This channel could be a high potential area for
prehistoric site occurrence. However, any archaeological resource sites within this channel would probably
have been destroyed by channel migration and thermokarst erosion of the banks during subaerial exposure.
Also, it should be noted that identification and delectability of sites, if they did exist, would be extremely
difficult and such prehistoric sites would not be likely to be discovered or identified by an existing geophysical
technique.
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Shipwrecks within the sale area could survive the currents and storm waves. Ice gouging in northern Norton
Sound, though present, is not abundant and reflects isolated encounters of pack ice. Modem depositional
processes are not sufficient to bury a shipwreck. If a shipwreck exists on the seafloor, it probably could be
identified by sidescan sonar required for site-specific geohazard surveys.
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Shipwreck Update Analysis
for Proposed OCS Mining Program Norton Sound Lease Sale
This report is written in accordance with Chapters 1, 2, 7, and 8 of the OCS Oil and Gas Prelease
Procedures MMSM 621.1-H: Handbook for Archaeological Resource Protection. The handbook states that
if baseline studies exist to detect the potential for shipwrecks, then a shipwreck update analysis should be
done to determine if there is the potential for any shipwreck resources occurring in the proposed lease area
to survive marine transgression and other physical processes, and if the resources can be detected by
state-of-the-art geophysical technology.
Baseline studies of shipwrecks exist. A computer file was made by the State of Alaska which includes most
Alaskan shipwrecks (State of Alaska, DNR, 1990). One technical paper on cultural resources and shipwrecks
relevant to sites in the Norton Sound Lease Sale area exists (Tornfelt, 1983). A computer file with details
about 1,100 Alaskan shipwrecks exists at the MMS, Alaska OCS Region. An MMS report on shipwrecks
covering the entire Alaskan OCS is in preparation (Tornfelt, In press). These studies show general locations
for shipwrecks and, in some cases, archaeological sites. A list of the shipwrecks occurring in the Norton
Sound Lease Sale area sea shelf and shore is provided in the Table of the technical report entitled
"Shipwrecks of the Alaskan Shelf and Shore" (Tornfelt, In press).
The MMS Archaeological Analysis of the Norton Basin Proposed Oil and Gas Lease Sale 100 (Friedman,
Schneider, and Bowers, 1985) is an analysis of the probabilities of any archaeological site surviving outside of
the 3-mile geographical line. This MMS report concludes that "the strong bottom currents, exposed bedrock,
ice gouging, and lack of sediments in the high and medium probability areas, as identified by the baseline
study (Dixon et al., 1976) make it improbable that any prehistoric habitation sites would have survived." New
information that may change this conclusion is included in the Prehistoric Resource Analysis in this appendix
(areas shoreward of the 3-mile line are not analyzed in this report). This new information implies that the
probability of shipwreck survival is higher for the area offshore than was previously thought. Shipwrecks may
have survived in the sale area because the water is deeper in some locations and there are certain prehistoric
river valleys where sediment protection exists. Moreover, in some shallower areas, shipwrecks may have
survived because they have been there only a short time and have not been subjected to long intervals of
eroding action as compared to the much older prehistoric landforms. Shipwrecks, therefore, have an
increased chance of surviving.
Three known shipwrecks, the Letha R. Thomas (1900) wrecked "oft' Nome, the El Sueno (1903) wrecked
"off' Nome, the Jessie (1910) wrecked "near" Nome, and the P.C.S. Co. No.1 (1911) barge wrecked "off'
Cripple Creek are close enough to the sale area to make survey of certain blocks prudent. The Letha R.
Thomas is reported to lie 2.25 miles offshore, just inshore of the proposed sale area. The reported location
accuracy of this shipwreck indicates that it could occur somewhere in NO 3-7 within Blocks 555, 599, and
600. Likewise the P.S.C Co. No.1 barge is reported to lie 2 miles offshore and southwest of Cripple River.
The reported location accuracy of this wreck indicates that it could also occur somewhere in NO 3-7 within
Blocks 506, 507, 551 and 552. The archaeological report requirement of the lease stipulation (Stipulation No.
4) should be invoked on these seven blocks, if leased, to insure detection of a shipwreck prior to conducting
lease operations.
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APPENDIX B

ENDANGERED SPECIES ACT SECTION 7
CONSULTATION AND DOCUMENTATION

2

We look forward to working with you and your staff in protecting and conserving
endangered and threatened species. If you have any questions concerning this
proposed action, please contact Dan Benfield, 261-4677.

FEB 18 1988
Memorandum
To:

Regional Director, U.S. Fish and Wildlife Service

From:

Regional

Subject:

Di~ector,

Endangered Species - Proposed Nonenergy Minerals Lease Sale
(Norton Basin)

The Minerals Management Service has initiated the planning process for the
leasing and mining associated with the proposed Norton Sound Nonenergy Minerals
Lease Sale. This lease sale is proposed for an area within the Norton Basin
Planning Area located in the Bering Sea of Alaska (map attached--Norton Sourid
Nonenergy Minerals Lease Sale dated February, 1988). We expect to further
define the study area during the area identification process, following receipt
of comments from the Request for Information and Nominations and Notice of
Intent to prepare an Environmental Impact Statement.
aJ

...I

(£AS) l 0.01- d3a. ( "6'-~ s..,.~
File: (EAS) lB2 9la Eftu 7 (Bold Sala)
LE Read
Author
RD Chron
MS 644 (Jack Lewis)
Laura Yoesting, Gold Coordinator

Attachment

Alaska OCS Region

In accordance with the Endangered Species Act Section 7 regulations governing
interagency cooperation, we are providing a notification of the listed and
proposed species and critical"habitat that will be included in our biological
assessment, as specified in 50 CFR 402.12.
It is our understanding that there are no designated or proposed critical
habitats for any listed species in Alaska. In our biological assessment we
will review the following listed species that may be present in the vicinity of
the proposed Norton Sound Nonenergy Minerals Lease Sale:
Common Name

Scientific Name

Arctic peregrine falcon

Falco peregrinus tundrius

Threatened

Eskimo curlew

Numenius borealis

Endangered

Please review our list and notify us of your concurrence or revisions and any
new information concerning the occurrence of these species in relation to the
proposed project area. Due to the compressed schedule for this sale, we have
begun the preparation of our assessment to review the potential effects of the
proposed action. We may be contacting your staff for informal consultation and
discus~ions prior to the end of your 30-day review period.

bee:

Doc:Endangered species:Disk:Dan:IK:BENFIELD:02/08/88
revised 2/12/BS:mop
revised 2/16/SS:gr
revised 2/17/SS:cp
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REGIONAl, DIRECTOR, AlASKA 0CS
Mlnual~ 11onagornent Service

Regional Director
Alaska

Subject:

Endangered Species - Proposed Nonenergy Minerals Lease Sale
(Norton Basin)

ANCHORAGE, ALASKA

On February 18 , 1988. you provided the Fish and Wildlife Service (Service ) a
list of the threatened and endangered species t hat your agency intends to
consider in the biological as sessmen t r elative to the proposed Norton Sound
Nonener gy ~linerals Lease Sale . This l ease sale is proposed for an area within
the Norton Basin located in the Bering Sea. Your lette r states t hat the
following species will be reviewed :
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Common Name:

.Scienti f ic Name:

Status :

Arctic peregrine falcon
Eskimo curlew

Falco peregrinus t undrius
Numenius bor e alis

Threatened
Endangared

We concur that these speci es may be present in the vicinity of the proposed
lease sale. We have no recent information on t he eskimo curlew in t he sale area
and our most current i nformation indic ates t hat the only remaining population of
Lhese bir ds nests in Northwest Territories i n Canada. A precursory survey f or
Arctic peregrine f a l cons in the proposed l ease area was conducted in 1987 and a
copy o f t he r eport on that survey was mailed t o your office . This s urvey was
conducted by personne l from the Alaska Departme nt of Fish and Game (De partment)
with funding provided by the Service t hrough Section 6 of the Endangered Species
Act. Service and Depar tmen t personnel are currently reviewing survey plans for
1988 in the gene ral area of t he proposed lease . It may be worthwhile f or t he
Minerals Management Service to become i nvolved i n planning this and future
surveys t o ensure that accurate information on peregr~ne fal cons i s available
for Sec tion 7 consul t ations.
In a November 9. 1981, Biological Opinion t o the direc t ors of tbe Bureau of Lane
and U.S. Geological Survey , the Se rvice stressed the need fo r
in tens ive s urveys for pe regrine falcons relative to proposed oil and gas leasing

~Ianagemen t

and exploration in the Arctic Offshore Area. Again, in a January 26, 1984,
Biological Opinion to the Director, Minerals Management Service, we elaborated
the need "to intensively survey, for peregrine falcons, those coastal areas
where proposed onshore activities or aircraft traffic may conflict with
peregrine fa~cons." The Service and Department have·initiated surveys along the
west coast of Alaska in anticipation of oil, gas and nonenergy mineral sales.
This would be an opportune time for the Minerals Management Service to become
involved in these surveys.
Please contact Paul Gertler or Skip Ambrose of our Fish and Wildlife Enhancement
Field Office 456-0203 or 456-0239 for additional information or assistance. We
appreciate your cooperation in protecting and conserving endangered species.

APR 41988
Memorandum
To:

Regional Director, U.S. Fish and Wildlife Service
AcUng

From~

Regional Director, Alaska OCS Region

Subject:

Endangered Species - Proposed OCS ·Mining Program, Norton Sound Lease
Sale

In accordance with the Endangered Species Act Section 7 regulations soverning
interagency cooperation,· we provided your office with a notification of the
listed species that were to be included in our biological assessment, as
specified in 50 CFR 402.12 (memorandum dated February 18, 1988). Subsequently,
we have completed our biological assessment to determine if the proposed OCS
Mining Program, Norton Sound Lease Sale is or is not "likely to adversely
affect" any threatened or endangered species population. Attached is the
biological assessment for your review. It is our understanding that the
Section 7 regulatJ.ons allow 30 days for your review and decision on whether you
concur with our conclusi~n. Also, we acknowledge that if you do not concur
with our conclusion, informal or possibly formal consultation may be required.
If you have specific questions or concerns about our assessment, we request
that informal consultation be initiated to reconcile any concerns before
formal consultation is required.
We look forward to your reply and please contact Dan Benfield at (907)
if you have any questions on the proposed. action.

Orlg. Sgd by lrvcn F.

Attachment
bee: Official File: (EAS) 1001-0Ja (Gold Sale)
LE Read
v'Author
RD Chron
MS 644 (Jack Lewis)
Laura Yoesting, Gold Coordinator
doc-ocs mining program:disk-dan:benfield:J/22/88 kp
revised J/28/88:kp

261-~72

Palmelo k

I.

Purpose

Sedtion 7(c) of the Endangered Species Act of 1973, as amended, requires that a
Federal agency prepare a biological assessment for listed and proposed threatened and endangered species or critical habitat that may be present in an area
of a proposed major Federal action. The assessment should evaluate the potential effects of the action and detennine whether or not it will "adversely
affect" any listed species or critical habitat and thus require formal consultation.
This assessment describes the proposed action to the extent feasible, the
species most likely to be affected, the major effects of the proposed action to
the species, and potential mitigating measures to eliminate any adverse effect
to any species.
Biological Assessment for Threatened and Endangered Species
with Respect to the Proposed OCS Mining Program
Norton Sound Lease Sale
in the Norton Basin Planning Area,
Outer Continental Shelf, Alaska

m

A detailed description of the endangered and threatened species within the
Norton Basin Planning Area and effects analyses of similar proposed actions may
be found in the following documents that are hereby incorporated by reference
as allowed in the Interagency Cooperation Regulations, 50 CFR 402.12(g):
- Final EIS for Norton Basin Proposed Oil and Gas Lease Sale 100, 1985
- Final EIS for Norton Basin Proposed Oil and Gas Lease Sale 57, 1982

Prepared in Accordance with Section 7(c)
Endangered Species Act of 1973,
as Amended

l

- Final EIS for Proposed Arctic Sand and Gravel Lease Sale, 1983
- Biological Assessment for Endangered Whales of the Arctic Region with
Respect to Proposed Offshore Oil and Gas Exploration, 1981
- Biological Assessment for Endangered Whales of the Arctic Region with
Respect to Hard Mineral ~asing, 1982
Various sections of these documents will be summarized throughout this assessment.
II.

Summary

The Minerals Management Service {HHS) has initiated the planning process for a
proposed OCS Mining Program lease sale within the Norton Basin Planning Area
(Figure 1). The EIS development process has begun, and a draft EIS is planned
for publication in Hay 1988. The proposed action (leasing and subsequent offshore mining) scenario calls for an estimated maximum of four dredging vessels
with tending vessels, and daily helicopter support from existing mainland
facilities in Nome, Alaska. A list of threatened and endangered species which
may be affected by the proposed project was requested from both the u.s: Fish
and Wildlife Service (FWS) and the National Marine Fisheries Service (NKFS) on
February 18, 1988. The following species are considered in this analysis: ·

Minerals Management Service
Alaska OCS Region
March 1988
doc-benfields comments atc:disk-dan

Common Name

Scientific Name

Blue whale

Balaenoptera musculus

Endangered

Sei whale

Balaenoptera borealis

Endangered

~
a! e

Common Name

,,,

Status

Sci entific Name

~.

Righ t whale

Balaena gl acialis

End angered

Sperm whale

Physeter macrocephalus

Endangered

Fin whale

Balaenopt era physalus

Endangered

Humpback whale

Megaptera novaeangliae

Endangered

Bowhead whal e

~

Gr ay whale

Eschrichtius robustus

Endangered

1-'

Eskimo curlew

Numenius borealis

Endangered

b
n
,..

Arctic peregrine falcon

Falco

myst icetus

peregrinu~

t und rius

Endangered

Th reatened

tll

I

(11

There is no designated or proposed critical habitat for any listed species in
Alaska. Also, there are no proposed species for listing within, or in the
vicinity of, the proposed lease ar.ea.
I II .

Description of the Proposed Action

The proposed offshore mining activities are planned for water depths ranging
from 20 to 30 meters during the ice- free period- -late May/early June to late
October/early November . The l ease period is for 18 years and it is expected
that the f i rst 4 years will be devoted to assess ing mineral potential wi thin
t he leased area through low-res.ol ution shallow-seismic activity and coredrilling operations. An estimated 10,000 line kilometers of seismic lines will
be completed . It is anti cipated that two (most likely case) t o four (high
case ) offshor e mining operations will be ope r ating annually beginning in the
fifth year through the end of the lease period. An estimated total of 1 , 600 to
3, 200 acres of marine bottom is projected to be mined and altered during the
entire 18 years of the proposal. The dredges wi ll be of t he ladder -bucket
type , but bucket- wheel or cutter-head suction dredges may also be used to mine
the seafloor to an average depth of 7 meters. Seawater (13.05-15.66 million
gal/day) will be used in extracting minerals from the mined s ubst rate. The
spoil mat e r ial will be composed of ou twashings from t he dredge, coarse
materials discharged by the conveyer belt, and process tailings discharged
through an 8- to 10-inch elephant-trunk pipe near the seafloor . One tending
vessel (usually a tug) and two helicopter flights per day will be expected to
s upport each of the t wo to four estimated offshore mining operations .
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It is unlikely that there will be any significant interaction between the
threatened and endangered av ian species and actual o ff shore m inin~ . However,
there could be adverse effects to some peregrine falcon nes ting due to any
low-level helicopter support flights f rom the mainland that may occu r within
close proximity of active nest sites. Endangered cetacean populations of the
blue, sei, right, sperm, fin, humpback , and bowhead whale are not likely to be
affected by the proposed action, s ince the major concentrations of these
species are much further offshore from the proposed l ease area . It is anticipated that only individual or small numbers of gray whales will experience
·adverse effects due to any activities from the proposed action, since thei r
main summer-feeding area and migration corridors are further offs hore .
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IV.

Summary of Species Biology and Occurrence in the Vicinity of the Proposed
Lease-Sale Area

A detailed description of the threatened and endangered species associated with
the Norton Basin Planning Area is provided in the final EIS's for Lease Sales
57 and 100, and the respective Biological Opinions (in appendices to these
final EIS's) prepared by NMFS (1983, 1984) and FWS (1980, 1984). The following
is a summation and update of this information in relation to the proposed lease
area,
A.

Cetaceans

1.
Blue, Sei, Right, Sperm, Fin, and Humpback Whales: The blue,
right, and sperm whales are primarily-found in deeper waters of the continental shelf break--further offshore from the proposed lease area. On rare
occasions they may be found in the far western section of the Norton Basin
Planning Area.
s~i,

Small numbers of fin and humpback whales may be found either feeding or migrating from July to November in the general area around St. Lawrenc~ Island. It
would be a rare occurrence for these species to be found within or near the
proposed lease-sale area. Two fin whales were observed in July 1981, approximately 24 miles southwest of Sledge Island. This is the nearest sighting to
the proposed lease-sale area.
Since it is very unlikely that any of these species will occur within or adjacent to the proposed lease area, they will not be addressed in th~ remainder
of the assessment.

Gray whales are present in the planning area from about mid-Kay through lrov~
ber. Their northward coastal migration begins in February from off the Baja
California coast. Most of the gray whale population enters the Bering Sea
through Unimak Pass from March through June; generally following the Alaskan
coast until reaching the west coast of Nunivak Island, At this point, the
whales appear to move offshore directly toward feeding areas, arriving near St.
Lawrence Island in·May and June, and subsequently at other summer feeding areas.
in the northern and northwestern Bering Sea and the Chukchi Sea. FeedinS areas
include the coast of the Chukotsk Peninsula from Cape Serdtse Kamen in th~
Chukchi Sea to the southwestern Gulf of Anadyr, the central·Chirikov Basin from
St. Lawrence Island to the Bering Strait, waters near the southern capes of St.
Lawrence Island, the central Chukchi Sea south of 69°N. latitude, and the
Alaskan coast from Cape Prince of Wales to Barrow. Migration from the planning
area probably begins in October, with the peak southward migration through
Unimak Pass occurring in November and December.
The St. Lawrence Island/Chirikov Basin region within the western section of the
planning area is a very important gray whale feeding area. It is estimated that
nearly a third of the summering gray whale population within the American waters
of the Bering Sea feeds extensively within the Chirikov Basin. I~ ~ould be a
much higher percentage, since it is unknown whether a specific group spends the
summer there or whether individuals move to other feeding areas. In either
case, the Chirikov Basin is an extremely important habitat for the summering
gray whale population.
Gray whales have been observed feeding at the surface, in mid~ water regions,
and on the bottom. The three methods of feeding used are skimming, engulfing
prey, and benthic suction. On their northern summer grounds, suction feeding
on bottom-dwelling organisms appears to be the primary feeding method.

2.
Bowhead Whale: The endangered bowhead whale population is currently estimated at approximately 7,200 (± 2,400) individuals, part of which
may be found annually within the Norton Basin Planning Area (IWC, in press).
The bowhead's winter range is in the central and western Bering Sea, from the
southwest section of the planning area below St. Lawrence leland to the packice front. Spring and fall migrations between the winter and summer ranges in
the Beaufort Sea occur primarily within the far north and west sections of the
planning area from March through.May and October through December. The migration timing and .routes are greatly influenced by seasonal ice conditions. Bowhead breeding, calving, and feeding is thought to occur during the springmigration period. Since all of. these bowhead activities occur at a considerable distance further offshore, it would be very improbable for bowheads to be
found within or adjacent to the proposed lease area. Also, the proposed action
will occur during the ice-free period when the bowhead population is in its
summer-feeding waters in the Beaufort Sea. Consequently, the bowhead whale
will not be included in the remainder of the assessment.

Tube-dwelling amphipods of the genus Ampelisca are a major food source of gray
whales, and in the planning area the distribution of whales during the summer
months appears to be closely relatpd to areas of high amphipod biomass.
Although ampeliscid amphipods are present over a wide area, their optimum
habitat appears to consist of waters 20 to 40.meters deep, having a bottom
composed of moderately sorted, slightly silty, very fine sand, containing soto 90-percent sand-sized particles. In the American portion of_the Chirikov
Basin, gray whales appear to feed selectively in areas of high amphipod bio~
mass. Ampeliscid amphipods have been found to occupy about 40,000 square kilometers of this area, whereas.gray whale benthic-feeding features have thus far
been recorded over only about 22,000 square kilometers. Ampeliocid amphipods
are not common in Norton Sound due to its decreased salinity and sediment-grain
size and, correspondingly, the area appears to be of low value for gray whale
feeding.

3.
Gray Whale: The gray whale is the most commonly occurring
cetacean within the Norton Basin Planning Area during the ice-free
period. The eastern North Pacific stock, which represents most of the world's
population, migrates annually from the coast of Baja, California to Alaskan.and
Soviet waters. This stock is estimated to number approximately 17,000 individuals. The population has increased steadily and recovered well from a low level
(resulting from severe over-exploitation) to population numbers comparable to
hiatorical levels.

Migrating or summer feeding gray whales may be found occasionally ne~r or
within the proposed lease area from about mid-Hay through November. The major
gray whale feeding an~ migration area is the Chirikov Basin, which is primarily
west of 168°W, longitude and approximately 60 miles further vest and offshore
from the western boundary of the proposed lease area (Pigs. 1 and 2) •. A
compilation of gray whale sightings (1975-1986) from various stud~,sourcea-
primarily Ljungblad'o annual aerial aurveya and NOAA vesael. sightings--clearly
delineates the Chirikov Basin as the major concentration area (Fig. '2): The
three sightinga (a total of eight whales) made in nearshore vatera near Nome,
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Alaska, were made in Hay 1980 and July 1982. None of the whales sighted eear
the proposed lease area exhibited feeding behavior characterized by tra iling
mud plumes . Consequently, a few individual or small numbers of migrating or
feeding gray whales would likely come in contact with activities from the
proposed action.
B.~

...........

1.
Eskimo Curlew: The Eskimo curlew nested in the tundra are·as
adjacent to Norton Sound in the mid- to late 1800's (Gollop .et al., 1986) •
However, the population has been grea tly reduced and is near extinction, and
ther e have been no confirmed sightings in Alaska during this century. Recent
ne s t s i ghtings have been centered in the Canadian Arctic, and provide some hope
tha t a small population s till exists (FWS, 1987). Due to its greatly reduced
range and a lack of sightings for the Norton Sound area, the Eskimo curlew is
not presumed to occur within or near the proposed lease-s ale area. Therefore,
poten tial effects of the proposed action on the Eskimo curlew are not included
in this assessment .

"1

c:

..

'•:
." . lll..·

'"
....
0 "'
...

..

n
0>'<

n

,...

... c
0

tp

I

-..1

<:

" ....
~ ..

0

0

'-i

~

~

....
.........
.."

2.
Arctic Peregrine Falcon: Nest s ites for the threa ,ened arctic
peregrine falcon occur along the s horeline within J miles of the proposed
lease-ar ea boundary . Nest s ites are usually loca ted on bluffs or cliffs that
contain seabird nest ing colonies, and most sites have been discovered in
conjunc tion with seabird s urveys . Wright (198 7) conducted a limited raptor
sur vey of the area during Ju ly 1987, and found an increase in peregrine falcon
ne sting activity from previous records . Six of the eleven his torical nes t
sit es a long the northern shore of Nor ton Sound had nes ting peregrine f a l cons.
Five of the historical ~ ite s exist along the shoreline within J miles of the
proposed project a rea (Fig. 2). Consequently, arctic peregrine falcons nesting
at these s ites may encount er activities from the proposed action .
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Potential Effects of the Proposed Action

The major pote ntial sources of·effects to endangered and threa t ened species
f r om the proposed offshore mining activity are habitat alteration, turbidity/
water quality, and noise and disturbance. Additional detailed information of
the potential effects on endangered specie s of dredging operations and associated ac tivities can be found in the final EIS ' s for Lease Sales 57 .and 100,
the final EIS for the Arctic Sand and Gravel Lease Sale , and the Biological
Assessment for Endangered Whales of the Arctic Region with Respect to Hard
Minerals Leasing (Dubsky, 1982).
A.

Habitat Alteration

From 1,600 acres (mos t likely case) to 3,200 acres (high tase) of marine bottom
may be mined and altered by two to four dredges res pectively during the entire
18 years of the proposed offshore mining project. This will be an annual r a te
of 80 to 120 acres for two dredges and 160 to 240 acres for four dredges.
Amphipod communities a re not common within the Norton Sound due to the lack of
bottom s ediment s containing 80- to 90-percent sand- sized particles. Furthermore , the majority of the marine bottom within the proposed l ease area is
composed of lag gr ave l, medium s ands , and glacial deposits of cobbles and
boulders , which are the des irable areas for mining (Hess and Nelson, 1982) •
Therefore, the dir ec t alteration of the marine bottom from the proposed off5

shore mining project would most likely involve low value feeding habitat for
the gray whale.
There would be no alteration of arctic peregrine falcon habitat, since only
underwater mining is involved and existing onshore facilities at Nome, Alaska
would be used.
B.

Turbidity

It is expected that mining at individual sites (from two to four dredges) would
create local turbidity plumes within 500 meters of the dredge. The turbidity
plumes are expected to be comparable in intensity to turbidity caused by natural phenomena associated with arctic conditions {storm waves, ice gouging, direct influx of muddy river water). Since these natural phenomena have no apparent adverse effects on gray whales, local turbidity plumes associated with mining are not expected to result in adverse effects to the few gray whales that
may encounter them.
Possible, but remote, indirect effects on gray whales due to the proposed project action would be the reduction of biological productivity because of siltation and the degradation of water quality due to release of natural trace
metals within the sediments. Gravels on the sea bottom provide substrate for
epifauna, which may in turn be a food source for animals {including whales)
higher in the food chain. However, the Norton Sound. including the proposed
lease area, is not an important feeding area for gray whales since it lacks the
necessary substrate {that occurs in the Chirikov Basin) for ampeliscid amphipod
communities. An increase of trace-metal levels. especially mercury. may occur
in the surrounding waters of the mining operations. Since few gray whales feed
within the proposed lease area it is doubtful that any deleterious accumulation
of trace metals would occurr to the few whales that may encounter the mining
operations.
The turbidity and siltation from the proposed offshore mining operations are
not expected to significantly affect the habitats or population levels of
arctic peregrine falcon prey species, such as marine birds. shorebirds, or
waterfowl. However, an increase _of trace metals_(especially mercury) above
standard levels ~y accumulate through the food chain into some of the prey
species and eventually result in lower reproductive levels within the local
peregrine falcon population. {~cheuhammer, 1987)
C.

Noise and Disturbance

Increases in noise and disturbance from vessels, aircraft, seismic activity,
core-sample drilling, and mining and dredging can be anticipated from the
proposed action. The proposed action is planned for the ice-free period--lace
Hay/early June to late October/early November. Some interaction between gray
whale ~ovements and the noise and disturbance from the proposed action may be
expected.

proposed lease area, only a few individuals or small groups are expected'lo be
affected by noise-generating and disturbance activities. Reactions generally
wo~ld be short term and temporary in nature, consisting of movements away from
the sound source; however, gray whales may avoid feeding within several hundred
meters of the individual dredge units.
Noise effects from the individual dredge units to nesting arctic peregrine
falcons within the proposed lease-sale area are expected to be minimal since
all nest sites will be a minimum of 3 miles from any mining and dredging·
operation. Daily helicopter support flights present a greater noise and
disturbance potential if low-level flights occur within close proximity of a
nesting site.
VI.

Cumulative Effects

The cumulative effects to gray whales and arctic peregrine falcons described
and discussed in Sections IV. A. and B. of the Norton Basin Sale 100 final EIS
are still appropriate. However, Sale 100 was not completed and a majority of
Sale 57 leases have been relinquished. In addition to proposed oil -and gas
development throughout the Bering Sea, other development plans for ~he Norton
Basin area, such as the current mining and dredging operation in State waters,
the Port of Nome development, and various other mining projects, were addressed
in the cumulative effects analysis of the final EIS. The proposed action would
not add appreciably to the total cumulative effects to gray whales or arctic
peregrine falcons from proposed oil and gas development and other industry
development addressed in the final EIS, especially considering that many of the
activities have not,occurred.
VII. Mitigating Measures and Conclusions
A.

Mitigating Measures

Stipulations and Information to Lessees (ITL's) are measures that can be
included in the leasing process to reduce or eliminate the previously identified effects to endangered and threatened species. Stipulations are included
in the lease and are legally binding. The ITL's advise the lessee of other
legal responsibilities, such aa the Endangered Species Act, and other protection measures they should implement. Stipulations and ITL's stmilar·to t~ose
suggested for the proposed Norton Basin Sale 100 oil and gas lease sale will be
developed and considered for the OCS Mining Program, Norton Sound Lease Sale.
A detailed description of the stipulations and ITL's for Sale 100 can be found
in Se~tion II of the final EIS. In addition, stipulations and/or ·ITL's will be
developed to address the following specific endangered and threatened species
concerns:

One vessel (usually a tug) and two helicopter flights per day are projected to
support each of the two to four estimated offshore mining operations. An
estimated 10,000 line kilometers of low-resolution shallow-seismic activity and
core-drilling activity will be performed during the initial S years of the
lease. Since the major portion of the gray whale population occurs outside the

1.
Gray Whale: In the Biological Opinion of December 21, 1984~ for
the proposed oil and gas lease Sale 100, the NHPS limited their concern for
gray whales to the western portion of the Norton Basin and recommended monitoring for gray whales around any activities "west of 166°V. 11 longitude. This was
recommended as a "reasonable and prudent alternative, to ·avoid the likelihood
of jeopardizing the continued existence" of the gray whale. A similar extensive monitoring program should not be required for the proposed lease sale
since all but three blocks of the proposed lease-sale area' lie easr of 166°W.
longitude. However, a whale monitoring program similar to that required for
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the current mining operation occurring in adjoining State waters will be considered • This measure, in conjunction with similar stipulations and tTL's
(from proposed Sale 100), will aid in protecting the few gray whales that may
encounter the proposed project activities.
2.
Arctic Peregrine Falcon: There are five documented peregrine
falcon nest sites within 3 miles of the proposed lease area. Since any nest
site will be no nearer than 3 miles to any proposed offshore mining operation,
there should not be any dtrect noise disturbance. Helicopter support flights
could present a 4isturbance factor if proper distances are not maintained from
the nest sites. Consequently, an ITL will be analyzed in the EIS advising the
lessee to contact FWS for assistance in developing protection criteria for
their exploration plans, and that FWS will review all exploration plans submitted to MHS.
The potential for trace-metal accumulation will be controlled by the Environmental Protection Agency's (EPA) permitting program. Water quality riear the
mining operation will be required to meet the-standards of EPA's National
Pollution Discharge Elimination System, which is mandated under the Clean Water
Act.
B.

Conclusions

Considering the operating season, location, and considerable distance from the
major whale populations within the Norton Basin Planning Area, the proposal is
not likely to adversely affect the populations of the blue, bowhead, fin,
humpback, risht, se~, and sperm whales.
The gray whale may occur infrequently within or adjacent to the proposed lease
area during the ice-free period when the proposed action will occur. All
available gray whale sightins information and studies of their feeding locations documents the Cbirikov Basin, further west of the proposed lease area, as
the major gray Vbale concentration area. With the consideration and idcorporation of the above Ditigatins mea8ures, we conclude that the proposed action
is not likely to adversely affect the endansered gray whale population.
Nesting arctic peregrine falcona may encounter some project activities.
However, conaideriDg the distance from the proposed offsho~e mining activities
and the incorporation of the above mitisating measures to protect the nesting
peregrine falcons, ve conclude.tbat the proposed project is not likely to
adversely affe~t the threatened arctic peregrine falcon population.
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United States Department of the Interior
~lease contact Paul Gertler or Skip Ambrose of our Northern Alaska Bcoloa1ca1
Services Office at 456-0203 or 456-0339, respectively, for additional
information or assistance.
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We appreciate your cooperation in protectina and conservina endanaered species.
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Minerals Management Service
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ANCHORAGE, ALASKA

&eaional Director
Minerals Management Service
Alaska

MAY 24 1988

PROM: ~~\~&ional Director
·tp~~r Alaska
SUBJECT:
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Endangered Species - Proposed OCS Mining Program, Norton Sound Lease
Sale

this respoDds to your memorandum of April 4, 1988, subject above. Your
assessment concludes that the proposed action is not likely to adversely
affect the threatened Arctic peregrine falcon (Falco peresrinus tundrius) due
to the distance between the proposed activity and the nest sites of peregrine
falcons (3 miles), and the proposed incorporation of measures to avoid
disturbance from support activities. to ensure that the proposed activity
will no~ adversely affect this species, "Information to the Lessees" will be
issued instructing them to contact the Fish and Wildlife Service (Service) for
assistance in developing protection criteria for their exploration plans. The
lessees will also be advised that the Service will review all exploration
plans .submitted to ).Jinerals Management Service.
We concur with your conclusion that the proposed action will not adversely
affect peregrine falcons as long as the lessees comply with the protection
criteria recommended by the Service. the lc~sees should be informed that the
Service will recommend protection criteria currently found in the Peregrine
Palcon Recovery Plan, Alaska Population (Fish and Wildlife Service, 1982).
Additionally, since predators are at the top of the food chain and are
especially sensitive to biocide accumulation, it is essential that water
quality near the mining operations meet the Federal water criteria standards
(Marine Chronic) for mercury and cadmiu~ (Environmental Protection Agency,
l~I:S6).

This document does not constitute a Biological Opinion. The Minerals
Jotanagement Service need not initiate formal consultation since, as a result of
your-biological assess~ent, you have determined, ~ith Service concurrence,
that the proposed action is not likely to adversely affect any·listed
species. However, if any of the Service's recommended protection measures are
not incor~orated in the lessees' exploration plans, or if biocide accumulation
1A~he area of the proposed activity exceeds Federal water criteria standards,
w · nqueat that you reinitiate consultation.
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fEB 18\988
Mr. Robert W. McVey
Director, Alaska Region
National Marine Fisheries Servfce
P.O. Box 1668
Juneau, Alaska 99802
Dear Mr. McVey:
The Minerals Management Service has initiated the planning process for the
leasing and mining associated with the proposed Norton Sound Nonenergy Minerals
Lease Sale. This lease sale is proposed for an area within the Norton Basin
Planning Area located in the Bering Sea of Alaska (map enclosed--Nort~n Sound
Nonenergy Minerals Lease Sale dated February, 1988). We expect to further
define the study area during the area identification process, following receipt
of comments from the Request for Information and Nominations and Notice of
Intent to prepare an Environmental Impact Statement.

tv

_.I

_.

In accordance with the Endangered Species Act Section 7 regulations governing
interagency cooperation, we are providing a notification of the listed and
proposed species and cri~ical habitat that will be included in our biological
assessment. as specified in 50 CFR 402.12.
It is our understanding that there are no designated or proposed critical
habitats for any listed species in Alaska. In our biological assessment we
will review the following listed species that may be present in the vicinity of
the proposed Norton Sound Nonenergy Minerals Lease Sale:
Common Name

Scientific Name

Blue whale
Bowhead whale
Fin whale
Gray whale
Humpback whale
Right whale
Sei whale
Sperm whale

Balaenoptera musculus
mysticetus
Balaenoptera physalus
Eschrichtius robustus
Mesaptera novaeangliae
~ slacialis
Balaenoptera borealis
Physeter macrocephalus
~

Endangered
Endangered
Endangered
Endangered
Endangered
Endangered
Endangered
Endangeted

Please review ou~ list and notify us of your concurrence or revisions·and any
new information concerning the occurrence of these species in relation to the
proposed project area. Due to the compressed schedule for this sale, we.have
begun the preparation of the assessment to review the potential effects of the
proposed action. We may be contacting your staff for informal consultation and
discussions prior to the end of your 3o-day review period.

~
~
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We look forward to working with you and your staff in protecting and conserving
endangered and threatened species. If you have any questions concerning this
proposed action, please contact Dan Benfield, 261-4677.

UNITED STATES DEPARTMENT OF COMMERCE

National Oceenlo end Atmo•pherla Admlnleer.tfon

Natil:ma.t Mizzt'i.ns Fi.shtnti.BB SBI'UW6

P. 0. Boa: 21668
Juneau, Ataska

99802-1668

March 9, 1988

Sincerely,
originaj signed by

Mr. Alan D. Powers
Reqional Director
Minerals Manaqement Service
Alaska outer Continental Shelf Reqion
949 E. 36th Avenue, Room 110
Anchoraqe, AK 99508-4302

Alan D. Powers
Regional Director
Enclosure

(etts) totJt-t!J3D..(G-t> 'S~' \

Official File: -(&fS~ 182 9la t!nu 7 (Gold s;::;:{)
bee:
LE Read
,?.Aluthor
RD Chron
HS 644 (Jack Lewis)
Laura Yoesting, Gold Coordinator

-
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Dear Mr. Powers:

~§@~0\VJ(g!D)
@AR 141988
REGIOHAI. DIRECTOR, A1.ASICA OCS
MineraL• ~~~~ement SeMce
ANC:iORAGE, ALASKA

This letter is in reply to your request for confirmation of
listed endanqered species that may be present in the area of two
proposed projects of your aqency; i.e., st. Georqe Basin Oil and
Gas Lease Sale 101, and Norton sound Nonenerqy Minerais Lease
Sale •. We con~ur with your identification of eiqht species of
endanqered whales that may be present in each of the project
areas.

doc-mcvey ltr/gold sale:disk-dan:IK/BENFIELD:02/08/88
revised 2/12/88:mop
revised 2/16/88:gr

However, some species are more likely to be present in the
project areas.than others. In order of likelihood of occurrence
from most" likely to·reastlikely, we rank these species inthe
followinq orde~. Speci~.~hat would are not likely to be present
are marked with an asterisk.

I

N

St.

Ge~rqe

Lease Sale. 101

Fin whale
Gray whale
Humpback whale
Bowhead whale
Riqht whale
Sperm whale
Blue whale*·
Sei whale*

Norton Sound Nonenerqy Minerals
Gray whale
Bowhead whale
Right whale
Fin whale
Humpback whale*
Blue· whale*
Sperm whale*
Sei whale*

Thank for the opportunity to comment on these lists. We look
forward to receiving your Bioloqical Assessments for review.
Sincerely,

J,.,.

/ .A

·~~
McVey
!rector

APR 4 1988
Robert w. McVey
Director, Alaska Region
National Marine Fisheries Service
P.o. Box 1668
Juneau, Alaska 99802
Dear Mr. McVey:

m
I
_.
w

In accordance with the Endangered Species Act Section 7 regulations gov.erning
interagency cooperation, we provided your office with a notification of the
listed species that were to be included in our biological assessment, as
specified :f.n 50 CFR 402.12 (memorandum dated February 18, 1988). Subsequently,
we have completed our biological assessment to determine if the proposed OCS
Mining Program, Norton Sound Lease Sale is or is not "likely to adverselv
affect" any threatened or endangered species population. Enclosed is th~
biological assessment for your review. It is our understanding that the
Section 7 regulations allow 30 days for your review and decision on whether you
concur with our conclusion. Also, we acknowledge that if you do not concur
with our conclusion, informal or possibly formal consultation may be required.

Biological Assessment for Threatened and Endangered Species
with Respect to the Proposed OCS Mining Program
Norton Sound Lease Sale
in the Norton Basin Planning Area,
Outer Continental Shelf, Alaska
Prepared in Accordance with Section 7(c)
Endangered Species Act of 1973,
as Amended

If you have specific questions or concerns about our assessment, we request
that informal consultation be initiated to reconcile any concerns before
formal consultation is required.
We look forward to your reply and please contact Dan Benfield at (907) 261-4672
if you have any questions on the proposed action.
Orig. Sgd by lrven F. Palma:, Jr.
l~ctJng

Regional Director

Enclosure
bee: Official File: (EAS) 1001-0Ja (Gold Sale)
LE Read
.jAuthor
RD Chron
MS 644 (Jack Lewis)
Laura Yoesting, Gold Coordinator
doc-ocs mining program:disk-dan:benfield:J/22/88 kp
revised 3/28/88:kp

Minerals Management Service
Alaska OCS Region
March 1986
doc-benfields comments atc:disk-dan
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UNITED STATES DaPARTMENT OF COMMERCE

Na~lonal

Ocunlc and Atmo•pharlc Admlnl•tra~on
l14tionat ~ Pla~e stn'Vwe

P.O. Bo: 21668
Junaau, AZaska 99802-1668

May 5, 1988
Mr. Irven F. Palmer

U.s. Department of the Interior
Minerals Management service
Alaska Outer Continental Shelf Region
949 B. 36th Ave., Room 110
Anchorage, Alaska 99508-4302
RB:

IR?~@(g0\VJ(g1Dl
(}, MAY 9 1988
REGIC»>AA. DIRECTOR, ALASKA OCS
Minerals f4ana']ement SoMc:e
ANCHORAGE, ALASKA

Biological Assessment and Informal Consultation, Norton
Sound Mining Lease Sale

Dear Mr. Palmer:
This letter is in response to your April 4, 1988, Endangered
Species Act (BSA, as amended, and so CFR 402.13) Section 7
Biological Assessment to determine effects of the proposed ocs
Mining Program, Norton Sound Lease Sale on endangered whales in
Norton sound.
We concur with your biological assessment that there is currently
no identified critical habitat in Norton Sound for any of the
eight speci~s of endangered whales and that mining in the
proposed lease sale area is "not likely to adversely affect" any
of these species. Specificall~ for the gray whale (Eschrichtjus
robustus), we endorse MMS's conclusion that "With the consideration and incorporation" of the plan for monitoring avoidance
behavior in lease tracts west of 166 degrees West Longitude, "the
proposed action is not likely to adversely affect the endangered
gray whale population."
Unless the proposed action is significantly modified or if new
information becomes available concerning these endangered whales,
this concludes the Minerals Management Service's related
Section· 7 consultation responsibility under the Endangered
Species Act of 1973, as amended.
Sincerely,
•;.j..U-&.c
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~ing

Director, Alaska Region

HMFS contact:

Roger Mercer (907-271-5006)
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fndangered Spec ies Act Section 7 Formal Ccnsult ation for
the Propo sed Ou ter Co n t in en t~ ] Shell (OCS ) H:~·ng Progra- .
Norton Sound Leas~ Sale

On iebruary 18, 1988 , the Minera ls Manageme r: ~ Serv1ce', (HMS' ,) ,,lasf a
Reg1 onal Director notified the U.S. Fish and Wildlife Service's (FWS's) Ala;Y.<
Region al Director abou t the start of the plann i ng process for the proposed OCS
Min1 ng Program Lease Sal e in Nor t on Sound, off the coast of Alaska. The Lea :r.
Sale is scheduled fo r July 1989 . In that m~mora ndum, we also list ed the
enaangered and threa tened species under FWS jurisdicti on whic h we planned : c
d1scuss in an acti on-re lated biol ogic al ass essmen t. On March 29, 1988, we
rece1ved written concurrence with this spec 1es list from FUS . On hpr1 l 4.
19€8. we sen t the completed biological asse ssment to t he FUS Alaska r eg iona:
office for review and , on Hay 24, 1988, received written concurrence wi th o_,
assessmen t conc lu sion that leasing and mining are "not li kely t o adve rse ly
affec t " the threatened arctic peregrine falcon (~ pereqrinus tundriu sl.
Th1s concurrence (and the concomi tant lack of need to i nitiate Endangered
5recies Act (ESA) section 7 formal consultation) assumed the following;
(1) that FWS- recommended fal con protect ion measures will be included in
lessees' explorat ion plans and (2) that Federa l (marine chronic) water qual,ty
•r1te ria, espec ially for mercury and c ad miu~. will not be exceeded .
The HMS recently completed a prelim i nary draft Environmenta l Impac t Statemen t
(EIS) on the proposed action, which wa s sent to the FUS Fairbanks field offi ce
for informal review because personnel there are on the coordination team for
this sale. Subsequently, FWS staff in Fairbanks and HHS staff in Anchorag<
disc uss ed by phone additional information bearing on pote ntial effects to the
arctic peregri ne falcon. Th is information was devel oped after completion of
t he bio log ical assessment and is summa rized as follows. The prei imin ary doaf;
EI S for the Lease Sale reviewed the avai l able data on Norton Sound trace
metals and revealed that the Federal wat er qual ity criteria (e specially for
mercury ) may be exceeded in the proposed mining area. Also, a recent r apt cr
survey by the Alaska Department of Fish and Game ha s recorded a larger
peregr ine falcon ne sting population in the Norton Sound area than had been
previously documented.
Because of the potential for bioaccumulation of trace metal s in the local
peregrine falcon populat ion and the recent survey data indicating a peregrine
population larger than the biological assessment addressed, MMS has determ!ned
that the assessment concl usion of "not likely to adversely affect" for the
arctic peregrine falcon may no longer apply . Therefore, in accordance with
ESA section 7(a)(2), KHS hereby officially requests i nitiation of forma l

•

consultation on all operations pertaining t o offshore leasing and m1n1ng for
the proposed DCS Mining Program, Norton Sound Lease Sale . To preclude an
unnecessary delay in starting the consultation, copies of this memorandum are
being sent to the FUS Regional Director in Anchorage and the FWS Field
Supervisor in Fairbanks.
From the previously noted phone discussions between HHS regional and FWS field
staff, we understand that the information currently available to FWS in Alaska
(biological assessment, preli minary dr aft EJS, and r aptor su rvey data) is
adequate for the fc~mal con~ultation and completion cf a biological opinion.
We unders Land, further, that if a me eli ng or furthe r information i s needed,
FWS regional or field office personnel will contact HHS regional staff
directly.
Shou ld problems arise or your $taff cons ider a poten t ial finding of
"jeopardy," we strongl y request that our respective staffs discuss the
probl ems or finding , as well as "reasonable and prudent alternatives" and any
incidental take terms and conditions , as early as possible during the
consultation to minimize or prevent later confusion or misunderstandi ngs. In
thi s case, as for oil and gas lease sales, it is the position of HMS that by
providing us with a biological opinion for the proposed OCS Mining Program.
Norton Sound Lease Sale, FWS will not be foreclosing on opportunities to
reconsider that opinion if the proposal or likely effects change significantl y
or if future lease sales are proposed for this area.
If you have any ques tions regarding t his request, please address them t o
Jackson E. Lewis, Minera ls Management Service, Hail Stop 644, 12203 Sunrise
Valley Drive, Reston , Virginia 22091 (commercial telephone: 703-648-7771;
FTS: 959-7771), or Dan Benfield, Minerals Management Service, Alaska Region,
949 East 36th Avenue, Anchorage, Alaska 99510 (commercial and FTS telephone:
907-261-4672).

cc:

Fiel d Superv i sor, U.S. Fi sh and Wildlife Service , Fairbanks , Alaska
Regional Director, U.S. Fish and Wildlife Service, Anchorage, Ala ska
Hr. Larry Thomas, U.S. Fish and Wildlife Service, Washington, D.C.

United States Department of the Interior·~
MINERALS MANAGEMENT SERVICE
WASHINGTON, D.C. 20240 E: 3 c·:
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Mr. James W. Brennan
Assistant Administrator for Fisheries
1 b
National Marine Fisheries Service
4' CT 3 1988
Department of Commerce
REGI(V;AL DIRECTOR, ALASKA
Washington, D.C. 20235
Dear Hr. Brennan:

OCS
Minerals Malk.l~ement Service
ANCHORAGE, ALASKA

As you know, the Minerals Management Service (HMS) began preparations earlier
this year for a proposed Outer Continental Shelf Mining Program Lease Sale in
Federal waters of Norton Sound, offshore the vicinity of Nome, Alaska. In
April 1988, MMS completed an Endangered Species Act (ESA) section 7(g)
biological assessment on the proposed leasing and mining, which concluded that
mining operations are not likely to adversely affect endangered whales because
few whales, if any, occur in the proposed mining area. On Hay 5, 1988, the
Regional Director of the National Marine Fisheries Service (NMFS) Alaska
Region concurred with this conclusion, thereby obviating ESA section 7 formal
consultation on the action.
I:D
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en

The HMS recently completed a preliminary draft Environmental Impact Statement
on the proposed action, which was sent to the NMFS field office in Anchorage
for informal review because personnel there are on the coordination team for
this sale. Information in the preliminary draft, developed after completion
of the ESA biological assessment, revealed that some trace metals in the
proposed mining area (particularly mercury) may exceed Federal water quality
criteria even before mining begins.
Despite its relevance to an endangered species under U.S. Fish and Wildlife
Service jurisdiction, this new information does not change MMS's biological
assessment conclusion that the proposed sale is not likely to adversely affect
endangered whales. This is true because few, if any, of these animals occur
in or near the proposed mining area, and because there is little or no
potential for bioaccumulation of the trace metals in the prey of the vast
majority of animals, which summer and feed predominantly far to the west of
where mining would occur.
Because NHFS staff in Anchorage are aware of this conclusion and our rationale
for it, and because we believe it is neither necessary nor appropriate to do
so, HMS will not request ESA section 7 formal consultation at this time. We
do believe, however, that it is 1n our mutual best interest to officially
inform NMFS about this decision.
If you have any questions concerning this matter, please contact Jackson E.
lewis, Minerals Management Service, Mail Stop 644, 12203 Sunrise Valley Drive,
Reston, Virginia 22091 (commercial telephone: 703-648-7771; FTS: 959-7771),

11r ••J~nes w. Brennan
or Dan Benfield Minerals Management Service, Alaska Region, 949 East
36th Avenue, An~horage, Alaska 99508-4302 (commercial and FTS telephone:
907-261-4672).
Sincerely,
\-~·",
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Memor andum
To:

Regional Director , Hinerals Management Service
Alaska OCS Region

From:

Reg i onal Director
Region 7

Subject:

Biological Opinion for the Outer
Norton Sound Lease Sale

Continents~

Shelf Hining Progr am,

This responds to your September 21, 1988, memor andum r equesting c onsul t ation
pursuant t o Section 7 of the Endangered Species Act of 1973 (the Act), and
constitutes the Biological Opinion of the Fish and Wildlife Service r elative
to the propooed Outer Continental Shelf Hining Program i n Norton Sound . The
only species to be consid e red in this consultat i on is the threa t e ned a rctic
pe regrine falcon ( Falco peregrinus tundr ius) .
CJ

...I

-..j

Backgr ound
On February 18 , 1988, the Alaska Regional Director, Hinerals Management
Service, notified the Al aska Regional Director, Fish and Wildlife Service , of
the proposed Ou t er Continental Shelf Hlnlng Program Lease Sale in Norton
Sound . In that memorandum , t he Hlnerals Management Service listed t he
endangered a nd threatened species under the Fish and Wildlife Servi ce ' s
jurisd iction, and on March 29, 1988 , the Fish and Wildlife Service concurred
with that list . The Hinerus Management Service sen t t he Biological
Assessment for tbe proposed sale t o the Fi sh and Wildlife Service on
April 4, 1988, and on Hay 24, 1988, the Fish and Wildlife Service concurred
with the assessment ' s conclusion that l easing and mining were not likely to
adversely affect the threa tened arctic peregrine falcon. Thi s conclus ion, a nd
aubsequent concurrence, assumed tha t t he Fish and Wild~ife Service ' s
r ecommended protection measures for arctic per egr ine falcons would be included
in t~e lessees S p~a us, anc fen~ra4 Wal~r ~ ~ -!l t y criteria (~ar ine chronic),
especially for mercury and cadmium, would not be exceeded. V•e Dra ft
Environmental lmpac t Statement (November, 1988), released after the above
corr espondence , reviewed available da t a on Norton Sound trace met als and
disclosed tha t Federal wa ter qua lity crite ria may already be exceeded in the
proposed mining area . Additionally , a 1988 raptor survey in the Norton Sound
area recorded a much larger arctic peregrine fa l con nenting population thnu
previously doc ume nted. Because of a local arctic peregrine falcon population
l a rger than the Biological ASsesoment addressed a nd the potential f or
bioaccumula tion of trace metals in this loca l population , the H!neral s
Management Service determined that the assessment ' s conclusion tha t the
proposed project would not likely adversely affect the arctic peregrine falcon
aay no longer be valid. Therefore, they requested initiation of forcal
cons ultation.

Project Descript ion
The a r ea of the proposed project consis ts of appr oximately 72,148 hec tares
(178 , 285 acres), ranging fr om 5 to 22 kilome t ers (3.1 to 13.6 miles) offshore,
in Norton Sound near Nome, ~aska. The proposed offshore mining act i vities
are planned fo r wa ter depths r anging f r om 20 to 30 meters during the i ce- free
period--late Hay/early J une to la t e October/early November . The lease period
with its assoc i ated activities is estimated for 18 years , and i t is expect ed
tha t the first three to four years will be devoted to assessing mineral
potent ial within the leas ed a rea through low-resolution shallow-seismic and
cor e drilling operations. An estimated 12,400 kilometers of sei smic l ines
will be c ompl e ted . It i s anticipated that one (mos t likely case) t o two (hi gh
case) offshore mining oper a tions will be oper ating annually beginning in the
fourth or fifth yea r through t he end of the lease period. An estimated 1 ,300
to 2,600 acres of mari ne bottom is projected to be mined and altered during
the estimated 18 yea rs of the proposal . The dredges will be bucket-ladder
type; although, bucke t-wheel or cutter-head suction dredges may al oo be used
to aine t he sea floo r to so average depth of 3.6 meters . Seawater
(47 . 8 million gal/day) will be used in ext racting mine rals from the mined
s ubst r a t e. The apoil material will be composed of outwashings from the
dredge, coarse materials discharged by the conveyer belt, and process t a i lings
discharged through an 8- to lO- inch elephant-trunk pipe near the sea f loor.
One tending vessel (usually a tug) and three helicopt er flights per day a r e
expected to support each offshore mining operation. The proposed activity is
described in det a il in the Norton Sound Lease Sal e Draft Environmental Impac t
Statement (November 1988).
Effect on Pe regrine Falcons
The a rctic peregrine falcon is geographically distributed throughout the
tundra r egions of North America. In ~aska, t his includes t he area north of
the Brooks Range and along the wes t coaot south to and including Norton
Sound. The Fish and Wild~ife Service es tima t es t ha t 200 pairo his t orica lly
occupied Alaska. Beginning in the late l 940s, the use of the pesticide
Dichloro diphenyl trichloroe thane and its metabolites ( he r eaf t e r r efer red to
as organochlorine pesticides ) greatly affected a r c tic peregrine falcons,
causing birds to lay thin-shelled eggs which ofte n f a iled to hatch and
consequently lowered r eproduc tion. In ~asks, the population declined to
appr oximately 30 percent of historical l evels by 19 72, at which time the
United States r es tricted the use of organoc~orine pesticides . The population
r emained stable for t he next six yea rs, and in 1978 the population began to
increase. ln 1 984 the Fish and Wildlife Service , prompted by ma r kedly
improved numerica l l evels, changed the sta tus of the a rctic pe regrine falcon
from endangered t o threatened. In 1 988 , s urve ys by the Fish and Wildlife
Service, Bureau of Land Management , and the ~aska Department of Fi sh and Game
located 79 pairs , five lone adults and 120 young i n northern and western
Ala aka. Twent y of the nes t sites were in Norton Sound , and oix were within
15 miles of the propooed action.
V•e Dr aft Environmental Impact Sta t ement identified four conoequences of mining
activities which could affect arctic peregrine fucons: habi t a t alterat ion
and turbidi ty; trace metals; noise and disturbance; and fuel spills. Effects
of habita t alteration, turbidity and fuel spills were detercined to be
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negligible. The trace metal mercury is one of the factors responsible for
population declines of peregrine falcons and other raptors in numerous
locations (Newton 1979). The Peregrine Falcon Recovery Plan, Alaska
Population (Fish and Wildlife Service 1982) identified man-caused disturbances
as one of several factors that contributed to reductions in breeding success.
the potential effects of trace metals and noise and disturbance are summarized
in the Draft Environmental Impact Statement (Minerals Management Service 1988)
as follows: "The trace-metal effect on the local population could result in
the loss of some or all of the six nesting pairs near the proposed sale area
from the regional population (20-30 pairs), resulting in a MODERATE effect to
the regional arctic peregrine falcon population," and " ••• the effect from
noise and disturbance to the regional population is expected to be MINOR." A
moderate effect is defined as when "a portion of a regional population
declines in abundance and/or distribution, and recovery requires more than one
breeding cycle but less than one generation." A minor effect is defined as
when "a specific group of individuals of a population in a localized area is
affected over a short time period (less than one breeding cycle)."

m
I

~

the Draft Environmental Impact Statement (Minerals Management Service 1988)
for this action presents an excellent overview of the mercury situation in
Norton Sound and states the following: "Mercury is the most toxic trace metal
regulated by the EPA [Environmental Protection Agency). Its toxicity is of
the same order of magnitude as that of several pesticides, and a hundredfold
more toxic than the other trace metals of concern. Mercury is unique aaong
toxic metals in that it is the only metal consistently biomagnified within the
aquatic food chain (Lindberg et al. 1987). The concentration of mercury
increases in organisms at increasingly higher-trophic levels of the food
chain."
For a local and worldwide perspective of the mercury situation, we again refer
to the Draft Environmental Impact Statement (Minerals Management Service
1988): "For tne purpose of analysis, the ambient concentration of mercury in
waters of the sale area is assumed to be 0.26 ppb. Concentrations of mercury
above 0.02 ppb in coastal oceans are indicative of pollution or presence of
natural mercury sources (Fitzgerald, 1979), and the sale area is known to be
affected by both (Nelson et al., 1972, 1975)." Tbe concentrations reported
for the sale area are very high, exceeding the Federal chronic criterion for
marine waters (0.025 ppb) by a factor of 10. The Draft Environment Impact
Statement (Minerals Management Service 1988) continues: "During the process
of offshore mining, trace-metal concentrations in the water column may be
increased (1) through the release of metals dissolved in interstitial waters,
(2) by washing metals off of dredged tailings, (3) through the resuspension of
particulate trace metals, and (4) by exposing previously buried placer
deposits with high-metal content to the water column." Mercury can readily
bioaccumulate and biomagnify within the food chain of the ecosystem,
increasing from lens than 0.002 ppm to several ppm while transferring from
sediments to plants to filter-feeding invertebrates to fish to fish-eating
birds and finally to bird-eating birds such as peregrine falcons (Gardner et
al. 1978, Scheuhammer 1987).
In assessing the impacts of mercury and other trace metals on seabirds (prey
species of peregrine falcons breeding in Norton Sound), the Draft Environmental
Impact Statement (Minerals Management Service 1988) states: "The specific

-3-

effect of toxic metal release from sediments on marine and coastal birds from
mining/dredging operations in the proposed lease area is unknown. Assuming
that dredging operations excavate sea-bottom sediments with high or elevated
levels of mercury (0.034 ppm in sediments), some contamination and
bioaccumulation of mercury compounds in marine organisms and birds is
considered likely to occur. • •• [A] chronic increase in mercury
bioaccumulation from this level of dredging activity is likely to result in a
significant decline in reproduction and nesting survival for the seabirds
populations at Bluff, Safety Lagoon, or other local bird populations that
forage within the proposed sale area. Part of the 0.034 ppm mercury in
sediments recorded in the Nome area could rapidly bioaccumulate through the
food chain; fro~ the sediments and water coluan to plankton and benthic
invertebrates, to fish and to seabirds. It could subsequently increase to
several ppm in seabird tissues. Mercury doses as low as 2 to 3 ppm can
significantly reduce reproduction in some bird species (Scheuhammer, 1987).~
The Norton Sound arctic peregrine falcon population could decline due to
reduced prey availability. In a study of peregrine falcons and seabirds
nesting at Langara Island, British Columbia, Nelson and Myres (1975) theorized
that mercury was responsible for the decline of the ancient murrelet
population, the principal prey species of the peregrine falcons in that area.
Reduced prey availability is believed to be the primary factor in the decline
of the peregrine falcon population at Langara Island.
In addition to potentially reducing prey numbers, increased mercury levels
could influence reproduction of arctic peregrine falcons breeding in Norton
Sound. Tho effects of mercury on breeding populations of wild raptors has
been difficult to assess because reproduction of most of these populations has
been influenced by persistent organochlorine pesticides as well (Newton 1979).
Mercury was likely a factor in some of these population declines as indicated
by levels of mercury above those now known to reduce reproduction in some
raptor species. Mercury levels of about 2 ppm are known to impair breeding
success of white-tailed eagles and other raptors (Newton 1979). Mercury
levels in th•! prey of arctic peregrine falcons would be magnified in arctic
peregrine falcons themselves. Studies by Enderson and Berger (1968) and Cade
et al. (1968) documented 20-fold differentials between body organochlorine
residues of prey and egg organochlorine residues of raptors. Mercury, like
the persistent organochlorine pesticides, passes readily from one animal to
another and is found at highest levels in bird-eating species. The
magnification of mercury is greatest in aquatic food chains with concentration
factors of hundreds or even thousands compared to concentration factors of two
to t~~~~ in terr~~crial food chains (~ewton l979~.
The Minerals Management Service (November 1988) concluded that the take of
arctic peregrine falcons would likely occur as a result of the proposed lease
sale and related mining activity. Given the extreme toxicity of mercury and
the effects of this metal on prey species and peregrine falcons in other
locations, the Fish and Wildlife Service agrees that take of arctic peregrine
falcons would likely occur, either through direct mortality of adults birds or
fledged young or through reduced productivity of breeding pairs, or both.
Although the Fish and Wildlife Service believes the proposed action would
likely result in the take of arctic peregrine falcons, the action would not
jeopardize the continued existence of the species.

2.

Incidental Take
Section 9 of the Act makes it unlawful for any person to "take" a listed
species. As defined by the Act, the term "take" means to "harass, harm,
pursue, hunt, shoot, wound, kill, trap, capture, or collect or attempt to
engage in any such conduct" [16 u.s.c. 1532 (19)). Further, "harm" is defined
to include "an act ••• (that) may include significant habitat modification or
degradation where it actually kills or injures wildlife by significantly
impairing essential behavioral patterns including breeding, feeding, or
sheltering" (50 CFR 17.3). However, Section 7(b)(4) of the Act recognizes
that a proposed action may result in some taking of individuals of a listed
species incidental to the action, although such incidental taking cannot be to
such a degree that the continued existence of the species is likely to be
jeopardized (see also 50 CFR 402.14 (i)).
Where incidental take may occur, the Fish and Wildlife Service is required by
50 CFR 402.14 (i) to provide the applicant with a written statement that
specifies: 1. nte impact (i.e., amount or extent) of anticipated take;
2. The reasonable and prudent measures necessary to minimize the amount or
extent of incidental take; 3. nte terms and conditions, including reporting
requirements, that must be complied with by the applicant in order to
implement the reasonable and prudent measures; and 4. The procedure to be
used to handle or dispose of any individual protected species taken.

1.
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Amount or Extent of Incidental Take: Increased mercury levels in Norton
Sound could result in direct mortality of arctic peregrine falcons,
reduced productivity of breeding pairs, and reduced prey availability.
nte Minerals Management Service (November 1988) concluded that the
proposed mining activities would result in a "moderate" effect on the
regional population. With 1988 population estimates, this would equate to
a take of approximately 3 individuals per year. nte Fish and Wildlife
Service agrees, but believes the figure would vary annually. It is
unlikely that all 12 adults and all of their young would be affected in
the same manner in all years due to different nest locations, different
feeding habitats of individuals, and different reactions among individual
birds to various stimuli. Because of the variability of individual arctic
peregrine falcons and the inability to predict the levels of trace metals
(especially mercury) that will occur due to the mining operations, neither
the Minerals Management Service nor the Fish and Wildlife Service can
predict the exact level of take that will occur as a result of the mining
activity. However, as mentioned earlier, if the Fish and W!!~:!!. S3rvice
anticipates that take will occur, 50 CFR 402.14 directs the Fish and
Wildlife Service to specify the amount or extent of anticipated take. If
the Fish and Wildlife Service did not specify the amount or extent of
anticipated take, the taking of one arctic peregrine falcon would result
in the Minerals Management Service being in violation of Section 9(g) of
the Act, which prohibits the take of any threatened species. The Fish and
Wildlife Service estimates that up to five individuals per year could be
taken due to the mining activities. In estima~iog a take of five
individuals per year, the Fish and Wildlife Service acknowledges that
there may be years with oo take as well as years with a take of as many as
five individuals. Should actual take exceed five individuals, the
Minerals Management Service will be required to reinitiate consultation.
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Kedsonable and Prudent Measures: The Draft Envjronment~J lmp~ct Stnte~ent
(Minerals Management Service 1988) states: "Bioaccumulation of somP. trac~
metals in the marine ecosystem is consid~red unavoidablt~ under the
proposal." Also, "An increase of trace metals (especially mercury) tn tile
local arctic peregrine falcon population and thr:ir prey species col•ld le;I'J
to a long-term reduction of the population." During our reviP.w of the
proposed action, the Fish and Wildlife Service h.1s b~en unab.i e to develo;>
measures to reduce release of trace metals that do not alter tile basJc
design, location, scope, duration, or timing of the action. Potential
Stipulation Number 2, "Prohibition of Use of Mercury or Other Toxic
Substances in Processing,• would limit bioaccumulation of mercury to that
rP.leased from the sediments by the dredgi:lg/m!ning process. !'he t'ifih .1,1<1
\iildlife Service recommends that this stipulation bE: included as a
condition of the Lease Sale in order to minimize the potential fo:bioa~cumulatlon of mercury in arctic peregrine falcons.
In order to minimize disturbance to nesting arctic pet·egrine falcons, the
Minerals Management Service should incorporate the "Recommended pr~tection
measures for peregrine falcons during the nesting perl~d" (attached) as a
condition of the Lease Sa.te. These conditions should apply to all
activities associated with outer continental shelf mining activities,
including related on-shore activity, and should be incorporated in any
proposed mining plans developed by the lessee.

3.

Terms and Conditions: In order to be exempt froa the prohibitions of
Sectio~ 9 of the Act, the following terms and conditions must be
implemented. Since release and bioaccumulation of trace metals,
especially mercury, is considered unavoidable in the proposed action, and
since such biouccumulation could result in the loss of sor.1e 1ndividu.1.ls
{Paragraph 1, above), the Minerals Han.1gem~nt Servtcr. nnd/cr the le11r.ee is
required to monitor arctic peregrine falcon nest sites within 15 miles of
leased blocks and provide a report by December 1 of each ;;ear which
describes the extent of the project operations and the status and
productivity of arctic peregrine falcon nest sites. Status and
productivity of those sites will be compared with those in a control area
such as the upper Yukon River index population to determine if significant
differeoces occur.
Comparisons with a control population are essential in ordeT to determine
if take is due to the mining activity. nte Fish and Wildlife Service
monitors the upper Yukon River population annually and will be responsible
for that effort. The Fish and Wildlife Service has developed guidelines
for monitoring peregrine falcons in Alaska. Basically, study a:eas must
be visited twice during the breeding season, once during incubation to
determine thP. number of territories occupied and the number of pairs
attempting to breed, and again when thP. young are approximately 75 percent
of their fledging ag~ to determine productivity and to collect prey
remains ~nd addled eggs. The Fish and Wildlife Service will assist
Minerals Management Service and/or the lessee !n develo~ing a monitoring
program, and additional information and guidance will be provided as
needed.
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In order to document changes, if any, of trace metals (especially mercury)
in arctic peregrine falcons in Norton Sound due to mining activities,
feather samples from young (hatch year) arctic peregrine falcons in those
nest sites within 15 miles of the lease sale area must be collected on an
annual basis for the life of the project (or until the species is
delisted). Feather samples must be analyzed for trace metal content every
second year and compared with those of a control area (e.g., upper Yukon
River) and compared over time. The Fish and Wildlife Service will collect
feather aamples from the upper Yukon River, but the Minerals Management
Service and/or the lessee will be responsible for analysis of samples.
Off-year feather samples must be archived and analyzed if considered
necessary. Feather analysis is the most efficient method of documenting
and comparing trace metal levels in birds (Kochert 1972). Since feathers
of young arctic peregrine falcons are grown at the nest site, mercury
levels in those feathers will reflect mercury levels in the prey species
taken in the Norton Sound area. Since arctic peregrine falcons and most
of their prey are highly migratory and therefore may accumulate mercury
outside the Norton Sound area, analysis of feathers from a sample of young
peregrine falcons from a control area {also migratory) will determine if
mercury accumulation in birds in the Norton Sound area, if any, is a
result of the local environment.
As part of the recovery efforts for arctic peregrine falcons in Alaska,

the Fish and Wildlife Service annually monitors selected index populations
in Alaska. Procedures for surveys and collection of biological samples
have been developed by the Fish and Wildlife Service to assure comparison
of data from different investigators and different areas. Proposals for
monitoring nest sites and collection and analysis of biological samples
must be coordinated with the Endangered Species Branch, Northern Alaska
Ecologic3l Services, Fish and Wildlife Service, Fairbanks, Alaska.
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4.

Procedures for Handling and Dispo$al: All eggs, chicks, adults or
biological samples {eggs, blood, feathers or prey) will be turned over to
the Endangered Species Branch, Northern Alaska Ecological Services, Fish
and Wildlife Service, Fairbanks, Alaska.

If the allowable take of five individuals annually is exceeded as a result of
the proposed actions, the Minerals Management Service will be required to
reinitiate consultation. Since this allowable take is the expected level and
not the level which would dictate a jeopardy opinion, mining operations need
not cease should reinitiation of consultation be required.

effect arctic peregrine falcons. However, new tnforuation relative to mercu::-y
levels 1n Norton Sound was provided in the Draft Environruental lmpilct
Statement (November 19d8) prepared by the Minerals Management St!rvicP. for t!JP.
outer continental shelf lease sale, and in ascertainine the potential jmp;'lcts
to endangered or threatened species as required by St!Ction 7 c:f the Act, b,,tll
the Minerals Management Service and the Fish and Wildlife Serv.ir.e cnnc!..uded
that ongoing and proposed mining activity in Norton Sound would likely result
in the take of arctic peregrine falcons. Both agencies also id«'nt t f 11.'.1 th••
difficulty in differentiating the take of arctic peregrine f~lf:-uns resultin 1:
from outer continental shelf activities from minin~ actlvitJ~s on ne~r-shor~
areas. TI1is ne.., information led tile Fish and \iildlif~ s ... rvtce to rt• . jt:est t!J.;t
the Corps and the Environmental Protection Agency rr.init In te Sect l:ln 7
consultation, and to suggest that, due to the difficulty in differt•ntialint'
take resulting from different mining activities the thret' per1:1.i ttin~ ,"J~·.enclt':;
jointly cnnsult. Because the Mineral Management Service \WS concerned th.H
joint consultation would delay a final Biological Opinion, Lhe Fis~ and
Wildlife Service agreed to issue separate opinions, evPn though each orlnton
would have the s~;~me conclusion. It is important that all federal agencies
realize the although each opinion will allow the take of fJve arctic percgrint>
falcons, that number represents the total allowable take before relniti-'lt ton
is required. In other words, the allowable take is Uv~, not lS, arctlr.
peregrine falcons, and if take exceeds five, all thtee ~;~gcncies will be
required to reintiate consultation. The m~nitoring require~ents in each
opinion will be the same, thus we encourage the three agencies to meet and
discuss their respective roles in conducting the monitoring effort.
This concludes for:ual consultation on this action. Rein!ti."Jtion of torm1l
consultation is required if the amount of inci-:lental tak£' is exc.-:edcd, if new
information reveals tnat effects of the action may impact listed sped es In
manner or to an extent not considered in this opinion, if the action is
subsequently modified in a manner tnat causes an efiect to the 1!sted species
that was not considered in this opinion, or if a new species i3 listed or
critical habitat designated that may be affected by this action.
Thank you for your concern for endangered species.

Attachments

tv~D.~

Three federal agencies are currently permitting or proposing to permit mining
operations in Norton Sound. The u.s. Army Corps of Engineers {Corps) and the
Environmental Protection Agency are permitting mining operations in near-shore
areas, and the Minerals Management Service is proposing a lease sale in
off-shore areas. The actions currently permitted or being considered by these
three agencies are similar, and the effects of the actions are the same and
cannot be differentiated. The major concern of the Fish and Wildlife Service
relative to endangered or threatened species is mercury contamination of food
eaten by arctic peregrine falcons and reduced prey availability due to mercury
contamination. Previous informal consultations with the Corps and the
EDvironmental Protection Agency concluded that mining operations would not
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Recommended Protection Measures fo~
Peregrine Falcons During the Nesting Period
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Within 1 mile of nest sites:

Within 2 miles of nest sites:
1.
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Require aircraft to maint3in minimum altitudes of 1,500 feet above
nest level from April 15 through August 31.
Prohibit all ground level activity from April 15 through August 31
except on existing thoroughfares.
Prohibit habitat alterations or the construction of pl!rmanc'lt
fac:ilities.

Prohibit activities having high noise levels fro~ April 15 throu&h
August 31.
Prohibit permanent facilities having high noise levels, sustained
human activity, or altering limited, high quality habitat (e.g.
ponds. lakes, wetlands aod riparian habitats).

Within 15 miles of nest sites:

1.
2.

Prohibit alteration of limited high qualit7 habitat whir.h could
detrimentally and significantly reduce prey availability. Of
particular concern area ponds, lakes, wetlands and riparian habitats.
Prohibit use of pesticides. The Qnly exception may be limit~d
non-aerial application of approved non-persistent insecticirles.

United States Department of the Interior
MINERALS MANAGEMENT SERVICE
WASHINGTON, D.C. 20240

JAN 2 3
Memorandum
To:

Director, U.S. Fish and Wildlife Service

From:

Director, Minerals Management Service

19ro!R(~©rn;o\YJI§~
JAN 2 9 199'
REGI~NAl DIRECTOR, AlASKA OCS
Minerals Manaqcmrn: S!!rvic~

ANCHORAGE, AlASKA

Subject: Reinitiation of Endangered Species Act (ESA) Section 7 Formal
Consultation for a Proposed Outer Continental Shelf (OCS) Hintng
Program lease Sale In Norton Sound, Alaska
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On June 7, 1989, the U.S. Fish and Wildlife Service (FWS) issued to the
Minerals Management Service (HMS) an ESA section 7 biological opinion for a
proposed OCS Hinlng Program lease sale in Norton Sound, Alaska. This opinion
concluded that mining in Federal waters is not likely to jeopardize the
continued existence of threatened peregrine falcons but that their incidental
take (IT) may occur owing to high concentrations of ambient toxic trace
metals, particularly mercury. Preliminary studies indicated that mercury
levels in the water column exceeded Federal water quality criteria, which
could result in bioac~umulation of mercury In falcons feeding on contaminated
prey. This conclusion also reflected findings of a recent Alaska Department
of Fish and Game raptor survey in the Norton Sound area. which showed a larger
falcon population there than had been previously thought to exist. The
•reasonable and prudent measures• Identified by FWS to minimize the amount or
extent of IT focused.on monitoring the Norton Sound peregrine population for
mercury accumulations.
As discussed at the November 1989 monitoring workshop attended by FWS
personnel (and documented in the attached results of a more recent MHS-funded
analysts), the best currently available data Indicate that Federal criteria
for cadmium and mercury would DQ1 be exceeded. (Battelle's complete report on
the analyses is expected shortly; copies will be sent immediately on receipt
to FWS offices in Anchorage and Fairbanks.) Besides data on trace metal
concentrations, HHS also has more information on the structure and conditions
of the sale. This information is described in a second attachment to this
memorandum. Because some of this •new information• differs significantly from
what FWS considered relative to its June 1989 biological opinion, we hereby
request reinitiation of formal consultation on all operations attendant
offshore leasing and mining in the Norton Sound area. In view of the new
information, we believe the fWS concerns about toxic trace metals are no
longer warranted, and the recommended monitoring program Is no longer needed.
If a meeting or further information is needed, FWS regional or field office
personnel should contact HMS regional staff directly. To avoid an unnecessary
delay in reinitiating this consultation, copies· of this memorandum and
attachments are being sent directly to the FWS Regional Director in Anchorage
and the FWS Ecological Services Field Supervisor in Fairbanks.

Should problems arise or your staff consider a potential finding of
•jeopardy,• we strongly request that our respectl~e staffs discuss the problem
or finding, as well as potential •reasonable and prudent altern~tives• and any
IT terms and conditions. as early as possible during the consultation to
minimize or prevent later confusion or misunderstandings.
It is MHS's position that by FWS providing us with an updated biological
opinion for the proposed OCS Mining Program lease sale In Norton Sound, fW)
will not be foreclosing on opportunities to reconsider that opinion If the
proposal or likely effects change significantly or If future lease sales an:
proposed for this area.
If you have any questions about this request, plP.ase contact Hr. Jackson E.
lewis. Minerals Management Service (Mail Stop 644), Parkway AtriuM Buildin9.
381 Elden Street, tferndon, Virginia 220/0-4817 (commercial telephone:
703-787-1729; FTS: 393-1729), or Hr. Dan Benfield. Hinerals Management
Service. Alaska OCS Region, 949 East 36th Avenue, Anchorage, Alaska 99508
(commercial and FTS telephone: 907·261-4672).

lei Barry A.

WllllarrieOif

Barry A. Williamson
2 Attachments

cc: Regional Director
U.S. Fish and Wildlife Service
lOll East Tudor Road
Anchorage, Alaska 99503
Supervisor
Ecological Services Field Office
U.S. Fish and Wildlife Service
l01···12th Avenue, Box 20
Fairbanks. Alaska 99701
bee: HMS General
Director's Chron
AS/lM, AD/CMH
Frank Deluise, FWS
Regional Director, RS/lE, RS/FO, Alaska Region
Dan Benfield, Alaska Region
Chief, OSIH
OEAD RF
_
Official File BEO (goldsale) &ESA Alaska/Bering
Chief, BEO
Turner, lewis, Sun, Valiulls
BEE/BEH/BES
Offshore Chron (1)/(2)
BEO RF
lMS:OEAD:HS644:lew1s:lm:l/9/90:9-787-1729:lew1s:fwsgold.mem

Copy For
United States Department of the Interior
FISH AND WILDLIFE SERVICE
1011 E. TUDOR RD.
ANCHORAGE, ALASKA 99S03

IN REPI. Y REFER TO:

NAES/DOS
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To:

Reqional Director
Minerals Manaqement Service, Alaska

From:

Reqional Director
Reqion 7

Subject:

Reinitiation of Section 7 consultation for the outer
Continental Shelf Mininq Proqram, Norton Sound Lease
Sale

~rigfnaJ
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The Draft Environmental Impact Statement (Minerals Manaqement
Service, 1988), released after the above correspondence, reviewed
available data on Norton Sound trace metals. This review showed
that water quality in the proposed mininq area may fail already
to meet Federal criteria. Additionally, a raptor survey (1988)
showed that the Norton Sound area sustained a much larqer Arctic
Pereqrine Falcon nestinq population than previously documented.
Because the local Arctic Plreqrine Falcon population is larqer
than the Bioloqical Assessment addressed and the potential for
bioaccumulation of trace metals in this local population is a
valid concern, Minerals Manaqement Service determined that the
assessment's conclusion that the proposed project would not
likely adversely affect the Arctic P~egrine Falcon may no longer
be valid.

This responds to your January 23, 1990, subject memorandum
requestinq reinitiation of Section 7 consultation of the proposed
Norton Sound Mining Proqram Lease Sale. Minerals Manaqement
Service's stated purposes for reinitiatinq Section 7 consultation
are based on the need to (1) evaluate analysis of new data about
mercury levels in water and orqanisms in the Norton Sound area as
well as (2) assess the ramifications of new information on the
structure and conditions of the sale. The only species
considered in this consultation is the threatened Arctic
Pereqrine Falcon (Isl£2 pereqrinus tundrius).

Therefore, Minerals Manaqement Service requested reinitiation of
formal consultation. on June 7, 1989, the Service issued a
bioloqical opinion for the lease sale which concluded that the
proposed action would not likely jeopardize the continued
existence of the Arctic Pereqrine Falcon but that the incidental
take of some individuals was likely to occur. Minerals
Manaqement Service conducted additional mercury samplinq and
analysis in 1989 and concluded that previous analyses were in
error and that mercury levels were, in fact, below Federal water
quality criteria. Based on those new findinqs, Minerals
Manaqement Service prepared a Second Draft Environmental Impact
Statement (Minerals Manaqement Service, 1990), and reinitiated
Section 7 consultation on January 23, 1990. On April 27, 1990,
the Service requested a 60-day extension of the consultation
period in order to review all additional available mercury data.
This memorandum represents the second Bioloqical Opinion of the
service on the Norton Sound Lease Sale.

Backqround

Project Description

On February 18, 1988, the Regional Director, Minerals Management
Service, Alaska, notified the Reqional Director, Region 7, u.s.
Fish and Wildlife service {Service), of the proposed Outer
Continental Shelf Mininq Proqram Lease Sale in Norton Sound. In
that memorandum, Minerals Manaqement Service listed the
endanqered and threatened species under the Service's
jurisdiction. On March 29, 1988, the Service concurred with that
list. Subsequently, Minerals Manaqement Service sent the Service
on April 4, 1988, the Biological Assessment for the proposed
sale. on May 24, 1988, the Service concurred with Mineral
Management Service's conclusion that the threatened Arctic
Peregrine Falcon would not likely be affected adversely by the
proposed leasinq and mininq proqram. This conclusion, and
subsequent concurrence, assumed that the Service's recommended
protection measures for Arctic Pereqrine Falcons would be
included in the lessees' plans and that Federal water quality
criteria (marine chronic) would not be exceeded, especially for
mercury and cadmium.

The proposed project has chanqed somewhat since the June 7, 1989,
Biological Opinion. The updated project description follows.
The area of·the proposed project consists of approximately 59,530
hectares (147,050 acres) in the Norton Sound area near Nome,
Alaska, ranqinq from 5 to 22 kilometers (3.1 to 13.6 miles) .
offshore. The proposed offshore mininq activities are planned for
water depths ranqinq from 20 to 30 meters durinq the ice-free
period (late May/early June to late October/early November). The
lease period with its associated activities is estimated to be 20
years, and it is expected that the first three to four years will
be devoted to assessinq mineral potential within the leased area
throuqh low-resolution, shallow seismic e~~loration and core
drillinq operations. An estimated 12,400 kilometers (7440 miles)
of seismic lines will be completed.

.Walter 0. Stlsgllt:

It is anticipated that one (most likely case) to two (hiqh case)
offshore mininq operations will be operatinq annually beginninq
in the fourth or fifth year throuqh the end of the lease period.
An estimated 525 to 1050 hectares (1300 to 2600 acres) of marine

bottom is projected to be mined and altered during the estimated
20 years of the proposal. Bucket-ladder type dredges will be
used to mine the sea floor to an average depth of 3.6 meters.
Bucket-wheel or cutter-head suction dredges may also be used.
Seawater (47.8 million gal/day) will be used in extracting
minerals from the mined substrate. The spoil material will be
composed of out-washings ~om the dredge. Coarse materials will
be discharged by conveyer belt, and process tailings will be
discharged through an a- to 10-inch elephant-trunk pipe near the
sea floor. One tending vessel (usually a tug) and three
helicopter flights per day are expected to support each offshore
mining operation. The proposed activity is described in detail
in the Norton Sound Lease Sale Seco~ Draft Environmental Impact
Statement (Minerals Management Service, 1990).
Effect on Peregrine Falcons
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The Arctic Peregrine Falcon is geographically distributed
throughout the tundra regions of North America. In Alaska, this
includes the area north of the Brooks Range and along the west
coast south to and including Norton Sound. The Service estimates
that 200 pairs historically occupied Alaska. Beginning in the
late 1940s, the use of the pesticide Dichloro-diphenyltrichloroethane and its metabolites (hereafter referred to as
organochlorine pesticides) greatly affected Arctic Peregrine
Falcons, causing birds to lay thin-shelled eggs which often
failed to hatch and consequently lowered reproduction.
In Alaska, the population declined to approximately 30 percent of
historical levels by 1972, at which time the United States
restricted the use of organochlorine pesticides. The population
remained stable for the next six years, and in 1978 the
population began to increase. In 1984 the Service, prompted by
mar!tedly improved numerical levels, changed the status of the
Arctic Peregrine Falcon from endangered to threatened. In 1989,
surveys by the service, Bureau of Land Management, and the Alaska
Department of Fish and Game located 117 pairs, 14 lone adults and
190 young in northern and western Alaska. TWenty-three of the
nest sites were in the Norton Sound area, and six were within 15
miles of the proposed action.
The Second Draft Environmental Impact Statement (Minerals
Management Service, 1990) summarized the expected effect of the
proposed Norton Sound Lease Sale on Arctic Peregrine Falcons as
follows (page rv-B-112):
"A local population of six arctic peregrine falcon nest
sites could be exposed to the following potential effectproducing agents from the proposed OCS Mining Program Norton
Sound Lease Sale: habitat alteration, turbidity, trace
metals, noise and disturbance, and fuel spills. There would
be a potential for a MODERATE effect to the arctic peregrine
falcon population from trace-metal contamination. However,
the effect level would be reduced to negligible assuming

projected low toxic trace-metal levels released by the
proposed mining operation (indicated by rece~t data) and the
incorporation of Stipulation Nos. l, 2, and 3 as part of the
proposal. The proposed OCS mining activities are expected
to have an overall MINOR effect on the regional arctic
peregrine falcon population."
"CONCLUSION (Effect on
effect of the proposed
Sale on the threatened
population is expected

Arctic Peregrine Falcons): The
ocs Mining Program Norton Sound Lease
arctic peregrine falcon regional
to be MINOR for the base case."

A MINOR effect was defined as when ''if specific group of
individuals of a population in a localized area is affected over
a short time period (less than one breedinq cycle)."
A MODERATE
effect is defined as when "a portion of a reqional population
declines in abundance and/or distribution, and recovery requires
more than one breedinq cycle but less than one qeneration. 11
The Second Draft Environmental Impact Statement (Minerals
Manage~ent Service 1990) for this action presents an overview of
the mercury situation in Norton Sound relative to marine and
coastal birds and states the followinq (paqe IV-B-71):
"Concentrations of mercury (the metallic form) of both human
(gold mining) and natural oriqin (cinnabar ore), are present
in the Nome/southern Seward Peninsula area. The marine
environment of Norton Sound, particularly the Nome area, has
been exposed to mercury and arsenic contamination from gold
processing through runoff from contaminated soil and from
streams where qold dredqing has occurred for decades. Sea
bottom sediments constitutes the principle (sic) sink or
deposition area for mercury (Birge et al. 1979). Much of
this mercury probably is in metallic or inorganic form.
However, inorganic or metallic mercury in the sea-bottom
sediments (up to 0.6-1.3 ppm) that could be dredged can be
readily acted upon by microorganisms and/or chemically
converted to methylmercury compounds that are highly
absorbable and toxic to marine orqanisms and that readily
bioaccumulate in the ecosystem (Windom and Kendall 1979;
Silver 1984). Therefore, dredging operations associated
with gold mining in the Norton Sound proposed lease-sale
area have the potential of significantly increasing the
exposure of marine organisms and seabirds to mercury.
However, mercury levels in the water column associated with
current dredging are low (l-2 ng/L, Sec. IV.B.2.) indicating
that very little mercury is being released from the
sediments."
In assessing the impacts of mercury and other trace metals on
seabirds (prey species·of peregrine falcons breeding in Norton
Sound), the Second Draft Environmental Impact (Minerals
Manage~ent service, 1990) states (page IV-B-71):

The effect of mercury contamination on seabirds depends on:
(1) the form in which the mercury is in when exposure occurs
(sic) (methylmercury is ~~e most toxic form at low levels,
2-J ppm); (2) the species of bird contaminated; and (3) the
presence or deficiency of other trace elements or metals in
the birds such as selenium which, in ~~e case of
methylmercury contamination, helps to alleviate the toxicity
(Fi~eite 1979, Scheunammer 1987).
If dredging operations
excavate sea-bottom sediments with high or elevated levels
of mercury (up to 0.6-1.3 ppm in sediments), some
contamination and bioaccumulation of mercury compounds in
marine organisms and birds is considered likely to occur. A
chronic increase in mercury biQaecumulation trom the above
level of dredging activity could potentially contribute to a
significant decline in reproduction and nesting survival for
the seabird populations at Bluff, Safety Lagoon, or other
local bird populations that forage within the proposed sale
area. Part of the mercury in sediments recorded in the Nome
area is expected to bioaccumulate through the food chain
from the sediments and water column to plankton and benthic
invertebrates, to fish and to seabirds; and increase in
seabird tissues. Mercury doses as low as 2 to 3 ppm can
significantly reduce reproduction in some bird species
(Scheuhammer, 1987)."
11
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Mercury levels in the prey of Arctic Peregrine Falcons would be
magnified in Arctic Pereqrine Falcons themselves. Studies by
Enderson and Berger (1968) and Cade et al. (1968) documented
20-fold differentials between body organochlorine residues in
prey species and organochlorine residues in raptor eqgs.
Mercury, like the persistent orqanochlorine pesticides, passes
readily from one animal to another, and it is found at highest
levels in bird-eating species. The magnification of mercury is
greatest in aquatic food chains which exhibits concentration
factors of hundreds or even thousands compared to concentration
factors of two to three in terrestrial food chains (Newton 1979).
Increased mercury levels could influence reproduction of Arctic
Peregrine Falcons breeding in Norton Sound. The effects of
mercury, however, on breeding populations of wild raptors has
been difficult to assess because reproduction of most of these
populations has been influenced by persistent organochlorine
pesticides as well (Newton 1979) • Mercury was likely a factor in
some of these population declines as indicated by levels of
mercury above those now known to reduce reproduction in some
raptor species. Mercury levels of about 2 ppm in eggs are known
to impair breeding success of white-tailed eagles and other
raptors (Newton 1979).
Egg and feather samples were collected from Arctic Pereqrine
Falcons nesting in Norton Sound in 1989. Samples were also
collected from Arctic Peregrine Falcons on the Colville River in
northern Alaska. Three eggs were collected at three different
nest sites in Norton Sound, and 12 eggs were collected in

northern Alaska. Feather samples were collected from 12 nestling
peregrine falcons in Norton Sound and from eight nestlings in
northern Alaska.
Although the sample size from Norton Sound is small, mercury
levels in eqqs from northern Alaska appear to be significantly
higher than those from No~on Sound (unpaired t test, unequal
variances, t=1.806, df=11.~, P=.049). The mean wet weight
mercury level in Norton Sound eggs was 1.64 ppm (ncJ, range 1.481.77, s.o. 0.147). The mean wet weight mercury level in eggs
from northern Alaska was 2.55 ppm (n=12, range 1.48-7.69, S.D.
1. 721).

Feathers from peregrine falcon in Norton Sound contained higher
mercury levels than those from northern Alaska, but the
difference was significant only to the .104 level (unpaired t
tests, unequal variances, tal.324, df=13.7, P=.l04). The mean
wet weight mercury level in feathers from peregrine falcons in
Norton Sound was 6.383 ppm (n=12, range 3.0-14.0, S.D. 3.469),
and the mean wet weight mercury level in feathers from peregrine
falcons in northern Alaska was 4.975 ppm (nc8, range 3.9-6.8,
S.D .. 1.015).
The small sample sizes make strict comparisons difficult. It
appears that peregrine falcons in Norton Sound are laying eggs
with less mercury than those from northern Alaska, but young
peregrine falcons in Norton Sounds are taking in mercury quicker
than those in northern Alaska. Mercury in eggs and feathers of
both populations appear to be near levels which are believed to
affect reproduction (Ron Eisler, presentation at 1988 Minerals
Management Service Mercury Workshop). Although reproduction of
peregrine falcons in Norton Sound and northern Alaska in 1989 did
not differ significantly (unpaired t test, equal variances,
t=.29S, df=74, P=.768), the Service is concerned that any
increase in mercury levels in any area could adversely affect
peregrine falcons. Mining activity in Norton Sound has the
potential to increase mercury levels in the Norton sound
environment.
Incidental Take
In both the Draft Environmental Impact Statement (Minerals
Management Service, 1988) and the Second Draft Environmental
Impact Statement (Minerals Management Service, 1990), Minerals
Management Service suggests that take of Arctic Peregrine Falcons
could occur as a result of the proposed lease sale and related
mining activity. The Service agrees the proposed action could
result in the take of Arctic Peregrine Falcons, however, existing
data are inadequate and/or fraught with methodological problems.
These data, therefore, are not useable to predict what the take
will be, if any. Consequently, the Service is unable to conclude
that dredging will or will not result in elevated mercury levels
in A=ctic Pereg=ine Falcons. Therefore, the service assumes Do
take will occur and no incidental take is authorized. Should any

take occur, Minerals Management service must reinitiate formal
consultation with the Service and provide the circumstances
surrounding the take. Although the Service does not at this time
anticipate any incidental take, the potential for adverse effects
on Arctic Peregrine Falcons warrants including the Arctic
Peregrine Falcon in the monitoring program described in
Stipulation No. 1 (see Con;ervation Recommendations).
Cumulative Effects
Cumulative effects are those effects of future State or private
activities on endangered or threatened species or critical
habitats that are reasonably certain.to occur within the action
area subject to this consultation. Future Federal actions will
be subject to the consultation requirements established in
Section 7 and, therefore, are not considered cumulative in the
proposed action. State and private activities reasonably certain
to occur near the area of the proposed action include additional
mining and dredging near-shore and onshore, and support
activities associated with this additional mining. The State has
no categorical exclusion on the use of mercury in near-shore or
offshore mining which could increase the risk to Arctic Peregrine
Falcons.
a::J
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Oil and gas lease sales have occurred in the Norton Sound area
(Lease Sale 57) and exploration activities could be forthcoming.
Although offshore lease activities will be subject to Section 7
consultation, near-shore and onshore oil and gas activities may
not be subject to Section 7 consultation. These activities could
include near-shore and onshore leasing, exploration, development
and production; gravel mining, support facilities and road
construction to support these activities; and pipelines and
related oil and gas transport facilities. Although the ~pacts
of these activities are impossible to predict, the improv1ng
status of the Arctic Peregrine Falcon leads the service to
conclude that the cumulative effects of these reasonably certain
activities are not likely to affect adversely Arctic Peregrine
Falcons.
Biological Opinion
It is my biological opinion that the proposed lease sale vill not
likely jeopardize the continued existence of the Arctic Peregrine
Falcon. This opinion is based, in part, on the inclusion of
Stipulation No. 2 (prohibition of the use or storage of mercury
on-board the dredge) in the lease conditions and the assumption
that the Federal water quality criteria (marine chronic) for
mercury will not be exceeded.
Conservation Recommendations
Section 7(a) (1) of the Endangered Species Act directs Federal
agencies to uti!ize their authorities to further the purposes of
the Act by carrying out conservation programs for the benefit of

endangered and threatened sp~cies. The te~ conservation
recommendations has been def1ned as sugges~1ons of the Service
regarding disc=etionary measures to minimize or avoi~ ~dverse
effects of a proposed action on listed species or cr1t1cal
habitat or regarding the development of information.
The Service believes that I" effective monit~ring program could
detect increases in mercury levels (and possible subseque~t
declines) in species selected for monitoring. However, g1ven the
nature of biological magnification of mercury in the food chain,
the Service does not believe that the monitoring program as
described in stipulation No. 1 will effectively monitor mercury
levels or declines of Arctic Peregriae Falcons. Dr. Anton
Scheuhammer (1989) and Dr. Ronald Eisler (1989), both e~erts in
the field of mercury contamination and consultants to M1nerals
Management Service on the proposed action, recommend that Arctic
Peregrine Falcons be included in a monitoring program. As a.
species at the top of the food chain in Norton Sound, peregr1nes
would be an excellent indicator species, regardless of their
listed status. For this reason, the Service recommends that
Arctic Peregrine Falcons be included in Stipulation No. l as a
species that will be monitored. The Service has developed
standard survey techniques for peregrine.fal~ons in Al~ska and is
ready to assist Minerals Management Serv1ce 1n the mon1toring
program.
In addition to occupancy and productivity surveys, feather
samples from nestling peregrine falcons in Norton Sound should be
collected for mercury analysis. Feather analysis is the most
efficient method of documenting and comparing trace me~al levels
in birds (Kochert 1972). Since feathers of young Arct1c
Peregrine Falcons are grown at the nest site, mercury level~ in
those feathers will reflect mercury levels in the prey spec1es
taken in the Norton Sound area. Arctic Peregrine Falcons and
most of their prey are highly migratory, and therefore, they may
accumulate mercury outside the Norton Sound area. Analysis of
feathers from a sample of young peregrine falcons fr~m a cont~ol
area (also migratory) will show if mercury accumulat1on, in b1rds
of the Norton Sound area, is a result of the local levels in the
environment. In order to document mercury levels in Arctic
Peregrine Falcons in Norton Sound, feather samples fr~m young
(hatch year) Arctic Peregrine Falcons in those nest s1tes within
15 miles of the lease sale area should be collected at least
every two years. Feather samples should be analyzed for trace
metal content and compared with those from a control area (e.g.,
Colville River) and compared over time. The Service will collect
feather samples from the Colville River as part of our Arctic
Peregrine Falcon recovery efforts and can provide those data for
comparison with Norton Sound data.
This concludes formal consultation on this action. Reinitiation
of formal consultation is required if: any listed specie~ are
taken; if new info~ation reveals that effects of the act1on may
impact listed species or critical habitat in a manner or to an

extent not considered in this opinion, if the action is
subsequently modified in a manner that causes an effect to the
listed species that was not considered in this opinion, or if a
new species is listed or critical habitat desiqnated that may be
affected by this action.
Thank you for your concern for endangered species.

~f)~
Attachment
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distribution of sea lions and on the types and levels of effect
that might result from Sale 107. (We enclose a copy for your
information and understand that NMFS Anchorage Office staff are
reviewing a separate copy.) You will note that the draft EIS
lacks the detailed population data used by NMFS in its rule
listing Steller sea lions as threatened. Presumably, all this
information will be considered and summarized in the amended or
revised opinion for Sale 107. The MMS plans to describe the
status and specifics about Steller sea lions in the endangered
species section of the final EIS, and to insert the amended or
revised opinion into the appropriate final EIS appendix. To be
appropriately factored into the final EIS, we request receipt of
the amended or revised opinion at MMS headquarters before
October 1, 1990.
If during this formal consultation NMFS considers for Steller sea
lions a potential finding of •jeopardy,• new conservation
recommendations, or incidental take measures, terms, and
conditions, we request that our respective staffs discuss these
aspects as early as possible during the consultation. Such
discussions would be essential to ensure that the alternatives,
recommendations, and/or measures are within our authority to
control or implement and that they would be feasible,
appropriate, and effective. Through these discussions, if they
00
1 should be needed, MMS believes it would be possible to minimize
~ or prevent later problems or misunderstandings and greatly
00 expedite timely and effective conclusion of the formal
consultation.
It is understood that by amending or revising the biological
opinion for Sale 107, NMFS will not be foreclosing on
opportunities to reconsider that opinion as future lease sales
are proposed for this area or as significant new information is
developed on impacts or changes in the proposed action.
If you have any questions regarding this matter, please contact
Mr. Jackson E. Lewis, Minerals Management Service, Mail Stop
4330, Parkway At~ium Building, 381 Elden Street, Herndon,
Virqinia 22070-4817 (commercial telephone: 703-787-1742:
FTS: 393-1742), or Mr. Dan Benfield, Minerals Management
Service, Alaska Region, 949 East 36th Avenue, Anchorage, Alaska
99508-4302 (commercial telephone: 907-261-4672: FTS:
907-869-4672).
Sincerely,
/s/ Ed Cassfdr

Ed Cassidy
Deputy Director
Enclosure

MISERALS MANAGEMENT SER\'ICE
WASHINGTON, DC 20240

Dr. William w. Fox, Jr.
Assistant Administrator for Fisheries
National Marine Fisheries Service
1335 East-West Highway
Silver Spring, Maryland 20910
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Dear Dr. Fox:
on April s, 1990, the National Marine Fisheries Service (NMFS)
issued an emergency interim rule,listing the Steller (northern)
sea lion as threatened under the Endangered Species Act (ESA).
As required when a species is newly listed, the Minerals
Management Service (MMS) has reviewed its proposed oil and gas
and other lease sales in Alaska to determine whether any sale
and/or associated exploration might affect sea lions.
Specifically, MMS has reviewed its proposed oil and gas lease
Sales 107 (Navarin Basin), 124 (Beaufort Sea), and 126 (Chukchi
Sea), as well as the proposed Norton Sound Mining Program Lease
Sale. The areas proposed for oil and gas leasing in the Beaufort
and Chukchi Seas are far from Steller sea lion habitat. We have
therefore determined that no "may affect" situation exists for
any exploration or subsequent activities that might result from
Sales 124 and 126. Neither is it likely that activities
associated with proposed mining in northern Norton Sound would
affect the one or two individuals that reportedly may use the
area from time to time (Frost, Lowry, and Burns (1982)).
Accordingly, MMS has determined that reinitiation of ESA
section 7 formal consultation for the sales proposed for the
Beaufort and Chukchi Seas and Norton sound is not justified or
necessary.

our review of proposed oil and gas lease Sale 107 has, however,

caused us to recognize that exploration and subsequent activities
(particularly aircraft and vessel support traffic to, from,
or near st. Matthew, Hall, st. Lawrence, and the Pribilof
Islands) might affect locally present sea lions. In light
of this •may affect" situation, and because NMFS's existing
ESA section 7 biological opinion for Sale 107 did not address
Steller sea lions, MMS hereby requests, under ESA
section 7(a)(2), reinitiation of formal consultation for
Sale 107 and amendment or revision (as appropriate) of the
existing opinion for the sale. (The existing opinion was issued
on June 1, 1989.) To facilitate start of consultation, we are
sending a copy of this request directly to the NMFS Anchorage
Field Office.
The draft Environmental Impact Statement (EIS) for proposed
Navarin Sale 107, issued in May 1990, contains information on the
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E4 Cassidy
Deputy Director
Minerals Management Service
o.s. Dopartment of tho Interior
Washington, D.C. 20240
Kr.

Dear ·Mr. Cassidy•
Thank you for your letter regarding the reinitiation of

Endangered species Act (ESA) section 7 consultations as a result
of the emergency listin9 of the Steller sea lion •.

We concur with your
sales 124 (Beaufort
Norton Sound mJ.niDCJ
continued existence

m
I
N

co

determination that proposed oil and gas lease
Sea) and 126 (Chulcchi Sea) and the proposed
program are not likely to affect the
of the Steller sea lion.

We also concur with your determination that lease sale 107
(Navarin Basin) may affect the Steller sea lion and reinitiated
formal consultation for the lease sale. The enclosed Biological
Opinion concludes that the proposed activities are not likely to
jeopardize the continued existence of the Steller sea lion.
However, ve believe these activities will impact Steller sea
lions in the lease sale area. we, therefore, are providinCJ
conservation Reco=mendations to =lnimize the impacts on sea
lions. We also reco=mend that the appropriate parties apply for
incidental take authorization under Section 101(a)(5) of the
Marine Mammal Protection Act so the incidental take of Steller
sea lions can ~e considered.
This concludes consultation responsibilities for these actions.
However, consultation must, once again,' be reinitiatod if new
information reveals effects of these activities that may affect
listed species or their habitat in a manner or to an extent not
previously considered, the identified activities are modified in
a manner that causes an effect to listed species or critical
habitat that was not considered in the biological opinions, or if
another species is listed or critical habitat designated that may
be affected ~y the proposed activities;,·
·
If there aro any questions please contact Steve Zimmerman in
Alaska on 907-586-7939 or Robert .Zio~ra on 427-2323.
I

Enclosure

91/Z'd

•

sincerely,

I

Lr)

~1.~
William

w. Fox, Jr.

APPENDIX C

SUPPORTING TABLES FOR SECTION III.C.1,
11
THE ECONOMY OF NOME11
AND SECTION IV.B.S,
11
EFFECT ON THE ECONOMY OF NOME..

Table C-1
Nome Employment and Population Projections
With the Sale
(Base Case)

Employment
Year
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
Sources:

Offshore
Mining Basic
0
0
0
0
0
0
40
85
85
85
85
85
87
87
87
162
162
162
162
162
162
162
162
162
162
162
162
162
162

161
171
192
162
152
102
103
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131

Population

Support

Gov't

566
596
630
697
782
846
835
794
815
833
843
862
876
881
906
947
954
985
1006.
1013
1020
1026
1048
1058
1071
1082
1095
1108
1135

438
480
469
460
453
464
462
416
375
384
383
396
400
391
413
415
407
438
452
442
433
422
436
430
428
423
421
418
438

Total
1165
1247
1291
1319
1387
1412
1440
1426
1406
1433
1441
1474
1493
1490.
1537
1655.
1654
1717
1751
1748
1746
1741
1777
1781
1792
1799
1810
1820
1866

Native

NonNative

Total

1769
1859
1917
1978
2051
2118
2171
2223
2276
2331
2387
2450
2511
2572
2643
2737
2802
2887
2965
3036
3109
3184
3260
3338
3418
3500
3584
3670
3764

1231
1421
1478
1535
1641
1714
1721
1649
1581
1571
1561
1584
1594
1575
1614
1736
1725
1794
1830
1810
1779
1741
1741
1726
1709
1688
1668
1648
1671

3000
3280
3395
3513
3693
3832
3892
3872
3858
3902
3948
4034
4106
4146
4257
4473
4528
4681
4795
4846
4888
4925
5001
5064
5127
5188
5253
5318
5435

State of Alaska, ISER Rural Alaska Model and USDOI, MMS, Alaska OCS
Region.
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Table C-2
Nome Employment and Population Projections
Without the Sale
(Base Case)

Employment
Year
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
Sources:

Offshore
Mining Basic
0
0
0
0
0
0
40
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85

161
171
192
162
152
102
103
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131

Support
566
596
630
697
782
846
835
794
815
833
843
862
875
881
906
919
921
952
972
979
986
993
1014
1025
1037
1049
1062
1075
1102

Population
Gov't

Total

Native

NonNative

438
480
469
460
453
464
462
416
375
384
383
396
400
391
412
415
400
430
442
433
424
413
426
421
419
415
413
410
429

1165
1247
1291
1319
1387
1412
1440
1426
1406
1433
1441
1474
1491
1487
1534
1550
1537
1598
1630
1628
1626
1622
1657
1662
1672
1680
1691
1702
1747

1769
1859
1917
1978
2051
2118
2171
2223
2276
2331
2387
2450
2511
2571
2642
2707
2772
2851
2927
2997
3069
3143
3218
3295
3375
3456
3539
3623
3716

1231
1421
1478
1535
1641
1714
1721
1649
1581
1571
1561
1584
1591
1571
1610
1614
1584
1635
1666
1647
1618
1582
1581
1567
1551
1532
1513
1494
1516

Total
3000
3280
3395
3513
3693
3832
3892
3872
3858
3902
3948
4034
4102
4142
4252
4321
4355
4486
4593
4644
4687
4725
4799
4862
4926
4987
5052
5117
5231

State of Alaska, ISER Rural Alaska Model and USDOI, MMS, Alaska OCS
Region.
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Table C-3
Comparison of Nome Employment and Population With
and Without the Sale
(Base Case)

Employment

Year

With
Sale

1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

1165
1247
1291
1319
1387
1412
1440
1426
1406
1433
1441
1474
1493
1490
1537
1655
1654
1717
1751
1748
1746
1741
1777
1781
1792
1799
1810
1820
1866

Sources:

Without
Sale

Population

Difference

1165
1247
1291
1319
1387
1412
1440
1426
1406
1433
1441
1474
1491
1487
1534
1550
1537
1598
1630
1628
1626
1622
1657
1662
1672
1680
1691
1702
1747

0
0
0
0
0
0
0
0
0
0
0
0
3
3
3
105
116
119
121
121
120
119
120
119
119
119
118
118
119

With
Sale

Without
Sale
Difference

3000
3280
3395
3513
3693
3832
3892
3872
3858
3902
3948
4034
4106
4146
4257
4473
4528
4681
4795
4846
4888
4925
5001
5064
5127
5188
5253
5318
5435

3000
3280
3395
3513
3693
3832
3892
3872
3858
3902
3948
4034
4102
4142
4252
4321
4355
4486
4593
4644
4687
4725
4799
4862
4926
4987
5052
5117
5231

0
0
0
0
0
0
0
0
0
0

0
0
4
4
5
152
172
195
202
202
201
200.
201
202
201
201
201
201
203

State of Alaska, ISER Rural Alaska Model and USDOI, MMS, Alaska OCS
Region.

C-3

Table C-4
Employment and Population Projections
With the Sale
(High Case)

Employment
Year

Offshore
Mining Basic
161
171
192
162
152
102
103
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131
131

Support
566
596
630
697
782
846
835
794
815
833
843
862
876
881
906
978
989
1023
1044
1051
1057
1063
1085
1095
1108
1119
1132
1145
1172

Population
Gov't

Total

Native

NonNative

Total

438
480
469
460
453
464
462
416
375
384
383
396
400
391
413
415
414
448
463
453
444
432
446
440
438
433
431
427
447

1165
1247
1291
1319
1387
1412
1440
1426
1406
1433
1441
1474
1493
1490
1537
1771
1782
1849
1885
1882
1879
1873
1909
1913
1923
1930
1941
1950
1998

1769
1859
1917
1978
2051
2118
2171
2223
2276
2331
2387
2450
2511
2572
2643
2770
2840
2929
3010
3082
3156
3232
3309
3389
3470
3553
3639
3726
3821

1231
1421
1478
1535
1641
1714
1721
1649
1581
1571
1561
1584
1594
1575
1614
1869
1887
1971
2011
1990
1957
1916
1916
1900
1882
1859
1838
1816
1840

3000
3280
3395
3513
3693
3832
3892
3872
3858
3902
3948
4034
4106
4146
4257
4639
4727
4900
5021
5072
5113
5147
5226
5289
5352
5413
5477
5542
5662

1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

0
0
0
0
0
0
40
85
85
85
85
85
87
87
87
247
247
247
247
247
247
247
247
247
247
247
247
247
247

Sources:

State of Alaska, ISER Rural Alaska Model and USDOI, MMS, Alaska OCS
Region.
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Table C-5
Comparison of Nome Employment and Population With
and Without the Sale
(High Case)

Employment

Year

With
Sale

1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

1165
1247
1291
1319
1387
1412
1440
1426
1406
1433
1441
1474
1493
1490
1537
1771
1782
1849
1885
1882
1879
1873
1909
1913
1923
1930
1941
1950
1998

Sources:

Without
Sale

Population

Difference

1165
1247
1291
1319
1387
1412
1440
1426
1406
1433
1441
1474
1491
1487
1534
1550
1537
1598
1630
1628
1626
1622
1657
1662
1672
1680
1691
1702
1747

0
0
0
0
0
0
0
0
0
0
0
0
3
3
3
221
244
251
255
254
253
251
252
251
251
250
249
249
250

With
Sale

Without
Sale
Difference

3000
3280
3395
3513
3693
3832
3892
3872
3858
3902
3948
4034·
4106
4146
4257
4639
4727
4900
5021
5072
5113
5147
5226
5289
5352
5413
5477
5542
5662

3000
3280
3395
3513
3693
3832
3892
3872
3858
3902
3948
4034
4102
4142
4252
4321
4355
4486
4593
4644
4687
4725
4799
4862
4926
4987
5052
5117
5231

0
0
0
0
0
0
0
0
0
0
0
0
4
4
5
318
372
414
428
427
426
423
426
426
426
426
425
425
430

State of Alaska, ISER Rural Alaska Model and USDOI, MMS, Alaska OCS
Region.
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Table C-6
Nome Population Projections by Ase and Race
(No Sale Case)
1980

1985

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

Native: Total
Pre-school (0-4)
School-age (5-18)
Adult (19-64)
Senior (65+)

1769
180
574
879
136

2118
215
687
1054
162

2276
231
738
1133
174

2331
237
756
1160
179

2387
242
774
1188
183

2450
249
795
1219
188

2511
255
814
1249
192

2571
261
834
1279
197

2642
268
857
1315
202

2707
275
878
1347
207

2772
281
899
1379
212

2851
289
925
1418
218

2927
297
949
1456
224

2997
304
972
1491
230

3069
312
996
1527
235

3143
319
1019
1564
241

3218
327
1044
1601
246

3295
335
1069
1640
252

3375
343
1095
1679
258

3456
351
1121
1719
265

3539
359
1148
1760
271

3623
368
1175
1803
278

Non-Native: Total
Pre-school (0-4)
School-age (5-18)
Adult (19-64)
Senior (65+) ·

1231
89
239
864
39

1714
123
24
1204
38

1581
113
22
1111
35

1571
113
22
1104
35

1561
112
22
1096
34

1584
114
22
1113
35

1591
114
22
1118
35

1571
113
22
1104
35

1610
116
22
1131
36

1614
116
23
1134
36

1584
114
22
1113
35

1635
117
23
1149
36

1666
120
23
1171
37

1647
118
23
1157
36

1618
116
23
1137
36

1582
113
22
1111
35

1581
113
22
1111
35

1567
112
22
1101
35

1551
111
22
1090
34

1532
110
21
1076
34

1513
109
21
1063
33

1494
107
21
1049
33

Total population
Pre-school (0-4)
School-age (5-18)
Adult (19-64)
Senior (65+)

3000
269
813
1743
175

3832
338
711
2258
200

3858
345
760
2243
209

3902
349
778
2263
213

3948
354
796
2284
217

4034
362
817
2332
223

4102
369
837
2367
227

4142
374
856
2383
232

4252
384
880
2446
238

4321
391
900
2481
243

4355
395
921
2491
247

4486
407
948
2567
254

4593
417
973
2627
261

4644
422
995
2648
266

4687
428
1018
2664
271

4725
433
1042
2675
276

4799
440
1066
2712
281

4862
447
1091
2740
287

4926
454
1116
2769
293

4987
461
1142
2795
299

5052
468
1169
2823
304

5117
475
1196
2852
311

Sources:

State of Alaska, ISER, Rural Alaska Model and USDOI, MMS, Alaaska OCS Region.
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Table C-7
Nome Population Projectioa. b7 Age and Race
(Base Case)
1980

1985

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

Native: Total
Pre-school (0-4)
School-age (5-18)
Adult (19-64)
Senior (65+)

1769
180
574
879
136

2118
215
687
1054
162

2276
231
738
1133
174

2331
237
756
1160
179

2387
242
774
1188
183

2450
249
795
1219
188

2511
255
815
1249
192

2572
261
834
1279
197

2643
268
857
1315
202

2737
278
888
1362
210

2802
285
909
1394
215

2887
293
936
1436
221

2965
301
962
1475
227

3036
308
985
1510
233

3109
316
1008
1547
238

3184
323
1033
1584
244

3260
331
1057
1622
250

3338
339
1083
1661
256

3418
347
1109
1701
262

3500
355
1135
1741
268

3584
364
1163
1783
275

3670
373
1191
1826
281

Non-Native: Total
Pre-school (0-4)
School-age (5-18)
Adult (19-64)
Senior (65+)

1231
89
239
864
39

1714
123
24
1204
38

1581
113
1111
35

1571
113
22
1104
35

1561
112
22
1096
34

1584
114
22
1113
35

1594
114
22
1120
35

1575
113
22
1106
35

1614
116
23
1134
36

1736
125
24
1220
38

1725
124
24
1212
38

1794
129
25
1260
40

1830
131
26
1286
40

1810
130
25
1272
40

1779
128
25
1250
39

1741
125
24
1223
38

1741
125
24
1223
38

1726
124
24
1212
38

1709
123
24
1201
38

1688
121
24
1186
37

1668
120
23
1172
37

1648
118
23
1157
36

Total population
Pre-school (0-4)
School-age (5-18)
Adult (19-64)
Senior (65+)

3000
269
813
1743
175

3832
338
711
2258
200

3858
345
760
2243
209

3902
349
778
2263
213

3948
354
796
2284
217

4034
362
817
2332
223

4106
369
837
2369
228

4146
374
856
2386
232

4257
384
880
2449
238

4473
402
912
2581
248

4528
408
933
2606
253

4681
422
961
2697
261

4795
432
987
2761
268

4846
438
1010
2782
273

4888
443
1033
2797
277

4925
448
1057
2807
282

5001
456
1082
2845
288

5064
463
1107
2873
294

5127
470
1133
2901
300

5188

5253
484
1186
2955
311

5318
491
1214
2983
318

Sources:

22

State of Alaska, ISER, Rural Alaska Hodel and USOOI, MMS, Alaska OCS Region.
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477

1159
2927
305

Table C-8
Nome Population Projections by Ase and Race
(High Case)
1980

1985

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

Native: Total
Pre-school (0-4)
School-age (5-18)
Adult (19-64)
Senior (65+)

1769
180
574
879
136

2118
215
687
1054
162

2276
231
738
1133
174

2331
237
756
1160
179

2387
242
774
1188
183

2450
249
795
1219
188

2511
255
815
1249
192

2572
261
834
1279
197

2643
268
857
1315
202

2770
281
898
1378
212

2840
288
921
1413
218

2929
297
950
1457
224

3010
306
976
1497
230

3082
313
1000
1533
236

3156
320
1024
1570
242

3232
328
1048
1608
247

3309
336
1073
1646
253

3389
344
1099
1686
260

3470
352
1126
1726
266

3553
361
1153
1768
272

3639
369
1180
1810
279

3726
378
1209
1854
285

Non-Native: Total
Pre-school (0-4)
School-age (5-18)
Adult (19-64)
Senior ( 65+)

1231
89
239
864
39

1714
123
24
1204
38

1581
113
22
1111
35

1571
113
22
1104
35

1561
112
22
1096
34

1584
114
22
1113
35

1594
114
22
1120
35

1575
113
22
1106
35

1614
116
23
1134
36

1869
134
26
1313
41

1887
135
26
1325
42

1971
141
27
1384
44

2011
144
28
1413
44

1990
143
28
1398
44

1957
140
27
1375
43

1916
137
27
1346
42

1916
137
27
1346
42

1900
136
26
1335
42

1882
135
26
1322
42

1859
133
26
1306
41

1838
132
26
1291
41

1816
130
25
1276
40

Total population
Pre-school (0-4)
School-age (5-18)
Adult (19-64)
Senior (65+)

3000
269
813
1743
175

3832
338
711
2258
200

3858
345
760
2243
209

3902
349
778
2263
213

3948
354
796
2284
217

4034
362
817
2332
223

4106
369
837
2369
228

4146
374
856
2386
232

4257
384
880
2449
238

4639
415
924
2691
253

4727
424
948
2739
259

4900
439
978
2842
268

5021
5072
450
456
1004
1027
2910 2931
275 280285

5113
461
1051
2945
290

5147
466
1075
2954
296

5226
473
1100
2993
302

5289
480
1126
3021
307

5352
487
1152
3048
313

5413
494
1179
3074
319

5477
501
1206
3102
326

5542
509
1234
3130

Sources:

State of Alaska, ISER, Rural Alaska Model and USDOI, MMS, Alaska OCS Region.
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APPENDIX D

MINERALS MANAGEMENT SERVICE,
ALASKA OCS REGION
STUDIES PROGRAM

Norton Basin-Completed Environmental Studies
Finfish Resource Surveys, Alaska Department of Fish and Game, Jackson, P.,
Research Unit No. 19, 1978 and 1979.
Razor Clam Distribution and Population Assessment Study, Alaska Department of
Fish and Game, Kaiser, R., Research Unit No. 24, 1977.
Analysis of Marine Mammal Remote Sensing Data, Johns Hopkins University, Ray,
G. and Wartzok, D., Research Unit No. 34, 1976.
Environmental Assessment of Alaskan Waters - Trace Element Methodology Inorganic Elements, National Bureau of Standards, LaFleur, P., Research Unit
No. 47, 1977.
Coastal Morphology, Sedimentation, and Oil Spill Vulnerability, Research
Planning Institute, Inc., Hayes, M., Research Unit No. 59, 1981.
Baseline Characterization of Marine Mammals, NOAA/National Marine Fisheries
Service, Fiscus, C. and Braham, H., Research Unit No. 67, 1979.
Migration, Distribution, and Abundance of Bowhead and Beluga Whales,
NOAA/National Marine Fisheries Service, Fiscus, C. and Braham, H., Research
Unit No. 69, 1981.
Ecological Assessment of Sublittoral Plant Communities in the Gulf of Alaska,
Eastern Bering Sea and Kodiak, Auke Bay Laboratory, Zimmenman, S., Research
Unit No. 78, 1981.
Sea Ice Ridges and Pile-Up, U.S. Army Cold Regions Research and Engineering
Laboratory (CRREL), Weeks, W., Research Unit No. 88, 1987.
Current Measurements in Possible Dispersal Regions of the Chukchi and
Beaufort Seas, University of Washington, Aagaard, K., Research Unit Nos.
91/151, 1981 and 1984.
Seasonality and Variability of Stream Flow Important to Alaskan Nearshore
Coastal Area, University of Alaska, Carlson, R., Research Unit No. 111, 1977.
Distribution and Elemental Composition of Suspended Matter in Alaskan Coastal
Waters, NOAA/Pacific Marine Environmental Laboratory, Feely, R. and Cline,
J., Research Unit No. 152, 1980.
Natural Distribution of Trace Heavy Metals on the Alaskan Shelf, University
of Alaska, Burrell, D., Research Unit No. 162, 1979.
Baseline Studies of Demersal Resources of the Eastern Bering Sea, Norton Sound
and Southeast Chukchi Sea, NOAA/National Marine Fisheries Service, Pereyra, W.
and Dunn, J., Research Unit No. 175, 1976 and 1979.
Morbidity and Mortality of Key Marine Mammal Species, University of Alaska,
Fay, F., Research Unit No. 194, 1981.
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Distribution, Abundance, and Feeding Ecology of Birds Associated with Sea
Ice, Point Reyes Bird Observatory, West, G. and Divoky, G., Research Unit No.
196, 1982.
Offshore Permafrost Studies, U.S. Geological Survey, Hopkins, D., Research
Unit No. 204, 1982.
Yukon Delta Coastal Processes Study (Depositional and Associated Geologic
Processes), University of Houston, Dupre, W. and Hopkins, D., Research Unit
No. 208, 1980.
The Natural History and Ecology of the Bearded Seal and the Ringed Seal,
Alaska Department of Fish and Game, Eley, T. and Burns J., Research Unit No.
230, 1979.
Trophic Relationships Among Ice Inhabiting Phocid Seals and Functionally
Related Marine Mammals in the Arctic, Alaska Department of Fish and Game,
Lowry, L., Frost, K., Kelly, B. and Burns J., Research Unit No. 232,
1979,1980,1981 and 1986.
Ecology of Seabirds in the Bering Strait Region, College of the Atlantic,
Drury, W., Research Unit No. 237, 1981 and 1982.
Relationships of Marine Mammal Distributions, Densities, and Activities to
Sea Ice Conditions, Alaska Department of Fish and Game and University of
Alaska, Burns, J., Fay, F. and Shapiro, L., Research Unit No. 248, 1981.
Morphology of Beaufort, Chukchi, and Bering Seas Nearshore Ice Conditions By
Means of Satellite and Aerial Remote Sensing, University of Alaska, Stringer,
W., Research Unit No. 257 (see RU's 267 and 663), 1979.
Baseline Study of Historic Ice Conditions in Bering Strait, Chukchi Sea and
Beaufort Sea, University of Alaska, Hunt, W. and Naske, C., Research Unit No.
261, 1977.
Operations of an Alaskan Facility for Application of Remote Sensing Data to
OCS Studies, University of Alaska, Stringer W., Research Unit No. 267 (see
RU's 257 and 663), 1973 through 1983.
The Distribution, Abundance, Diversity and Productivity of Benthic Organisms
in the Gulf of Alaska, Bering Sea and Chukchi Sea, University of Alaska,
Feder, H., Research Unit No. 281, 1977 and 1978.
Summarization of Existing Literature and Unpublished Data on the
Distribution, Abundance and Productivity of Benthic Organisms of the Gulf of
Alaska and Bering and Chukchi Seas, University of Alaska, Feder, H., Research
Unit No. 282, 1977.
Preparation of Illustrated Keys to Skeletal Remains and Otoliths of Forage
Fish, University of Alaska, Morrow, J., Research Unit No. 285, 1977.
Benthos - Sedimentary Substrate Interactions, University of Alaska, Naidu, A.
and Hopkins, C., Research Unit No. 290, 1978.
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Preparation of Illustrated Keys to Skeletal Remains and Otoliths of Forage
Fishes, University of Alaska, Morrow, J., Research Unit No. 318, 1976.
Determine the Frequency and Pathology of Marine Fish Diseases in the Bering
Sea, Gulf of Alaska, and Beaufort Sea, NOAA/National Marine Fisheries
Service, McCain, B., Research Unit No. 332, 1981.
Seasonal Distribution and Abundance of Marine birds, U.S. Fish and Wildlife
Service, Bartonek, J., Research Unit No. 337, 1982.
Catalog of Seabird Colonies in Alaska, U.S. Fish and Wildlife Service,
Bartonek, J. and Lensink, C. , Research Unit No. 338, 1977.
An Annotated Bibliography of Literature on Alaska Water Birds, U.S. Fish and
Wildlife Service, Lensink, C. and Bartonek, J . , Research Unit No. 339, 1981.
Marine Climatology of the Gulf of Alaska (Vol. I), the Bering Sea (Vol. II)
and Beaufort Sea (Vol. III), National Climatic Center/ Arctic Environmental
Information and Data Center, Brower, W. and Wise, J . , Research Unit No. 347,
1977.
Seismicity of the Beaufort Sea, Bering Sea, and Gulf of Alaska, NOAA/National
Geophysical and Solar-Terrestrial Data Center, Meyers, H., Research Unit
No. 352, 1977.
Beaufort Sea Plankton Studies, University of Washington, Horner, R., Research
Unit No. 359, 1981.
Coastal Meteorology in the Gulf of Alaska, NOAA/Pacific Marine Environmental
Laboratory, Reynolds, R. and Walter, B., Research Unit No. 367, 1979 and
1980.
Distribution of Trace Elements in the Bottom Sediment of the Northern Bering
Sea, U.S. Geological Survey, Nelson, C., Research Unit No . 413/ 429, 1980.
Biological and Acoustic Data - Polar Star 1980, University of Washington,
English, T. and Daly, K., Research Unit No. 424, 1982.
Zooplankton and Micronekton Studies: Southeastern Bering Sea, Chukchi Sea and
Beaufort Sea, University of Alaska, Cooney, R., Research Unit No. 426, 1977
and 1978.
Bering Sea Ice Edge Ecosystem Study: Primary Productivity, Nutrient Cycling
and Organic Matter Transfer, University of Alaska, Alexander, V. and Cooney,
R., Research Unit No. 427, 1978.
Intertidal Zone Mapping by Multispectral Analysis, Environmental Research
Institute of Michigan, Wezernak, C., Research Unit No. 428, 1978.
Faulting, Sediment Instability, Erosion, and Depositional Hazards of the
Norton Basin Seafloor, U.S. Geological Survey, Nelson, H., Research Unit Nos.
429/413, 1980.
Bottom and Near-Bottom Sediment Dynamics: Norton Sound, U.S. Geological
Survey, Cacchione, D. and Drake, D., Research Unit No. 430, 1979.
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Coastal Processes and Morphology of the Eastern Bering Sea of Alaska, U.S.
Geological Survey, Sellenger, A., Dingler, J. and Hunter, R., Research Unit
No. 431, 1979.
Modeling of Tides and Circulations, Rand Corporation, Leendertse, J. and Liu,
D., Research Unit No. 435, 1987.
Avian Community Ecology of Norton Bay, Alaska, University of Alaska, Shields,
G. and Peyton, L., Research Unit No. 458, 1978.
Population and Trophies Studies of Seabirds in the Northern Bering and
Eastern Chukchi Seas, 1981, FALCO Inc., Roseneau, D. and Springer, A.,
Research Unit No. 460, 1982,1983 and 1984.
The Ecology of Breeding Seabirds at Kongkak Bay, St Lawrence Island, Alaska,
LGL Limited USA Inc., Johnson, S., Research Unit No. 470, 1977.
Shoreline History of the Chukchi and Beaufort Seas as an Aid to Predictive
Offshore Permafrost Conditions, U.S. Geological Service, Hopkins, D., Research
Unit No. 473, 1978.
Characterization of Organic Matter in Sediments from the Gulf of Alaska,
Bering and Beaufort Seas, University of California Los Angeles, Kaplan, I.,
Research Unit No. 480, 1981.
Evaluation of Earthquake Activity and Seismotechnic Studies of Northern and
Western Alaska, University of Alaska, Biswas, N. and Gedney, L., Research
Unit No. 483, 1980.
Characterization of Coastal Habitats for Migratory Birds, u.s. Fish and
Wildlife Service, Lensink, C. and Jones, R., Research Unit No. 488, 1977.
Index of Original Surface Weather Re.cords, NOAA/National Climatic Data
Center, Research Unit No. 496, 1977.
Trawl Survey of the Epifaunal Invertebrates of Norton Sound, Southeastern
Chukchi Sea, and Kotzebue Sound, University of Alaska, Feder, F., Research
Unit No. 502, 1978.
Natural Distribution and Environmental Background of Trace Heavy Metals in
Alaskan Shelf and Estuarine Areas, Battelle Pacific Northwest Laboratories,
Robertson, D., Research Unit No. 506, 1979.
Nearshore Meteorologic Regimes in the Arctic, Occidental College, Kozo, T.,
Research Unit No. 519, 1985 •
Sediment Characterization, Stability, and Origin of Barrier Island-Lagoon
Complex, Alaska, University of Alaska, Naidu, A., Research Unit No. 529,
1982.
Norton Sound/Chukchi Sea Oceanographic Process, University of Washington,
Coachman, J. and Charnell, R., Research Unit Nos. 541/550, 1978.
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Geotechnical Characteristics of Bottom Sediment in the Northern Bering Sea,
Shelikof Strait, Kodiak Shelf and N.E. Gulf of Alaska, U.S. Geological
Survey, Hampton, M., Research Unit No. 589, 1983.
Feeding of the Gray Whale in the Northern Bering Sea, NOAA/National Marine
Fisheries Service, Nerini, H. and Braham, H., Research Unit No. 593, 1980.
Southeast Bering Sea Meteorological Processes, NOAA/Pacific Marine Environmental Laboratory, Overland, J., Research Unit No. 596, 1984.
Habitat Requirement and Expected Distribution of Alaska Coral, VTN Oregon
Inc., Cimberg, R., Research Unit No. 601, 1981.
Modern Populations, Migrations, Demography, Trophies and Historical Status of
the Pacific Walrus in Alaska, University of Alaska, Fay, F., Research Unit
No. 611, 1984.
Biological Investigation of Beluga Whales in the Coastal Waters of Alaska,
Alaska Department of Fish and Game, Burns, J., Research Unit No. 612, 1986.
Investigations of Marine Mammals in the Coastal Zone During Summer and
Autumn, Alaska Department of Fish and Game, Frost, K., Lowry, L. and Burns,
J., Research Unit No. 613, 1982 and 1983.
Bering Sea Marginal Ice Zone-Temperature/Salinity Analysis-Water Data 1980,
Science Applications, Inc., Anderson, B., Research Unit No. 616, 1982.
Boundary Conditions and Verification of Circulation and Oil Spill Trajectories
in the Eastern Bering Sea Shelf, NOAA/Pacific Marine Environmental Laboratory,
Mofjeld, H., Research Unit No. 621, 1983.
The Feeding Ecology and Habitat Dependence of the Gray Whales In the Chirikof
Basin, Bering Sea, Alaska, LGL Alaska Research Associates, Inc., Thomson, D.,
Research Unit No. 626, 1984.
Storm Surge Modeling, University of Alaska, Kowalik, Z., Research Unit No.
627, 1984 and 1985.
Belukha Whale Responses to Industrial Noise in Nushagak Bay, Alaska, 1983;
Hubbs-Sea World Research Institute, Evans, W., Research Unit No. 629, 1983.
Assessement of Gray Whale Feeding Grounds and Seafloor Interaction in the
Northeastern Bering Sea, U.S. Geological Survey, Nelson, H., Research Unit
No. 634, 1983.
Direct Effects of Acoustic Disturbance Sources on Ringed Seal Reproductive
Behavior, Vocalization, and Communication, TRACOR, Inc., Holliday, D. and
Cummings, B., Research Unit No. 636, 1984.
Oceanographic Data: Data from the Bering, Chukchi and Beaufort Seas, Brown
and Caldwell, Pitman, R., Research Unit No. 642, 1984.
Ecological Characterization of the Yukon River Delta, LGL Ecological Research
Associates, Truett, J., Research Unit No. 647, 1984.

Distribution and Seasonal Abundance of Juvenile Salmon and Other Fishes in
the Yukon River Delta, Envirosphere Co., Martin, D., Research Unit No. 660,
1986 and 1987.
Yukon Delta Processes: Physical Oceanography, EG&G Washington Analytical
Services Center, Inc., McDowell, S., Research Unit No. 670, 1987.
Behavorial Responses of Gray Whales to Industrial Noise: Feeding
Observations and Predictive Modeling, BBN Laboratories Inc. and Moss Landing
Marine Laboratory, Wursig, B., Research Unit No. 675, 1986.
Waterfowl Utilization of the Coastal Yukon River Delta and Nearshore Waters,
U.S. Fish and Wildlife Service, Eldridge, W., Research Unit No. 685, 1987.

The Norton Sound Environment and Possible Consequences of Planned Oil and Gas
Development (Sale 57), Anchorage, Alaska, October 28-30, 1980, OCSEAP,
Zimmerman, S. (ed.), 1982.
The Norton Basin Environment and Possible consequences of Offshore Oil and Gas
Development (Sale 100): Proceedings of a Synthesis Meeting -McKinley Park,
Alaska, June 5-7, 1984, OCSEAP and LGL Alaska Research Associates Inc.,
Truett, J. {ed.), 1986.
Tissue Structure Studies and Other Investigations on the Biology of
Endangered Whales in the Beaufort Sea, University of Maryland, Albert, T.,
MMS Contract No. 29046, 1981.
Development of Large Cetacean Tagging and Tracking Capability in OCS Lease
Areas, NOAA/National Marine Mammal Laboratory, Hobbs, L. and Goebel, M., MMS
Contract No. 29015, 1981.
Development and Application of Satellite-Linked Methods of Large Cetacean
Tagging and Tracking Capabilities in Offshore Lease Areas, Oregon State
University, Mate, B., MMS Contract No. 29042, 1987.
Integration of Suspended Particulate Matter and Oil Transportation, Science
Applications International Inc., Payne, J., MMS Contract No. 30146, 1987.
Effects of Whale Monitoring System Attachment Devices On Whale Tissue, Woods
Hole Oceanographic Institution, MMS Contract No. BLM CT0-23, 1982.
The Effects of Oil on the Feeding Mechanism of the Bowhead Whale, Brigham
Young University, Braithwaite, L., MMS Contract No. 29052, 1983.
Investigations of the Potential Effects of Acoustic Stimuli Associated With
Oil and Gas Exploration/Development on the Behavior of Migratory Gray Whales
and Humpback Whales, Bolt Beranek and Newman, Inc., Malme, C., MMS Contract
No. 29033, 1985.
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Possible Effects of Acoustic and Other Stimuli Associated With Oil and Gas
Exploration/Development on the Behavior of the Bowhead Whale, lGL Ecological
Research Associates, Fraker, M. and Richardson, W., MMS Contract No. 29051,
1985.
Monitoring Seabird Populations in the Alaska Outer Continental Shelf Region Proceedings of a Conference, Anchorage, Alaska, November 15-17, 1984,
Lawrence Johnson and Associates Inc., MMS Contract No. 30195, 1985.
Prediction of Site-Specific Interaction of Acoustic Stimuli and Endangered
Whales as Related to Drilling Activities During Exploration and Development
of the Beaufort Sea lease Sale area, BBN laboratories Inc. and lGl Ecological
Research Associates Inc., Miles, P., MMS Contract No. 30295, 1987.
Forage Fish of the Southeastern Bering Sea - Conference Proceedings, MBC
Applied Environmental Sciences, Allen, M. and Ware, R., MMS Contract No.
30297, 1987.
Observations on the Behavior of Bowhead Whales (Balaena Mysticetus) in the
Presence of Operating Seismic Exploration Vessels in the Alaskan Beaufort
Sea, Naval Ocean Systems Center, ljungblad, D., MMS Contract No. 30031, 1985.
Development of Visual Matrix Charts which Categorize Research literature of
Endangered (Marine) Mammals, University of Maryland, Setzler-Hamilton, E.,
MMS contract No. 30208, March 1987.
The First Annual Alaska OCS Region Information Transfer Meeting - Proceedings
From a Meeting in Anchorage, Alaska, May 29-31, 1985 (Bering Sea Focus),
Lawrence Johnson and Associates Inc., LJA (ed.), MMS Contract No. 30195, 1985.

Norton Basin-Ongoing Studies
Remote Sensing Data Acquisition, Analysis, and Archival for the Alaskan OCS,
University of Alaska, Stringer, W., Research Unit No. 663, Ongoing Study.
Ringed Seal Monitoring, Alaska Department of Fish and Game, Burns, J.,
Research Unit No. 667, Ongoing Study.
Marine Meteorology Update, NOAA/National Climatic Data Center, Brower, W. and
Wise, J., Research Unit No. 672, Ongoing Study.
Ocean Circulation and Oil Spill Trajectory Simulation, Applied Science
Associates, Spaulding, M. and Reed, M., Research Unit No. 676, Ongoing
Study-Simulation for Each lease Sale area.
Bering Straits/Hope Basin Habitat Characterization and Utilization, University
of Alaska, Naidu, A. and Feder H., Research Unit No. 690, Ongoing Study.
Archiving of Wildlife Specimens for Future Analysis, Bureau of Standards,
Wise, S., Research Unit No. 692, Ongoing Study.
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Effects of Petroleum-Contaminated Waterways on the Spawning Migration of
Pacific Salmon (Phase II), Dames and Moore, Martin, D., Research Unit No.
702, Ongoing Study.
Aerial Survey of Endangered Whales in the Beaufort, Chukchi, and Northern
Bering Seas, Naval Ocean Systems Center, Ljungblad, D., MMS Contract No.
AK001, Ongoing Study-1979 to the Present.
Coastline and Surf Zone Oil Spill Smear Model, Coastal Science and
Engineering, Inc., Kana, T., MMS Contract No. 30130, Ongoing Study.
Vertical Turbulent Dispersion of Oil Droplets and Oiled Particles, Delft
Hydraulics Laboratory, Delvigne, G., MMS Contract No. 30268, Ongoing Study.
Workshop on Monitoring Effects of Oil and Gas Development in the Bering Sea,
Dames and Moore, Houghton, J., MMS Contract No. 30299, Ongoing Study.
Monitoring Seabird Populations near Offshore Activities, U.S. Fish and
Wildlife Service, Hatch S., MMS Contract No. 30391, Ongoing Study.
Synthesis of Information on the Effects of Noise and Disturbance on Major
Haulout Concentrations of Bering Sea Pinnipeds, LGL Alaska Research
Associates Inc., Davis, R., MMS Contract No. 30361, Ongoing Study.
Development of a Method for Monitoring the Productivity, Survivorship, and
Recruitment of the Pacific Walrus Population, University of Alaska, Fay, F.,
MMS Purchase Order No. 14908, Ongoing Study.
Potential Acoustic Disturbance to Marine Mammals in Alaska, BBN Laboratories
Inc., Malme, C., MMS Contract No. 30365, Ongoing Study.
Comparison of the Behavior of Bowhead Whales of the Davis Strait and Western
Arctic Stocks, LGL Environmental Research Associates, Richardson, J., Ongoing
Study.

Norton Basin-Technology Assessment and Research Program Reports for Offshore
Minerals Operations
Information regarding the status of the TA&RP reports may be obtained by
telephone from Mr. Charles Smith, Program Manager, Technology Assessment and
Research Branch, (FTS) 928-7865 or (703) 860-7865.
Attenuation of Surface Waves in Localized Region of the Open Ocean, Stevens
Institute, TA&RP No. 5.
Underwater Acoustic Telemetry, Ocean Electronic Applications, TA&RP No. 21.
Structural Materials for Arctic Operations, NBS, TA&RP No. 37.
Mechanical Properties of Sea Ice, CRREL, TA&RP No. 40.

Ultrasonic Inspection of Underwater Structural Joints, Drexel University,
TA&RP No. 41.
Ice Forces Against Arctic Structures, University of Alaska, TA&RP No. 43.
Field Study of the Dynamic Response of Single Piles and Pile Groups in Stiff
Clay, University of Houston, TA&RP No. 45.
Behavior of Piles and Pile Groups in Cohesionless Soils, Texas A&M Research
Foundation, TA&RP No. 46.
Study of Method of Design of Piles in Clay Soils under Repeated Lateral Loads,
University of Texas, TA&RP No. 47.
Development and Testing of an Ice Sensor, CRREL, TA&RP No. 50.
Engineering Properties of Subsea Permafrost, CRREL, TA&RP No. 51.
Assessment of Structural Icing, CRREL, TA&RP No. 56.
Wave Forces on Ocean Structures, Oregon State University, TA&RP No. 58.
Superstructure Icing Data Collection and Analysis, CRREL, TA&RP No. 61.
Deicing and Prevention of Ice Formation on Offshore Drilling Platforms,
ClaTkson College of Technology, TA&RP No. 65.
Evaluation of Structural Concepts for Norton Sound, Chevron Oil, TA&RP No. 66.
Seafloor Seismic Data Study, Sandia National Laboratories, TA&RP No. 68.
Soil Flow on Pipelines, Texas A&M University, TA&RP No. 73.
Drag and Oscillation of Marine Risers and Slack Cables, Naval Research
Laboratory, TA&RP No. 74.
Ice Stress Measurements, CRREL, TA&RP No. 77.
Development of a New Philosophy for Effective Underwater Inspection,
Underwater Engineering Group, TA&RP No. 80.

.

Numerical Wave Force Simulation, Massachusetts Institute of Technology, TA&RP
No. 82.
Modeling of Ice-Structure Interaction, Massachusetts Institute of Technology,
TA&RP No. 83.
Mechanical Properties of Saline Ice, Dartmouth College, TA&RP No. 87.
Wave Erosion of a Frozen Berm, Arctec, Incorporated, TA&RP No. 89.
Site-Response, Liquefaction, and Soil-Pile Interaction Studies Involving the
Centrifuge, The Earth Technology Corporation, TA&RP No. 93.
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Structural Icing Study, St. George Basin, CRREL, TA&RP No. 95.
Ocean Wave Simulation Model, University of Wyoming, TA&RP No. 103.
Response of Spray Ice Structures to Ice, Atmospheric and Oceangraphic Forces,
Polar Alpine, Inc., TA&RP No. 110.
Development of a Method to Evaluate the Tension Capacity of Drilled and
Grouted Piles, Texas A&M University, TA&RP No. 111.
Impact of Annual Ice With a Cable-Moored Platform, University of Iowa, TA&RP
No. 116.
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APPENDIX E

AUTHORIZATION TO DISCHARGE
UNDER THE
NATIONAL POLLUTANT DISCHARGE
ELIMINATION SYSTEM

Unoted States
Enwonmental Protac:uon
Aoonc:y

&EPA

~~~~Avenue

UnrteoStales
Envoronmental Protacllon

Alaska
Idaho

Sea!lle WA 98101

Aoency

Orll90fl

Recpon tO

AlasKa
Idaho

1200 Si•th Avenue
Seattle WA 98101

Oregon

Washltlgllln

Washington

&EPA

OCT %3 1900

OCT.J 3 1990

Reply To
Attn of: W0-137

Reply To
. Attn Of: W0-137
CERTIFIED MAIL - RETURN RECEIPT REQUESTED
Paul Rusanowski
Western Gold Exploration and Mining Company, Limited Partnership
1536 Cole Boulevard, Building 14, Suite 350
Golden, Colorado 80401

Re: NPDES Permit No. AK-004319-2, WestGold, Mining Vessel B1MA

Re: NPDES Permit No. AK-004319-2, WestGold, Mining Vessel B1MA

To All Interested Parties:

Dear Mr. Rusanowski:
We are issuing the above referenced National Pollutant Discharge
Elimination System (NPDES) permit. The enclosed document authorizes the
referenced facility to discharge to the receiving waters indicated in the
permit. Also included is the Agency's response to the comments received
during the public notice period on the draft permit.

fT1

I

This permit will become effective 30 days after the issuance date unless a
request for an evidentiary hearing which meets the requirements of 40 CFR
124.74 is received. A copy of these requirements is enclosed for your
information.
Sincerely,

• I'

n~~twt'fl~~

J

A National Pollutant Discharge Elimination System (NPDES) permit has been
issued to the referenced facility.

Enclosed is a copy of the transmittal

letter, the Agency's Response to Comments, and a copy of the permit. The
permit will become effective on the date indicated unless a request for an
evidentiary hearing meeting the requirements of 40 CFR 124.74 is received
within 30 days.
Sincerely,

lb?t[~-~l

Robert S. Burd
Director, Water Division

Director, Water Division

Enclosures

Enclosures

cc: Department of Environmental Conservation, Fairbanks
Office of Management and Budget, Fairbanks

cc: Alaska Department of Environmental Conservation, Fairbanks
Office of Management and Budget, Fairbanks

No. AK-004319-2

40 CR Ch. I (7-1-89 ldlfleft)
I t1U4 Requau for endentiarJ

bnrin~

<a> Wttbtn 30 days followtq the
aervtce of nouce of the Rqtonal Ad·
mlnisUator's final permit decision
under 1124.15, any Interested person
may submit a request to the Rqtonal
AdmiD!atrator under paraarapl\ <b> of
this section for an evldenttary heartnr
to NCOnstder or contest that dectslon.
U suel\ a request ts submitted by a
person other than the permittee, the
person sball stmultaneoWilY serve a
copy of the request on the permittee.
<bKU In accordance wtth 1124.'18.
such requests shall state each teaal or
factual questton alleaect to be at tssue.
and their relevance to the permit deet·
slon, torether wlth a dcailnatlon ot
tho specific tactual areas to bet adJudl·
cated and the hearln8 Ume estimated
to bet llocesaar)' for adJudication. IDiorm&Uon suppo~ the request or
other written documents relled Uf.IOn
to support the request shall be submit·
ted as required by 1124.'13 unless they
are alresubr part of the admlntstrattve
record required by 1124.18.

fT1

.....,I

Ncnz: Thl:l parqrapb allowa the .ubm!sslon of requa&a for mdenU&r)' beadD$1
CYeD tbouah both lepl and r~ lslucs
may be raised. or only lesal laucs may be
raised. In the l&U.er cue. bcca1110 no lactual
bauca were raised. the Rcsloual .Mm1n1&Ua.
lOr wollld be required to deny the requa;.
HoweYer. on nmcw of the dml&l the Ad·
mlDIHralor Ia autbortzed by I l2UUaX U to
rmew pollcJ or Jepl concluslom of the Reltonal Admln11Uator. EPA Ia requtrtnc a.n
appeal to the AdmJnls&rator CYeD of purely
lepl bauca Involved In a permit deelaloD to
msure that the AclmlDlstraSor will have au
OIIPOrtWiitll' to review &DJ permit before It
wtll be final and subJect to Judldal rmew.

(2) Persona rcquesttna" an evidentiary hearina on an NPDES permit under

this sectton m&J a1ao request an evtdenttary hearlnc on a RCRA or me
permit, PSD permits may never be
made part ot an evidentiarY heartns
under Subpart E. This request ls subJect to all the requirements Of para.
crapb <bKU of this section and 1n ad·
dltton wW be cranted only If:
m ~ of the RCRA or UIC
permit at tssue was consolidated With
the processiJI8 of the NPDES permit
as provided ln I 124.4:
un The standarcts for erantln1 a
bea.rtng on the NPDES permit are
met;
<W> The resolution of the NPDES
permit tssues ts likely to make nec:es.
sary or appropriate modification of
the RCRA or OlC permit: and
<lv> U a PSD permit Is Involved. a
permittee who Is ellalble for an evlden·
ttary bearln8 under Subpart E on hts
or her NPDES permit requests tbat
the formal hea.rlnl be conducted
under the proeedurea of Subpart P
and the Reatonal A.dmlntstra&or finds
that conaoUdatlon ts unllkly to deiZLY
flnal permit tssuance beyond the PSD
one-year statutory deadline.
(e) These requests shall a1ao cont&ID:
(1) Tho name, ~ addraa. and
telephone number of the person
mald1'll such request;

<2> A clear and conclse factual statement of the nature and scope of the
Interest of the requester:
<3> The aames and addresses of au
persons whom the requester repre·
aents: and
(4) A statement by the requester
that. upon motlon of any party lfallt·
ed by tbe Preatd1nl Officer, or upon
order of the Presldlnl Officer sue
~u wtthout cost or expense to any
other party, the requester shall make
avallable to appear and testify, the fol·
lowtnr.
m The requester:
<lU All persons represented by the
requester: and
(Wl All officers. directors. emplOY·
ees. coll!ultants. and a~ents of the requester and the persona represented
by the requester.
(5) Speettlc references to the con·
tested permit conditions, as well as
sunested re\'lsed or alternative permit
conditions <lncludlnl permit denials)
wbleb. In the Judlment of the requester, would be reqUired to Implement
the purpoaea and pollcles of the CWA.
(8) In the case of challe111es to the
appllcatlon of control or treatment
tecbnolollies Identified In the statement of baala or fact sheet. ldenttflea·
tton of the baala for the obJection. and
tbe alternattve tecbnolollies or combl·
nation of tecbnololles which the requester bctlleves are necesaary to meet
the requirements of the CWA.
('IJ ldenWlcaUon of the permit obll·
pttona that are contested or are lll!everable from contested conditions and
should be stayed lf the request ts
Bl'&Dted by reference to the particular
contested conditions warrantlnl the
stay.

<BJ Bearing requests also may ask
that a formal bearlnl be held under
the procedures set forth In Subpart F.
An appUeant may make auch a request
even lf the proceedlna' does not constl·
tute "lnltlal llcensiDI'' as defined In
1124.111.
(dJ U the Rqtonal Aclmlntstrator
srants an evtdenttary hea.rlnl request,
In whole or In part, the Rmonal Ad·
mlntstrator shall ldenWy the permit
condltlona which have becD conti!Red
by the requC'Iter and for which the
evldenttazoy heartn. has been srantect
Permit condlttona which are not con.
tested or for which the RC!Iional Ad·
mlnlstrator has denied the bearlni request shall not be affected by, or considered at, the evidentiary bearlnl.
The Rqtonal Ad.mlntstrator shall
IIPCCifY these condltlona In wrltlnl In
accordance wtth I 124.80(c).
(e) The Rqtonal Admlntstrator
muat erant or deny all requests for an
evtdenttary llea.rlni on a particular
permit. All requests that are Bl'&Dted
for a particular permit shall be cozn.
blned In a slnlle evidentiary hear1nl.
(() Tho Rqtonal Ad.mlntstrator
(Upon notice to au persona Who have
already sutlmitted hearln8 request.~>
m&l' extend the Ume allowed for submittlnl bearing requests under th1a
sectlon for aood cause.

United States Environmental Protection Agency
Region 10
1200 Sixth Avenue
Seattle, Washington 98101
AUTHORIZATION TO DISCHARGE UNDER THE
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM
In compliance with the provisions of the Clean Water Act, 33 U.S.C. §1251
as amended by the Water Quality Act of 1987, P.L. 100-4, the •Act",

~ ••

~

Western Gold Exploration and Mining Company, Limited Partnership
1536 Cole Blvd, Bldg. 14, Suite 350
Golden, Colorado 80401
is authorized to discharge from the BIHA, a bucket-ladder dredge m1n1ng vessel
operating in offshore lease blocks ADL-17867, ADL-17911, ADL-17921, ADL-17929,
ADL-17968, ADL-18684 and ADL-57959 located near Nome, Alaska, to receiving
waters named Norton Sound. in accordance with the discharge point(s), effluent
limitations, monitoring requirements and other conditions set forth herein.
This permit shall be modified or revoked at any time if, on the basis of any
new data, the Director determines that this information would have justified
the application of different permit conditions at the time of issuance.
Permit modification or revocation will be conducted in accordance with 40 CFR
122.62, 122.63, and 122.64 and State of Alaska procedures found at 18 AAC
15.130 and AS 46.03. In addition to any other grounds specified herein, this
permit shall be modified or revoked at any time if, on the basis of any new
data, the Director determines that continued discharges may cause unreasonable
degradation of the marine environment.
Under 40 CFR 122.44(c)(3), if an applicable standard or limitation is
promulgated under Sections 301(b)(2)(C-D). 304(b)(2), and 307(a)(2), and the
effluent standard or limitation is more stringent than ant effluent limitation
in the permit or controls a pollutant not limited in the permit. the permit
shall be promptly modified or revoked and reissued to conform to the effluent
standard or limitation.
This permit shall become effective November 23, 1990
This permit and the authorization to discharge shall expire at midnight,
November 24, 1995.
Signed this 23rd day of October, 1990.

Robert S. Surd
Director, Water Division, Region 10
U.S. Environmental Protection Agency

Nome Offshore Placer Mining Vessel, the
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I.

EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

A.

Dredge Bucket-ladder <Discharge 001).

c.

Process Tatltngs Launders <Discharge 003)
1.

The combined discharge of the process tatltngs launders shall be
ltmtted and monitored by the Permittee as specified below:

1. The dt scharge sha 11 be I tmt ted and mont tored by the Permt ttee as
specified below:

rrflycnt C:haractcrtsttc

01$Chargc ltmttat1QD

(Unlts)

A•erage

Settleable Soltds (m3/hr)

B.

I

42

D1$Cbargc ltmttat tpn

(untts)

Average

Hlx1-

SIIIIPl tng tlltthod
and Frequency

Monthly
Report tng values

Flaw (HGDI

liS

56

Est tillite:
datly

Average monthly:
maxtllUII datly

Est t1111te:
4/manth

Average monthly:
1111111-

HQnttor•ng Bcqutrcments
SU~Ql tng Helhad
ana Frequency

Est tmate:
4/manth

Average monthly:
IIIIICtiiUII

The discharge shall be ltmlted and monitored· by the Permittee as
specified below:

rrrlycnt Cborts;tertst1c

01$Chtrqc Ltmtt§ljgn

(untt.s)

A~erage

settleable Saltds.
5111111 rracttan (m3/hrl
Suspended Sal tds (mg/1 )ll

15,000

lO,OOO

Grab:
datly

Average monthly;
1111111-

Arsentc (ug/1 )Z.l/

2l4

1,242

Grab:
4/manth

Average monthly;
IIIIK1-

Capper (ug/1 )loll

sz.z

sz.z

Grab:
4/manth

Average monthly:
1111111-

Lead (ug/1 )1.1/

100.8

2,520

Grab:
4/month

Average monthly;
ma•t-

Hercury (ug/1 )loll

0.45

37.8

Grab:
4/manth

Average monthly;
1111111-

Ntckel (ug/1 ,1.11

149.4

1,]50

Grab;
4/mant.h

Average monthly:
ma•t-

ttgnttgrtog Requtrrmcnts

Sampl tng Method
and Frequency

Hanthly
Report tng Values

Settleable Soltds,
large rracl ton cml/hr)

Est tmate:
4/month

Average 111011thly:
IIIIXt-

Settleable Saltds,
small rract ton tml/hr)

Esttmate;
4/month

Average monthly;
maxti!Ull

~

KIX1IIUII

11
The large fract tan of the settleable saltds ts dettned heretn as tnase saltds havtng a
1111111- .,tdth of greater than 1.9 em U/4•), generally tncludtng pebble, gravel, cobble
and boulder.
1/ The 5111111 fraction of the settleable saltds ts deftned heretn as those saltds havtng a
maxtaun .,tdth of equal to or less than l.9 an, generally tncludtng clay, stlt, sand and
small pebble.

11

ttpnttprtnq Regytrments

Monthly
Report tng Values

Trommel Screen Rock Chute <Discharge 002>
1.

rrl

21

KIX1-

Jfflycnt Cbartcttrt 5t ts

V
ll

suspended saltds ts deftned heretn as the cambtnattan or clay and stlt parttcles.
tletal concentrat tons shall be measured and reported as total recoverable and total
dtssolved metals. EPA IU.)' reduce the monttartng requtraaents after the development of a
substanttal, reliable record or 11111tals cancentrattons tn the dtscharge plume.
Total recoverable and total dtssalved metals shall be measured tn accordance .,tth
EPA-approved methods lldltch 11111et the requtl"'lllftts or 40 CFR Part 136 to achteve detect ton
ltmtts far Caf at least) As (23 ug/1), cu (5 ug/1), Pb (10 ug/1), Hg (0.05 ug/1) and
Nt (15 ug/1).

2.

The average dally discharge of process tatltngs shall not exceed 10~
solids, of whtch the dally average fines content shall not exceed
25~ and the maximum fines content shall not exceed 60~.
If any of
these values are exceeded, the Permittee shall notify EPA and ADEC
wtthtn 24 hours and Immediately take steps to reduce the percent
solids and/or percent ftnes to within allowable ltmtts.

No. AK-004319-2
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1.

Dtsr;ntrqc Ltmttatton

(untt~)

Average

S&m~~l

tng Hethod
and Frequency

ttonthly
Reporttng values

0.34

Est 11111te:
4/lllOnth

Average lllOnthly;
IIIIX1- datly

Suspended Sol tds (IA!I/1)

15,000

30.000

GraD:
4/month

Average monthly:
mutmum

Copper 1ug/1 )l.V

sz.z

sz.z

GraD:
4/month

Average lllOnthly;
maxt-

"ercury (ug/l)l.V

0.45

37.8

GraD:
4/month •

Average lllOnthly;
maxt1111111

!I

F"1

I

(11

(HGD)

MQnttgctnq Bcmurcmmts

MaxtiiUII

1.1

He tal

concentrat tons shall De measured and reported as total recoveraDle and total
dusolved metals. EPA lillY reduce the monttortng reQUtrcments arter the cStvelopa~~~~t of a
substanttal. reltable record of metals concentrattons tn the dtseharge pl.-.
Total recoveraDle and total dtssolved metals shall be measured tn accordance wtth
EPA-approved methods llltltch meet the requtnnents of 40 CFR Part 136 to achteve detect ton
1tmtts for (of at least) Cu 15 ug/1) and Hg (0.05 ug/1).

The discharge shall be limited and monitored by the Permittee as
specified below:

Effluent Cbaractertst ' '

Qtscharqc Ltmttattgn

(untts)

Average

Flow(HGD)

2.

Honttprjng Regytrcments

Max 1 -

S111111l1ng Hethod
and Frequency

ttonthly
Report tng Values

1.8

Est 1mate:
4/month

Average monthly;
maxtmum dally

Instantaneous:
4/lllOnth

Average lllOnthly;
maxt-

10° above
ambtent

F.

No. AK-004319-2
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Non-contact Cooling Hater <Discharge OOS>
1.

The discharge shall be limited and monitored by the Permittee as
specified below:

grtlyent cn•rar;ter1st tc

Flow

E.

Gold Table Sluice Tailings Launder <Discharge 004>

D.

Nome Offshore Placer Mining Vessel. the SIMA

Surface waters and shorel lnes within 1.000 meters of the mining
vessel shall be virtually free from floating ott. fttm. sheen or
discoloration. Monitoring shall be by visual observation on a dally
basts.

Sewage Plant Water <Discharge 006>
1.

The discharge shall be limited and monitored by the Permittee as
specified below:

Effluent Cllaractertst tc

ptschargc L tmttat ton

(untts)

Average

MQnttgctng Rcqutrcmcnts

MaxtiiUII

Saapl tng Hethod
and Frequency

ttonthly
Report 1ng Values

Flow (HGD)

0.001

Est1mate:
monthly

Average monthly

Total SUspended SOltds (q/1)

50

GraD;
monthly

Maxt-

so

GraD:
monthly

MaXtllUI'I

81ochemtca1 O•ygen Dlllllnd (mg/1)

2.

--

pH shall be limited to 6.0- 9.0.
conducted and reported monthly.

Effluent monitortng shall be

Nome Offshore Placer Mining Vessel.

the~
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3. Surface waters and shorel tnes within 1,000 m of the mining vessel
shall be virtually free from floating o\1. film, sheen or
discoloration. Monitoring shall be by visual observation on a dally
basis during discharge.
4.
G.

Nome Offshore Placer Mining Vessel, the BIHA
H.

Other General Requirements
All black sands material removed from the dredge material .shalt be
taken to a separate onshore facility for further processing.

2.

The discharges shall comply with applicable water quality standards
and criteria at the edge of the applicable mixing zones.
a. The mixing zone for compliance with standards and criteria for
temperature. pH, dissolved oxygen and dissolved metals Is
circular In shape. has a 100m radius, and is centered between
the process tailing launders. The entire water column within
this circular area constitutes the mixing zone.
b.

The mixing zone for compliance with standards for turbidity and
suspended sediments Is circular In shape, has a 1,000 m radius,
and Is centered between the process ta t1 I ngs 1aunders. The
entire water column within this circular area constitutes the
mixing zone.

There shall be no discharge within one mile of the mouth of any
anadromous ft sh streams 1i sted In the "Catalog of Haters Important
for the Spawning. Rearing and Migration of Anadromous Fish," Alaska
Department of Fish and Game. 1985 et seq. During the period June 1
through July 15 there shall be no discharge within one mile plus
1,000 m of the mouth of any such stream, nor within 1,500 m of the
seaward tip of the Nome causeway: the Permittee shall coordinate
with AOFG regarding discharges during this period.

s.

Settleable solids shall be discharged to the area from which
were dredged.

6.

All dredge water-Intake structures shall be screened and the waterIntake velocities across the screened surfaces shall not exceed
0.5 feet per second.

7.

The Permittee sha 11 maIntaIn a record of the number and specIes of
pelagic fish entrained In the dredge water-Intake structures and the
location of the dredge at the time of entrainment. A record of
entrained marine life shall be submitted to EPA, ADEC, ADFG and COE
In the annual report.

th~y

2.

Implementation. The Permittee shall. during the term of th1 s
permit. follow the procedures presented t n the document "Qua 11 ty
Assurance Plan for NPDES Effluent and Environmental Monitoring
Programs - Nome Offshore Placer H\ning Project" <ENSR 1989> and
subsequent amendments or revisions to the plan. In particular, the
Permittee shall collect and analyze samples In accordance with the
QA/OC plan. In addition. all monitoring and analytical equipment
shall be maintained In good working order and routinely calibrated.
Calibration records shall be kept on all laboratory equipment and
effluent monitoring equipment, Including. but not limited to. flow
meters, pH meters. temperature meters and weighing balances.

3.

Records maIntenance. The Perml ttee sha 11 mat nta In a copy of the
QA/QC plan at the facility and provide It to EPA or ADEC upon
request.

4. Annual adequacy review and QA/OC amendment. The Permittee shall
evaluate the adequacy of the QA/QC program by January 31 of each
year and revise It If necessary. A brief evaluation and any
proposed changes shall be submitted for review to EPA and ADEC. The
proposed changes will take effect upon approval by EPA.

3. There shall be no discharge within 30m <100ft> of the shoreline at
mean lower low water <MLLH>.
4.

QualitY Assurance/Oualitv Control Plan
1. Oblecttve. The quality assurance/quality control <QAIOC> plan shall
ensure that all data gathered and Information generated In the
monitoring of effluent discharges and environmental conditions shall
be of sufftclent qualtty to permit well-Informed and meaningful
Interpretation.

There shall be no discharge of floating solids. garbage. grease or
foam. Monitoring shall be by visual observation on a dally basis.

1.
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s. Agency review and OA/QC amendment. If the

QA/QC plan proves to be
Ineffective In ensuring the quality of the data gathered and
Information generated In the monitoring programs, EPA and ADEC shall
cooperate In developing appropriate modifications to the plan. The
Permittee shall amend the QA/QC plan In accordance with a written
request from EPA and submit the plan for review to EPA and ADEC.
The proposed changes will take effect upon approval by EPA.

I.

Best Management Practices Plan
1. Oblective. The best management practices <BHP> plan shall prevent
the release or minimize the potential for the release of pollutants
from the facility to the waters of the United States through normal
operations. runoff, spillage or leaks from any part of the facility
or Its ancillary activities. The BMP plan shall ensure proper
operation and maintenance of the facility.
2.

Implementation. The Permittee shall, during the term of thts
perml t, operate the facility In accordance with the "Best Management
Practices Plan for the HestGold BIHA - Nome Offshore Placer
Project," <HestGold 1990, available upon request> and subsequent
amendments or revisions to the plan.

Nome Offshore Placer Mining Vessel. the BIMA

3.

Records maintenance. The Permittee shall maintain a copy of the BHP
plan at the facility and provide It to EPA or ADEC upon request.

4.

Annual adequacy review and BHP amendment. The Permittee shall
evaluate the adequacy of the BHP program by January 31 of each year,
and revIse It t f necessary. A br t ef eva 1ua t Ion and any proposed
changes sha 11 be submt tted for rev t ew to EPA and AOEC wt th the
Discharge Monitoring Report <DMR> for that month. The p"roposed
changes In the plan will take effect upon approval by EPA.

5.

Facility modification and BHP amendment. The Permittee shall amend
. the BHP plan whenever there Is a change In the facility or change In
the operation of the facility which materially Increases the
potential for an Increased discharge of pollutants. The Permittee
shall also amend the BHP plan, as appropriate, when vessel
operations c:overed by t t change. Any such amendments to the BHP
plan shall be consistent with the objectives and specific
requirements listed above. All changes in the BHP plan shall be
reviewed by manager and engineering staff of the facil1ty and shall
be submitted for review to EPA and ADEC. The proposed changes In
the plan will take effect upon approval by EPA.

6.
IT1

I

'-!

J.
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Agency review and BHP amendment. If the BHP plan proves to be
Ineffective In ensuring the quality of the data gathered and
information generated In the monitoring programs, EPA and AOEC shall
cooperate In developing appropriate modifications to the plan. The
Permittee shall amend the BHP p1an in accordance wl th a wrt tten
request from EPA and submit the plan for review to EPA and ADEC.
The proposed changes will take effect upon approval by EPA.

Definitions.
1.

"Average monthly" means the total units discharged during a
monttor1ng month dhtded by the number of days tn that period that
the production factllty was operating. Hhere less than datly
sampling Is required by this permit, the average shall be determined
by the summation of the measured daIly dl scharges divided by the
number of days durt ng the mont tort ng month when the measurements
were made.

2.

"Average dally" means the total units measured during a monitoring
day divided by the number of samples collected In that day.
·

3.

"Bypass" means the Intentional diversion of waste streams from any
portion of a treatment factltty, as specifically defined at
40 CFR §122.41<m> and described In Part IV.G, below.

Nome Offshore Placer Hlnlng Vessel, the BIHA
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4.

"Dally discharge" means the discharge of a pollutant measured during
a calendar day or any 24-hour period that reasonably represents the
calendar day for purposes of sampling. For pollutants with
limitations expressed in units of mass, the "dally discharge" ts
calculated as the total mass of the pollutant discharged over the
day. For pollutants wt th limitations expressed In other unl ts of
measurement, the "dally dhcharge" Is calculated as the average
measurement of the pollutant over the day.

5.

A "grab" sample Is a single sample or measurement taken at a
specific time or over as short a period of time as Is feasible .

6.

"Maximum discharge limitation" means the highest allowable
discharge; such a maximum may be a dally volume <e.g., flow> or an
Instantaneous rate <e.g., settleable solids, small fraction>.

1.

"mg/1" means milligrams per liter; equal to parts per million (ppm>.

8.

"HGD" means mt lllon gallons per day.

9.

"HonHorlng month" means the period consisting of the calendar weeks
which end In a given calendar month.

10. "NTU" means nephelometric turbidity units.
11. "Settleable solids/large fraction" Is defined herein as those solids
having a maximum width of greater than 1.9 em <3/4"). generally
Including pebble, gravel, cobble and boulder.
12. "Settleable solids/small fraction" ts defined herein as those solids
having a maximum width of equal to or less than 1.9 em, generally
Including clay, silt, sand and small pebble.
13. "ug/1" means micrograms per liter; equal to parts per billion <ppb>.
14. "Severe property damage" means substantial physical damage to
property, damage to the treatment facilities which causes them to
become Inoperable, or substantial and permanent loss of natural
resources which can reasonably be expected to occur In the absence
of a bypass. Severe property damage does not mean economic loss
caused by delays In production.
15. "Upset" means an exceptional Incident In which there Is
unintentional and temporary noncompl lancr: wt th permit effluent
limitations because of factors beyond the reasonable control of the
Permittee as described In Part IV.H, below.

Nome Offshore Placer Mining Vessel. the BIMA

K.
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List of Acronyms
1.

ADEC:

2. ADFG:

Alaska Department of Environmental Conservation. Fairbanks

Nome Offshore Placer Mining Vessel, the BIMA

II.

Environmental Monitoring Program

A.

SuiiJllary Tables
1.

Alaska Department of Fish and Game. Fairbanks

Monitoring Program Design:
Replicate Samples

No. AK-004319-2
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Components. Stations. Frequency and

3. ASTM: American Society for Testing and Materials
4.

BAT:

Best Available Technology Economically Achievable

s.

BCT:

Best Conventional Pollutant Control Technology

6.

BHP:

Best Management Practices

7.

BPJ:

Best Professional Judgment

8.

BPT:

Best Practicable Control Technology Currently Available

9. CFR:

Code of Federal Regulations

10. COE:

u.s.

11. DMR:

Discharge Monitoring Report

12. EPA:

U.S. Environmental Protection Agency Region 10

Army Corps of Engineers. Anchorage

~

13. NPDES: National Pollutant Discharge Elimination System

00

14. ODCE:

Ocean Discharge Criteria Evaluation

IS. ODES: ocean Data Evaluation System. U.S. EPA Office of Marine and
Estuarine Protection, Hashlngton, D.C .• ph. <202> 475-7119.

16. TSS:

Monitoring Come2nent and
Permit Reference
BATHYMETRIC SURVEY
Part II .C

Station 10

Months
and Year•

Replicate
Samples

June-Oct;
annually;
1 and 4

Not applicable

R6 and R7:
08:

June-Oct;
annually
If mining

1 @ each of 1 m,
mid-depth and 2 m
above the bottom

June-Oct;
1 and 4
If mining

Not applicable'

osoo.

HATER QUALITY
Receiving water;
Part II .D

0100.
U2000

SEDIMENT
Side-scan:
Part II.E

C2,C3,S2,S3,
R6,R7,D8

BIOLOGICAL
Benthic
macrolnvertebrates;
Part II.F

June-Oct;
C2,C3,S2,S3,R6,R7: annually;
DB:
1 and 4
others as required

DlOOO.

6

*Year shall be defined according to the year of operation under the permit.

Tot a I suspended so 11 ds

2.

Station Locations

Station

Station Location <within a circle of 10 m radius centered on>

0100
0500
01000
U2000

100 m directly down-current of the center of the mixing zone.
500 m directly down-current of the center of the mixing zone.
1,000 m directly down-current of the center of the mixing zone.
2.000 m generally up-current of the center of the mixing zone.

C2
C3
S2
S3
R6
R7
08

Light-subsistence control station in depths of
Light-subsistence control station In depths of
Heavy-subsistence control station In depths of
Heavy-subsistence control station In depths of
Mined station In depths of 6-8 m; historically
Mined station In depths of 10-12 m.
Mined station In depths of 14-22 m.

6-8 m.
10-12 m.
6-8 m.
10-12 m.
R6~.

Nome Offshore Placer Mining Vessel, the BJMA
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The Permittee shall submit a plan of study for the environmental
monitoring program outlined below on or before January 31 of the year of
study to EPA for review. Copies of the study plan shall be sent
concurrently to ADEC, ADFG and COE. The plan shall address: <1> the
monitoring objectives, <2> appropriate hypotheses. <3> a statlstlca11y
valid sampling design, (4) all monitoring procedures and methods, <S> a
quality assurance/quality control program, <6> a detailed discussion of
how data will be used to meet. test and evaluate the monitoring
objectives. and <7> a summary of the results of previous environmental
monitoring as they apply to the proposed program plan. EPA may require
changes In the monttorl ng program's desIgn before approvl ng the study
plan.
The Permittee shall provide the environmental monitoring data on or
before December 15 of the year of study to EPA and ADEC. The water
quality, sediment and biological data co11ected shall be coded In the
format specified In the Ocean Data Evaluation System <ODES> Data
Submissions Guidelines Manual and provided on a computer disk <IBM-PC
DOS compatible, ASCII files> at this time. Other computer
specifications may be required by EPA In the future. The use of ODES Is
recommended for subsequent data analysis prior to report preparation.
The Permittee shall analyze the data and submit a draft annual report on
or before January 31 of the year following sample co11ectlon to EPA.
Copies of the draft report shall be sent concurrently to ADEC, ADFG and
COE. The annual report shall consider data collected In the summer
sampling and shall compare results between stations and years. It shall
address the general environmental monitoring objectives, above, and the
specific objectives of each monitoring project, below. by using
appropriate descriptive and analytical methods to test for and to
descrtbe any Impacts of the discharge on water quall ty. seafloor and
sediment character, and the biological community. The detection limits
and precision requirements of the applied analyses shall be provided.

No. AK-004319-2
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EPA will review the draft final report In accordance with the
environmental monitoring objectives and evaluate It for compliance with
the requirements of the permit. If revisions to the annual report are
required, the Permittee shall complete them and submit the final annual
report to EPA within two months of EPA's request. Copies of the final
report shall be sent concurrently to ADEC, ADFG and COE. The Permittee
will be required to correct. repeat and/or expand environmental
monitoring projects which have not fulfilled the requl rements of the
permit.

Overview and General Requirements.
The Permtttee shall develop and Implement the bathymetric, water
quality. sediment and biological monitoring projects as outlined In
Parts II.C-F. below. The goal of the environmental monitoring program
Is to assess the effect of the discharges from the BIMA bucket-ladder
dredge mining vessel on the chemical, physical and bTOTOglcal Integrity
of the marine environment. The general objectives of these projects are
<1 > to provide data to assess the efficacy of perml t lim I tat ions and
supporting technical analyses in providing for compliance with
applicable water quail ty standards and crl terla, <2> to monitor
discharge-related Impacts to the environment In areas of greatest
expected Impact. <3> to assess whether these Impacts warrant
Implementation of further permit conditions. and <4> to provide data to
assess any long-term degradation of the marine ecosystem within the Nome
offshore placer mining project area.

..,
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c.

Bathymetric Survey
The Permittee shall conduct a bathymetric survey to assess changes In
the seafloor's relief In a shallow <6-8 m> and a deep (14-22 m>
dredge/discharge study area during June through October. The surveys of
stations R6 and R7 shall be conducted annua11y and the survey of D8
shall be conducted In years 1 and 4 of operation under the permit.

D.

Hater Ouallty Monitoring.
1. Oblectlve. The objectives of the water quality monitoring program
are to provide a basis for determining compliance with water quality
criteria and assessing potential Impacts of the discharges on marine
biota.
2.

Statton Locations. Hater quality shall be monitored at DlOO, D500,
DlOOO and U2000 <Part II.A.Z, above>. Immediately before sampling,
the predoml nant dIrect ion of the current at the out fa 11 sha 11 be
determined. Stations shall be chosen at the prescribed dl stance
down-current and up-current from the center of the mixing zone.

3.

Frequency and Timing. Hater quality samples and measurements shall
be collected four times per month of operation, within thirty
minutes of the sampling of the process tailings discharge, and
during periods of flood tidal currents. The monitoring shall be
conducted annually during the mining vessel's operating periods In
June through October.

4.

Parameters. Total suspended solids <TSS> and turbidity <In NTU>
shall be measured at all stations. In addition, total recoverable
and total dissolved concentrations of arsenic <As>. copper <Cu>,
lead <Pb), mercury <Hg>, and nickel <NI> shall be measured at <only>
stations DlOO and UZOOO.

Nome Offshore Placer Mining Vessel, the BIMA
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Sampling Procedures. Hater samples shall be collected at each
station at a depth of approximately one meter beneath the surface,
at mid-depth and at a depth approximately two meters above the
bottom. The procedure shall be designed to ensure the collection of
unbiased samples representative of the chemistry <esp. metals
content>. turbidity and suspended solids within the water column.
Totar recoverable and total dissolved metals shall be mea;ured In
accordance wl th EPA-approved methods which meet the requl rments of
40 CFR Part 136 to achieve detection limits for <of at least>
As <1 ugll>, Cu <1 ug/1), Hg <0.025 ugll>, Nt Ct ug/1> and
Pb <1 ug/1 >.

Nome Offshore Placer Mining vessel, the BIMA

F.

Biological
1.

a.

Q.!U.ectlve. The objective of the biological monitoring of
lnfau;;ar macrolnvertebrates at hlstor 1 ca: dredge sites Is to
evaluate the long-term Impacts of the discharge <and dredging>
on and the recovery times of marine lnfaunal communlths In
dredge areas and adjacent areas heavily blanketed by deposition
of dredged materials . More specifically, tne purpose of this
study Is to compare the spatial and temporal variability of
lnfaunal communities at historical dredge sites with similar
communities at control sites to determine the extent to which
the former communities are affected by the mining activity and
the time required for their full recovery.

b.

Statton Locations.
Replicate samples of benthic
macrolnvertebrates shall be collected at each of stations C2,
CJ, S2, S3, R6, R7 and 08 <Part II.A.2, above>.

The Permtttee shall conduct a side-scan sonar survey to assess
cnanges in the seafloor's surficial sediments In shallow <6-8 m> and
deep <14-22 m> dredge/discharge study areas .during years 1 and 4 of
operation under the permit between June through October.

c.

Sampling Procedure. Six replicate samples of at least the top
10 em of the substrate shall be collected at random within a
circle of 10m radius centered on each station using a 0.1 m2
benthic sampler.

Modeling Study: Analysis of the Accumulated Volume of Solids
Produced by Dredge Mining Under a Range of Depth. Silt/Clay Content
and Current Conditions

d.

Frequency and Timing. Benthic macroinvertebrate samples shall
be collected at stations C2, C3, S2, 53, R6 and R7 annually for
both cobb 1e and sand substrates unt II recovered. Benthic
macrolnvertebrate samples shall be collected at D8 In years 1
and 4 of operation under the permit.

e.

Sample Processing and Analysts. Samples collected will be
passed through a standard 1.0 mm mesh screen and the contents of
the screen preserved with lot formalin solution, buffered with
borax. After three days and within one week, the formalin shall
be replaced with 70'1. alcohol containing glycerine at a
concentration of 50 ml of glycertne to each ltter of alcohol.
All organisms except oligochaetes and nematodes which are
retained shall be Identified to the lowest practical taxonomic
level.

Sediment Monitoring
1. Side-scan Sonar Survey

JT1
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0

2.

Hon~torlng

Benthic Grab Study <1>: Recolonization o[ Hlstcrlcal Dredge Sites
by Infaunal Hacroinvertebrates

6. Additional Reoorting Requirements. The direction and speed of the
local ocean current shall also be recorded and reported for at least
five minutes of each sampling period.
E.
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The Permittee shall conduct a computer modeling study of deposition
patterns associated with mining an average-sized dredge course for
depths of 7 m, 10 m, 15 m and 20 m <at MLLH> under simulated
condl tlons of average and hIgh s I 1t-laden substrates. The draft
report shall be provided on or before January 31 of the first year
of operations under the perm! t to EPA for review and approval.
Copies of the report shall be sent concurrently to ADEC, ADFG and
COE. If revisions to the report are required, the Permittee shall
complete them and submit the final report to EPA within two months
of the EPA's request. Copies of the report sha 11 be sent
concurrently to AOEC, ADFG and COE.

The following Information and statistical analyses shall be
recorded and provided as appropriate tn tht: data and written
reports:
1> the number of spec\es,
2>

the total biomass <damp-dry vet weight> and biomass by major
taxonomic groups (phylum>,

3) the total number of Individuals and number of Individuals by
the lowest taxonomic groups identlfted,

Nome Offsnore Placer Mining /essel, the BIHA
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4>

the mean, standard deviation and range of the number of
individuals of the numerically dominant species <I.e.,
present In at least SOl of the samples> for each station and
for all samples collectively,

S>

cluster analysis,

6>

species diversity, and

7> other analyses as appropriate.
The analysis of subseQuent-year monitoring data ~~ 11 Include
appropriate statistical comparisons of important environmental
and ecological parameters and indices from previous sampling
years.
The Permittee's Quality assurance/Quality control program shall
address Items such as resorting and tatonomtc verification of
benthic samples.
The Permittee shall store all collected benthic organisms for
4 years and shall not discard any samples without the approval
of EPA. Stored samples shall be Inspected every three months
and alcohol that has evaporated shall be replaced.
The Permittee shall maintain a reference collection of all
species collected and provide EPA with a 11 st of the names and
experience of those persons responsible for Identifying the
benthic organisms.

fT1
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2.

Benthic Grab Studv <2>: Potential Impacts on the Infaunal
Macrolnvertebrate Community ~!thin Mixing Zone
a. Oblectlve. The objective of the blologi ca 1 moni tortng of
lnfaunal macrotnvertebrates within the State mixing zone during
a dredge mining operation Is to determine the Impacts of the
discharge <and associated sediment deposition> on the marine
Infauna 1 communi tl es withIn the zone. More s pee If I ca 11 y, the
purpose of this study Is to compare the temporal variability of
lnfaunal communities of suspension feeders and deposit feeders
within the zone of turbidity and sediment Impacts with similar
coamunities at control sites to determine the extent to which
the former communities are affected by the discharge.
b.

Statton Locations.
Repl tcate samples of benthic
macroinvertebrates shall be collected at three stations located
100 m, SOO m and 1,000 m dl stant from the edge of the most
proxima 1 boundary of the dredge course In the predomt nant
downcurrent direction.

Nome Offshore Placer Mining Vessel, the BIHA
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c.

Sampling Procedure. Six replicate samples of at least the top
10 em of the substrate shall be collected at random within a
circle of 10m radius centered on each station using a 0.1 m2
benthic sampler.

d.

Frequency and Timln_g. Benthic macrolnvertebrate samples shall
be collected during the first and last wee!(. of occupying and
mining a dredge tract for a period of at least three ~eek.s
during the first year of operations under the permit.

e.

Sample Proces;ing and Analysts. Samples collected will be
passed through a standard 1.0 mm mesh screen and the contents of
the screen preserved with lOl formalin solution, buffered with
borax. After three days and within one week., the formalin shall
be replaced with 70'%. alcohol containing glycerine at a
concentration of SO ml of glycerine to each liter of alcohol.
A11 organIsms except o 1i gochaetes and nematodes ~hi ch are
retained shall be Identified to the lowest practical taxonomic
level.
The following Information and statistical analyses shall be
recorded and provIded as approprIate in the data and wrItten
reports:
I~

the number of species,

2>

the total biomass (damp-dry wet weight> and biomass by major
taxonomic groups (phylum>.

3>

the total number of Individuals and number of individuals by
the lowest taxonomic groups Identified,

4>

the mean, standard deviation and range of the number of
Individuals of the numerically dominant species (I.e.,
present In at least SOl of the samples> for each station and
for all samples collectively,

5>

cluster analysis,

6>

species diversity, and

7>

other analyses as appropriate.

The Permittee's quality assurance/quality control program shall
address Items such as resorting and taxonomic verification of
benthic samples.

Naae
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Trace Metals Bloaccumulatton Study:
The Permittee shall conduct a study to assess the btoaccumulation of
trace metals <As, Cu. Pb, Hg and Nt> In appropriate representative
species of the Norton Sound ecosystem. The study shall be conducted
In the first year of operations under the permit. The plan of study
shall be developed In consultation w•t~ E~A. ADEC, ADFG and COE. and
provided on or before January 31 of the year of the study to EPA for
review and approval. Copies of the report shall be sent
concurrently to ADEC. ADFG and COE
The draft report shall be
provided on or before October 31 of the year of the study to EPA for
review and approval. Copies of the report shall be sent
concurrently to ADEC, ADFG and COE. If revl slons to the report are
required, the Permittee shall complete them and submit the final
report to EPA within two months of EPA's request. Copies of the
report shall be sent concurrently to ADEC, ADFG and COE.

G.

Nome Offshore Placer Mining Vessel, the

A.

Representative Sampling. Samples taken In compliance with the
monitoring requirements established under Part I shall be collected from
the effluent stream prior to discharge into the recel vlng waters.
Samples and measurements shall be representative of the volume and
nature of the monitored discharge.

B.

Monitoring Procedures. Monitoring must be conducted according to test
procedures approved under 40 CFR Part 136, unless other te~t procedures
have been specified In this permit.

c.

Reporting of Monitoring Results. Monitoring results shall be summarized
each month on the Discharge Monitoring Report <DMR> form <EPA No.
3320-1>. The reports shall be submitted monthly and are to be
postmarked by the 10th day of the following month. Legible copies of
these, and all other reports, shall be signed and certtfled In
accordance wtth the requirements of Part V.H, Signatory Requirements,
and submitted to the Director, EPA Water Division and the State agency
at the following addresses:

Expanded Monitoring.

original to: United States Environmental Protection Agency <EPA>
Region 10
1200 Sixth Avenue, WD-135
Seattle, Washington 98101

An expanded monitoring program may be required If EPA. In
consultation with ADEC, determines that there are significant
long-term impacts of the discharge on the biological community, that
there Is a bloaccumulatlon of trace metals within the selected
representative species of the Norton Sound ecosystem, or that
adjustments 1n the sampling design are necessary. This expanded
program may Include (1> additional sampltng stations to determine
the extent of biological Impacts. <2> additional sampling times
during years 2-5 of operations under the permit and/or
<3> additional studies to address concerns for aquatic toxicity
and/or human health.

fT1
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2.

copy to:

Alaska Department of Environmental Conservation <ADEC>
Northern Region
1001 Noble Street, Suite 350
Fairbanks, Alaska 99701
Alaska Department of Environmental Conservation <ADEC>
Nome District Office
Nome. Alaska 99762

Reduced Monitoring.
The environmental monitoring program may be reduced If EPA. In
consultation with ADEC, determines that sufficient evidence exists
that concerns for and uncertainties pertaining to the risks of the
offshore placer mining project to marine life and human health have
been addressed. The program may be reduced as to <1> the number of
sampltng stations or replicates, <2> the frequency of sampling
and/or <3> the types of analyses conducted.
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III. MONITORING, RECORDING AND REPORTING REQUIREMENTS

Changes In the Environmental Monitoring Program
1.

~

D.

Additional Monitoring by the Permittee. If the permittee monitors any
pollutant more frequently than required by this permit, using test
procedures approved under 40 CFR 136 or as specified In this permit, the
results of this monitoring shall be Included in the calculation and
reporting of the data submitted In the DHR. Such increased frequency
shall also be Indicated.

Nome Offshore Placer Mining Vessei,
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Records Contents.
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Records of monitoring Information shall Include:

1. The date, exact place, and time of sampling or measurements;

F.

fT1

I G.

(1.1

2.

The lndlvldual<s> who performed the sampling or measurements;

3.

The date<s> analyses were performed;

4.

The lndlvldual<s> who performed the analyses;

5.

The analytical techn,ques or methods used; and

6.

The results of such analyses.

Retention of Records. The permittee shall retain records of all
monitoring Information, Including all calibration and maintenance
records and all original strip chart recordings for continuous
monitoring Instrumentation, copie~ of !11 reports required by this
permit, and records of all data used to complete the application for
this perm! t, for a period of at least three years from the date of the
sample, measurement, report or application. This period may be extended
by request of the Director or ADEC at any time. Data collected on-site
copies of Discharge Monitoring Reports, and a copy of this NPDES permit
must be maintained on-site during the duration of activity at the
permitted location.

2.

Any noncompliance which may endanger health or the environment;
Any unanticipated bypass which exceeds any effluent limitation
In the permit <!!!Part IV.G, Bypass of Treatment Facilities>;

c.

Any upset which exceeds any effluent llml tat ion In the perm! t
<1!! Part IV.H, Upset Conditions>; or

~·

VIolation of a maximum dally discharge limitation for any of the
pollutants listed In the permit to be reported within 24 hours.

A wr1tten submission sha11 also be provided within five days of the
time that the permittee becomes aware of the circumstances. The
written submission shall contain:
a.

A description of the noncompliance and Its cause;

b.

The period of noncompliance, Including exact dates and

tl~es;

The estimated time noncompliance Is expected to continue If It
has not been corrected; and

d.

Steps taken or planned to reduce, eliminate, and prevent
reoccurrence of the noncompliance.

3.

The Director may waive the written report on a case·by-:ase ba~ls If
the oral report has been received within 24 hours by the Hater
Compliance Section In Seattle, Washington, by phone, <206> 442-1213.

4.

Reports shall be submitted to the addresses in Part III.C, Reporting
of Monitoring Results.

Other Noncomoliance Reporting. Instances of noncompliance not required
to be reported within 24 hours shall be reported at the time that
monitoring reports for Part III.C are submitted. The reports shal I
contain the Information listed In Part III.G.2.

I.

Inspection and Entry. The permittee shall allow the Director, ADEC, or
an authorized representative (Including an authorized contractor acting
as a representative of the Admin! strator>, upon the presentation of
credentials and other documents as may be required by law, to:

1. The following occurrences of noncompliance shall be reported by
telephone within 24 hours from the time the permittee becomes aware
of the circumstances:

b.

c.

H.

Twenty-four Hour Notice of Noncompliance Reporting.

a.
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J.

I.

Enter upon the permittee's premises where a regulated faci11ty or
activity Is located or conducted, or where records must be kept
under the conditions of this permit;

2.

Have access to and copy, at reasonable times, any records that must
be kept under the conditions of this permit;

3.

Inspect at reasonable times any facilities, equipment <Including
monitoring and control equipment>, practices, or operations
regulated or required under this permit; and

4.

Sample or monitor at reasonable times, for the purpose of assuring
permit compliance or as otherwise authorized by the Act, any
substances or parameters at any location.

Compliance Schedules. Reports of compliance or noncompliance with, or
any progress reports on Interim and final requirements contained In any
Compliance Schedule of this permit <Parts I and II> shall be submitted
no later than 10 days following each schedule date.

Nome Offshore Placer Mining Vessel, the BIHA
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IV.

COMPLIANCE RESPONSIBILITIES

A.

Duty to Comply. The permittee must comply with all conditions of this
permit. Any permit noncompliance constitutes a violation of the Act and
is grounds for enforcement action: for permit termination, revocation
and reissuance, or modification: or for denial of a permit renewal
appltcation. The permittee shall give advance notice to the Director
and ADEC of any planned changes In the permitted facility or activity
which may result In noncompliance with permit requirements.

B.

Penalties for Violations of Permit Conditions.
1. Civil Penalty. The Act provides that any person who violates a
permit condition Implementing Sections 301, 302, 306, 307, 308, 318,
or 405 of the Act shall be subject to a civil penalty, not to exceed
S25,000 per day for eacn violation.
2.

Nome Offshore Placer Mining Vessel, the SIMA

EKcept as provided In permit conditions In Part III.G. Bvpass of
Treatment Facilities and Part III.H .. Upset Conditions. nothing In this
permIt sha 11 be cons trued to re 11 eve the permIttee of the c I v11 or
criminal penalties for noncompliance.

c.

Need to Halt or Reduce Activity not a Defense. It shall not be a
defense for a perm! ttee In an enforcement act I on that It wou 1d have been
necessary to halt or reduce the permitted activity In order to maintain
compliance with the conditions of this permit.

D.

Duty to Mitigate. The permittee shall take all reasonable steps to
minimize or prevent any discharge In violation of this permit which has
a reasonable llk.ellhood of adversely affecting human health or the
environment.

E.

Proper Operation and Maintenance. The permittee shall at all times
properly operate and maintain all facilities and systems of treatment
and control <and related appurtenances> which are Installed or used by
the permittee to achieve compliance with the conditions of this permit.
Proper operation and maintenance also Includes adequate laboratory
controls and appropriate quality assurance procedures. This provision
requires the operation of back-up or auxiliary facilities or similar
systems which are Installed by a permittee only when the operation Is
necessary to achieve compliance with the conditions of the permit.

F.

Removed Substances. Solids, sludges. filter backwash, or other
pollutants removed In the course of treatment or control of wastewaters
shall be disposed of In a manner such as to prevent any pollutant from
such materials from entering navigable waters.

Criminal Penalties:
a.

b.

Negligent Violations. The Act provides that any person who
negligently violates a perm! t condi tlon Implementing Sections
301, 302, 306, 307. 308. 318, or 405 of the Act shall be
punished by a fine of not less than $2,500 nor more than $25,000
per day of vlolatlc.n, or by Imprisonment for not more than 1
year, or by both.
Knowing Violations. The Act provides that any person who
knowingly violates a permit condition implementing Sections 301.
302, 306. 307, 308, 318, or 405 of the Act shall be punished by
a fl ne of not less than $5,000 nor more than $50,000 per day of
violation, or by Imprisonment for not more than 3 years, or by
both.

c. Knowing Endangerment. The Act provides that any person who
knowingly violates a permit condition Implementing Sections 301,
302, 306, 307, 308, 318, or 405 of the Act. and who knows at
that time that he thereby places another person in Imminent
danger of death or serious bodny Injury, shall, upon
conviction, be subject to a fine of not more than $250.000 or
imprisonment of not more than 15 years, or both. A person which
Is an organization shall, upon conviction of violating this
subparagraph, be subject to a fine of not more than $1,000,000.
d.

False Statements. The Act provides that any person who
knowingly makes any false material statement, representation, or
certification in any application, record, report, plan. or other
document filed or required to. be maintained under this Act or
who knowingly falsifies, tampers with, or renders Inaccurate any
monitoring device or method required to be maintained under this
Act. shall upon conviction, be punished by a fine of not more
that $10,000, or by Imprisonment for not more than 2 years, or
by both.
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Byeass of Treatment Facilities:
I.

Bypass not exceeding limitations. The permlttu may allow any
bypass to occur which does not cause effluent limitations to be
exceeded, but only If It also Is for essential maintenance to assure
efficient operation. These bypasses are not subject to the
provisions of paragraphs 2 and 3 of this section.

2.

Notice:

Nome Offshore Placer Mining Vessel, the SIMA
H.
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U'l

Effect of an upset. An upset constitutes an affirmative defense to
an action brought for noncompliance with such technology based
permit effluent limitations If the requirements of paragraph 2 of
this section are met. No determination made during administrative
review of claims that noncompliance was caused by upset. and before
an action for noncompliance, Is final administrative action subject
to judicial review.

2. Conditions necessary for a demonstration of upset. A permittee who
wl shes to es tab 11 sh the afft rma tive defense of upset sha 11
demonstrate. through properly signed, contemporaneous operating
logs, or other relevant evidence that:

b. Unanticipated bypass. The permittee shall submit notice of an
unanticipated bypass as requireD under Part III.G. Twenty-four
Hour Notice of Noncompliance Reporting.

a.

An upset occurred and that the permittee can ldenttfy the
cause<s> of the upset:

Prohibition of bypass.

b.

The permitted facility was at the time being properly operated:

Bypass ts prohIbIted and the 01 rector or ADEC may take
enforcement action against a permittee for a bypass, unless:

c.

(I)

The bypass was unavoidable to prevent loss of life,
personal Injury, or severe property damage:

The permittee submitted notice of the upset as required under
Part III.G. Twenty-four Hour Notice of Noncompliance Reporting:
and

d.

The permittee complied with any remedial measures required under
Part IV.D, Duty to Mitigate.

<2>

There were no feasible alternatives to the bypass, such as
the use of auxiliary treatment facilities, retention of
untreated wastes, or maintenance during normal periods of
equipment downtime. This condl tlon Is not sat Isfted If
adequate back-up equipment should have been Installed in
the exercise of reasonable engineering judgment to prevent
a bypass which occurred during normal periods of equipment
downtime or preventive maintenance: and

a.

1"1

Upset Conditions.
I.

a. Anticipated bypass. If the permittee knows In advance. of the
need for a bypass, tt shall submit prior notice, If possible at
least 10 days before the date of the bypass.

3.
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<3> The permittee submitted notices as required under paragraph
2 of this section.
b. The Director and ADEC may approve an anticipated bypass, after
considering Its adverse effects, If the Director and ADEC
determine that It will meet the three conditions listed above tn
paragraph 3.a of this section.

3.
I.

Burden of proof. In any enforcement proceeding, the permittee
seeking to establish the occurrence of an upset has the burden of
proof.

Toxic Pollutants. The permittee shalt comply with effluent standards or
prohibitions estabt I shed under Section 307<a> of the Act for toxic
pollutants within the time provided In the regulations that estabt Ish
those standards or prohibitions, even If the permit has not yet been
modified to Incorporate the requirement.

Nome Offshore Placer Mining Vessel, the SIMA
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v.

GENERAL REQUIREMENTS

c.

A.

Changes In Discharge of Toxic Substances. Notification shall be
provided to the Director and ADEC as soon as the perm! ttee knows of. or
has reason to believe:

Anticipated Noncompliance. The permittee shall also give advance notice
to the 01 rector and ADEC of any pI an ned changes In the permt tted
facility or activity which may result In noncompliance with permit
requirements.

D.

Permit Actions. This permit may be modified, revoked and reissued, or
terminated for cause. The fl I I ng of a request by the permt ttee for a
permit modification, revocation and reissuance, or termination, or a
notification of planned changes or anticipated noncompliance, does not
stay any permit condition.

E.

Duty to Reapply. If the permittee wishes to continue an activity
regulated by this permit after the expiration date of this permit, the
permittee must apply for and obtain a new permit. The application
should be submitted at least 180 days before the expiration date of this
permit.

F.

Duty to Provide Information. The permittee shall furnish to the
Director and ADEC, within a reasonable time, any information which the
Director or ADEC may request to determine whether cause exists for
modifying, revoking and reissuing, or terminating this permit, or to
determine compliance with this permit. The permittee shall also furnish
to the Director or ADEC. upon request, copies of records required to be
kept by this permit.

G.

Other Information. When the permittee becomes aware that It failed to
submlt any relevant facts In a permit application, or submitted
incorrect Information in a permit appl icatlon or any report to the
Director or ADEC, It shall promptly submit such facts or Information.

H.

Signatory Requirements. All applications, reports or information
submitted to the Director and ADEC shall be signed and certified.

1.

2.

JT1

I

B.

That any activity has occurred or will occur which would result In
the discharge, on a routine or frequent basts, of any toxic
pollutant which Is not limited In the permit, If that discharge will
exceed the highest of the following "notification levels":
a.

One hundred micrograms per liter <100 ug/1);

b.

Two hundred micrograms per liter <200 ugll> for acrolein and
acrylonitrile; five hundred micrograms per liter <500 ugll> for
2 . 4-d in ltropheno 1 and for 2-me thy 1-4, 6-d In I tropheno I ; and one
milligram per liter <1 mg/1) for antimony:

c.

Five <5> times the maximum concentration value reported for that
pollutant In the permit application in accordance with 40 CFR
122 .21<g)(7>; or

d.

The level established by the Director in accordance with
40 CFR 122.44(f).

That any activity has occurred or will occur which would result in
any discharge, on a non-routine or Infrequent basis, of a toxic
pollutant which Is not limited In the permit, If that discharge will
exceed the highest of the following "notification levels":
a.

Five hundred micrograms per liter <500 ug/1>;

b.

One milligram per liter <1 mg/1> for antimony;

c.

Ten <10> times the maximum concentration value reported for that
pollutant In the permit application In accordance with 40 CFR
122.2 J<g)(7); or

~-

The level established by the Director In accordance with
40 CFR 122.44(f).

Planned Changes. The permittee shall give notice to the Director and
ADEC as soon as possible of any planned physical alterations or
additions to the permitted facility. Notice Is required only when:
1.

The alteration or addition to a permitted facility may meet one of
the criteria for determining whether a facility Is a new source as
determined In 40 CFR 122.29<b>; or

2.

The alteration or addition could significantly change the nature or
Increase the quantity of pollutants dtscharged. This notification
applies to pollutants which are subject neither to effluent
lfmltatlons In the permit, nor to notification requirements under
Part V.A.l.

I.

2.

All permit

application~

shall be signed as follows:

a.

For a corporation:

by a responsible corporate officer.

b.

For a partnership or sole proprietorship:
or the proprietor, respectively.

c.

For a municipality, state, federal, or other pub11c agency: by
either a principal executive officer or ranking elected official.

by a general partner

All reports required by the permit and other Information requested
by the Director or ADEC shall be signed by a person described above
or by a duly authorized representative of that person. A person Is
a duly authorized representative only if:
a.

The authorization Is made In writing by a person described above
and submitted to the Director and ADEC, and

Mole OffshOre Placer Mining Vessel, tht

b.

~
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The authorization specified either an Individual or a position
having responsibility for the overall operation of the regulated
facility or activity. such as the position of plant manager.
operator of a well or a well field. superintendent. position of
equivalent responsibility. or an Individual or position having
overall responsibility for environmental matters for the
company. <A duly authorized representative may thus be either a
named Individual or any Individual occupying a named position.>

Severability. The provisions of this panalt are severable. and tf any
provision of this permtt, or the appltcatton of any provlston of this
per•lt to any circumstance. Is held Invalid, the appltcatton of such
provtston to other ctrcumstances. and the remainder of this permit.
shall not be affected thereby.

M.

Transfers. This permit may be automatically transferred to a new
permt ttee If:

I
_.

-.....
I.

Ava I labtll ty of Reports. Except for data determined to be confidential
under 40 CFR Part 2, all reports prepared In accordance with the terms
of this permit shall be aval lable for public Inspection at the offices
of the Director and AOEC. As required by the Act, permit applications,
permits and effluent data shall not be considered confidential.

J.

011 and Hazardous Substance Llab111ty. Nothing in this permit shall be
construed to preclude the Institution of any legal action or relieve the
permittee from any responslbl lttles. 1labilIties. or penalties to which
the permittee Is or may be subject under
Section 311 of the Act.

K.

Property Rights. The Issuance of this permit does not convey any
property rights of any sort, or any exclusive privileges. nor does It
authorize any Injury to prhate property or any Invasion of personal
rights, nor any Infringement of federal, state or local laws or
regulations.

1.

The current permittee notifies the Director at least 30 days In
advance of the proposed transfer date;

2.

The nottce Includes a written agreement between the existing and new
permittees containing a specific date for transfer of permit
responsibility, coverage, and liability between them; and

3. The Director does not notify the existing permittee and the proposed
new permittee of hts or her Intent to modify. or revoke and reissue
the permit. If thIs not 1ce 1s not receIved, the transfer \s
effective on the date specified In the agreement mentioned In
paragraph 2 above.

4. Certification. Any person signing a document under this section
shall make the following certification:

fT1
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L.

3. Changes to authorization. If an authorization under paragraph V.H.2
Is no longer accurate because a different Individual or position has
responsibility for the overall operation of the facility. a new
authorization satisfying the requirements of paragraph V.H.2 must be
submitted to the Director and AOEC prior to or together with any
reports, Information, or applications to be signed by an authorized
representative.

"I certify under penalty of law that this document and all
attachments were prepared under my dl recti on or supervl s ion In
accordance wl th a system designed to assure that qual ifled
personnel properly gather and evaluate the Information
subml tted. Based on my Inquiry of the person or persons who
manage the system, or those persons directly responsible for
gathering the Information, the Information submitted Is, to the
best of my knowledge and belief, true. accurate, and complete.
I am aware that there are significant penalties for submitting
false Information, Including the possibility of fine and
Imprisonment for knowing violations."

No. AJC-()04319-2

N.

State Laws. Nothing In this permit shall be construed to preclude the
Ins t ttut 1on of any 1ega 1 act Ion or re H eve the permIttee from any
responsibilities. liabilities. or penalties established pursuant to any
applicable state law or regulation under authority preserved by Section
510 of the Act.
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WestGold requested that the discharge limit on settleable
solids for the dredge bucket ladder (I 001) be increased from
0.5 ~/hr (average) and 1.0 ~/hr (maximum) to 21 ~/hr (average)
and 42 ~/hr (maximum). These proposed limits are based upon an
average recovery rate of 991 and a maximum loss rate of 2S. WestGold
further noted the difficulty and danger in estimating the magnitude of
the discharge. Finally, WestGold indicated its willingness to address
the efficiency of recovering dredge material from the buckets in its
best management practices plan; the company provided specific language
to be incorporated in the BMP plan during its 1990-91 revision.

~:

Response to C011ents
Received on the Re·issuance of the NPDES Permit for
the WestGold Nome Offshore Placer Mining Vessel, 118! (AK-004319·2)
The public comment period for the proposed re-issuance of the opened
June 4, 1990, and closed August 20, 1990. The following parties submitted
written comments:
Al Adams, District L, Alaska State Legislature, Kotzebue, Alaska,

Response: EPA accepts the argument that loss rates of 1-2' represent
reasonable efficiency limits for the dredge bucket ladder. The permit
has therefore been revised at Part I.A.1 to provide limits of
21 ~/hr (average) and 42 ~/hr (maximum). During a field
examination of the BlHa, we found that weekly estimates of the retention
rates of the buckets could be obtained upon stopping the operation of
the ladder (during shutdowns) through either photography or direct
observation of samples of five to ten buckets. Region 10 looks forward
to appropriate revisions in the WestGold BMP Plan.
.

Irene Anderson, Land Planner, Sitnasuak Native Corporation, NOme, Alaska,
Jeff Burton, Vice President of Lands, Bering Straits Native Corporation,
Nome, Alaska,
Linda E. Conley, Nome, Alaska,
Robert Fagertrom, President, Sitnasuak Native Corporation, Nome, Alaska,
Richard Garnett, Vice President, WestGold, Anchorage, Alaska,
John Handeland, Mayor, Nome, Alaska,
Tom Johnson, Nome, Alaska,
~

I

Gary L. Longley, President, Kawerak, Inc., Nome, Alaska,
Eloise Montoya-Nelson, Nome, Alaska,
Loretta Muktoyuk, Secretary, King Island Native Corporation, Nome,
Alaska,
Charlotte L. MacCay, Environmental Field Officer, WestGold, Nome, Alaska,
lonnie O'Connor, President, Nome Chamber of Commerce, Nome, Alaska,
Paul Rusanowski, Manager of Environmental Affairs, WestGold, Anchorage,
Alaska,
Alfred Sahlin, Executive Board, Nome Eskimo Community, Nome, Alaska,·
Don Smith, Bering Strait Economic Council, Nome, Alaska,
Alan Steinbeck, Special Assistant for Natural Resources to Senator
Murkowski, Anchorage, Alaska,
Tim Towarak, President, Bering Strait Economic Council, Nome, Alaska, and
Mike Wenig, Staff Attorney, Trustees for Alaska, Anchorage, Alaska.

2.

WestGold requested that the discharge limit on settleable
solids for the trammel screen rock chute {f 002)·and process tailings
launders (# 003) be eliminated from the NPDES permit. The company
observed that the reason for developing the discharge limit on
settleable solids was the apparent need to control production rates and
attendant discharge volumes in order to limit the plume of suspended
solids. The company further observed that the basis for the limits on
the discharge of settleable solids at both the rock chute and tailings
launders was DIFCD Monte Carlo analyses conducted with relatively small
data sets under worst-case scenarios. In order to provide a more
complete and accurate technical foundation for understanding and
controlling the discharge plume, WestGold undertook and completed the
DIFCD modeling study proposed as Part II.E.2 in the draft NPDES permit
The analytical approach was reviewed and approved by EPA, ADEC and AOFG·
the public comment period was extended in order to provide adequate tim~
for completion of the analyses. The "DIFCD Modeling Analysis of the
BlMA Discharge System for Purposes of NPDES Permit Mixing Zone
Evaluation• (EHI, 8/90) concludes that "for the normal range of dredge
production rates (400 to 1200 ~/hr), the effects of changes in
production rate on the turbidity were small ••• (and) ••• the dredge can
operate at its maximum capacity of 1200 m3/hr without exceeding water
quality standards (under average silt and currents)." WestGold further
noted the difficulty and danger in estimating the magnitude of the
discharge.

~:

Response:
EPA has reviewed the expanded DIFCD analyses and finds that
the extent of the discharge plume depends primarily upon the fines
content of the dredged material rather than the processing rate and
discharge volumes of the BIHA. We have therefore determined that
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establishing operational limits on the discharge of settleable solids is
not required in order to assure compliance with State water quality
standards for turbidity. The permit has therefore been revised at
Parts J.B.l and J.C.l to eliminate limits on the discharge of large and
small settleable solids. During a field examination of the BIHa, we
found that estimates of the discharge of large and small settleable
solids could be made using operating information and photographic
techniques. Region 10 concludes that, in light of the many variables
determining the nature of the turbid plume, appropriate operational
guidelines pertaining to discharges of solids volumes shall be provided
in the BMP plan and we look forward to appropriate revisions in the
WestGold BMP Plan.
3.

r1

4.

5.

WestGold requested that restrictions on digging depths be
eliminated at Parts 1.8.2 and I.C.2. The company observed that the
reason for developing the discharge limit on minimum depth was to
control the plume of suspended solids, thereby protecting State water
quality standards. As described in comment no. 2 above, WestGold
undertook and completed the DIFCD modeling study proposed as Part II.E.2
in the draft NPDES permit. The •DIFCD Modeling Analysis of the BIHa
Discharge System for Purposes of NPDES Permit Mixing Zone Evaluation•
(EHI, 8/90) determined that the primary determinants of the turbid plume
are percent fines and current velocity. Depth of discharge (and volume
of solids discharged) is a secondary determinant which does not present
significant risk to violation of State water quality standards for
turbidity over the range of depths tested (i.e., 7, 10, 15 and 20m).

~:

Response: EPA has reviewed the DIFCD modeling study and found that
discharges of solids to depths of 5 meters or greater should comply with
State water quality standards for turbidity under combinations of
average silt-average currents, high silts-average currents, and average
silts-high currents. In addition, discharges of solids to depths of 7 m
or greater should comply with State standards under all conditions (the
previous three plus high silts-high currents). The permit has therefore
been revised at Part 1.8.2 and J.C.2 to eliminate restrictions on the
depth of discharge of settleable solids. Region 10 concludes that, in
light of the many variables determining the nature of the turbid plume
in waters of 5-7 m, appropriate operational guidelines pertaining to
discharges in such shallow seas shall be provided in the BMP plan and we
look forward to specific operational procedures addressing the
monitoring and control of turbidity within the 1990-91 revision of the
BMP plan.

I

Response: EPA concurs that the limitations on flow should provide for
the replacement of equipment at the facility. The permit has therefore
been revised at Part I.C.l to provide for average flows of 45 MGD and
maximum flows of 56 MGD. Region 10 concludes that, in light of the many
variables determining the nature of the turbid plume, appropriate
operational guidelines pertaining to flow shall be provided in the BMP
plan and we look forward to specific operational procedures addressing
the monitoring and control of turbidity within the 1990-91 revision of
the BHP plan.

WestGold stated that the flow rate limitations are too
restrictive and do not permit replacement of the BIHA's old, inefficient
water pumps with newer, more efficient pumps. The company requested
that the limitations on average flow be eliminated and on maximum flow
be increased to a maximum of at least 56 MGD at Part I.C.1.

~:

~:

WestGold requested that the restrictions on the solids and
silt content of the discharge plume be eliminated at Part I.C.2 of the
permit.

Response: EPA finds that the extensive DIFCD modeling analysis provides
a technical basis for increasing the limits on percent solids and silt
in the process tailings discharge (I 003). The permit has therefore
been revised at Part I.C.2 to establish a daily average fines content
of 25~ and to increase the maximum fines content from 15~ to 6~. We do
not agree that the plume analyses, which determined that the silt
content of the discharge is the primary determinant of turbidity (and
suspended solids), provide a basis for eliminating limitations on the
solids composition of discharge I 003 and confining the issue of the
silt content to the BHP plan. In addition and as above, Region 10
concludes that, in light of the many variables determining the nature of
the turbid plume, appropriate operational guidelines pertaining to
solids and silt content shall be provided in the BHP plan and we look
forward to specific operational procedures addressing the monitoring and
control of turbidity within the 1990-91 revision of the BMP plan.
6.

~:

WestGold requested that the limitations on suspended solids in
discharges I 003 and 004 be eliminated.
ResPonse: As in response no. S above, EPA concludes that limitations on
suspended solids are appropriate for a turbid discharge whose plume
characteristics are determined primarily by the volumes of fine silts
and clays discharged {as well as current velocitt).

7.

WestGold requested that the limitations on arsenic, cadmium,
lead, nickel and zinc be eliminated from the permit at Part I.C.l and
that detections limits be increased to lOS of the appropriate permit
limitations for each metal so limited. The company provided a summary
of the record indicating that none of these metals had exceeded its
respective water quality criteria more than once 121 samples.

~:

Response: EPA has reviewed the data collected during the past summer in
light of previous analyses of metals concentrations in the effluent, in
the water column, and in specimens collected for bioaccumulat1on. We
agree that cadmium does not appear to be an issue of concern in any of
these three sets of data. We find that the record for the
concentrations of arsenic, lead and nickel (as well as copper and
mercury) within the water column and marine biota does not clearly
demonstrate that the discharge poses no risk of unreasonable
degradation. We concur that detection limits of lOS of the respective
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effluent limits are adequate to assure compliance with State water
quality standards. The permit has therefore been revised at
Part J.C.l to eliminate the limitation on cadmium and zinc and to
increase the detection limits to 1~ of the respective effluent
limitations.
8.

(T1

I
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WestGold requested that the limitations on and monitoring of
copper and mercury in the gold room (I 004) be eliminated at Part I.D.1
of the permit. As in comment no. 7 above, the company requested that
detection limits be increased to 1~ of the effluent limits in order to
the reduce costs of monitoring.

~:

EPA believes that the issue of water quality degradation from
the effect of the mining operation on concentrations of copper and
mercury is, as yet, unresolved. The data generated during past
monitoring has been characterized by numerous gaps and inaccuracies. We
look forward to utilizing a more complete and accurate set of metals
analyses from the 1990 and 1991 seasons in considering the issue and the
company's request. Region 10 agrees that the detections limits can
reasonably be set at 1~ of the effluent limits and has therefore
revised the permit at Part J.D.! to increase the detection limits
accordingly.
10.

WestGold requested that the monitoring of the flow of
non-contact cooling water be estimated rather than measured
instantaneously, noting that their engine room's equipment does not
include the necessary guages.

~:

Response: EPA acknowledges the sufficiency of estimating flows of
discharge I 005 and the permit has therefore been revised at
Part J.E.l accordingly. We believe that the proper maintenance and
testing of the engine room pumps and temperature guages is appropriate
for inclusion in the BHP plan and look forward to specific operational
procedures addressing these items in the 1990-91 revision of the plan.
Additionally, appropriate guages can be installed during the planned
drydock and overhaul of 1991.

~:

WestGold requested that the frequency of monitoring the sewage
plant discharge (I 006) be reduced in light of the onboard septic
facilities' regulation by and compliance with Coast Guard specification
for such equipment.

Response: EPA agrees that State water quality standards can be
protected with monthly monitoring of the flow, total suspended solids
and biochemical oxygen demand of the sewage plant discharge. The permit
has therefore been revised at Part J.F.l to provide for less frequent
monitoring of the effluent. In addition, we believe that the proper
maintenance and testing of the onboard sewage treatment plant is
appropriate for inclusion in the BMP plan and look forward to specific
operational procedures addressing these items in the 1990-91 revision of
the plan.

WestGold requested that the measurement of metals
concentrations in the effluent and water column be conducted using total
dissolved methodologies only, and that the requirement for the
measurement of total recoverable metals be eliminated at Parts I.C.1 and
I.D.1 of the permit. The company cited the comparative results of the
1990 monitoring of both total recoverable and total dissolved metals as
evidence that the former, more conservative parameter reflects the
metals content of the suspended solids rather than water quality.

~:

0

11.

~:

Response: EPA believes that the limited amount of data generated during
the 1990 operating season is a significant start on establishing the
relationship between total recoverable and total dissolved metals
concentations associated with the offshore dredge mining operation.
Region 10 will utilize Part II.G.2 to reduce the level of monitoring in
future years if the monitoring data generated firmly establishes that
total dissolved concentrations are sufficient to assessing water quality.
9.
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12.

~:

WestGold requested that the permit specify the State water
quality standards and federal water quality criteria which are to be
met at the boundary of appropriate mixing zones of initial dilution.
Response: EPA has revised the permit at Part I.G.2 by listing the
parameters referred to within this section.

13.

~:

WestGold and numerous public commentors requested that the
size of the State mixing zone for turbidity b& extended to 1,400 meters
in each of the longshore, downcurrent directions within Part I.G.2.b of
the permit. The company cited its 1990 DIFCD analyses as demonstrating
that lOGS compliance with State water quality standards for turbidity
requires a mixing zone of this size.
Trustees of Alaska have countered any such increase by requesting
that the mixing zone be maintained at 500 m, observing that:
•The enlargement ••• of the mixing zone to ensure 10~ compliance
with (the State water quality standards for) turbidity ••• greatly
distorts the purpose and limited role of mixing zones and is
totally inconsistent with Congress' intent in adopting the water
quality standards provisions of the Clean Water Act. Simply put,
if mixing zones were calculated as the distance necessary to
ensure that water quality standards are being met through a given
pollution control technology, there would never be any need for
water quality standards. Rather than being established in a
manner that will render the water quality standards meaningless,
mixing zones should be determined by environmental factors, not
solely by the technological capability of the discharger.•
Response: EPA reminds WestGold and interested members of the public
that the purpose of a mixing zone is to provide a limited area of
environmental impact within which the discharger is permitted to utilize
the dilution within the receiving water in order to comply with the
State water quality standards. Under the existing permit a mixing zone
of 500 m radius and 0.3 sq. mi. was established. In lieu of any
restrictions on its offshore dredge mi·ning operation, WestGold has
requested a 1,400 mmixing zone covering 2.38 sq. mi. in order to comply
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EPA concurs that the BlH!'s discharges do not significantly
affect T, s or DO within the water column at distances of 100 m or more;
measurements of these parameters at the edge of the mixing zones appear
to be within the range of natural variability within the receiving
water. In light of the additional expense of collecting this
information, the permit is revised at Part II.D.4 and 5 to eliminate
the monitoring of temperature, salinity and dissolved oxygen.

8iiR2n1i:

with State water quality standards. This constitutes an eightfold
increase in the zones of environmental impacts which would occur with
each of the 4-8 dredge tracts occupied annually.
EPA finds that the precise effects of the turbid discharge, in
terms of sediment deposition and sealife mortality, is uncertain. In
light of the record of BlHA operations and impacts to date, the results
of 1990 OIFCO modeling and the size of mixing zones for turdity provided
in other Alaskan permits, we find that the mixing zone can be extended
to a radius of 1,000 m pending the results of further study. These
studies will include (1) the modeling of the deposition of sediment
around dredge tracts, (2) the biological monitoring of changes in
benthic communities within the impacted mixing zones, and (3) a
literature review of the environmental impacts associated with turbidity
and suspended solids. The permit has therefore been revised at
Part 1.6.2/b to provide for a 1,000 m mixing zone for turbidity and
suspended sediments.
14.

Trustees for Alaska have contended that the State water
quality standards do not allow any mixing zone for heavy metals and have
requested that none be provided within the permit. The Trustees state
that •1s AAC 70.032(a)(1) provides that mixing zones are not allowed,
for purposes of applying State water quality standards, if 'there is a
significant potential for adverse environmental or health effects due to
discharge of a substance that bioaccumulates in food chains,
concentrates in sediments, or is a persistent carcinogenic, mutagenic,
or teratogenic ••• (substance).'•

WestGold requested that required monitoring of temperature,
salinity and dissolved oxygen be eliminated from the permit at
Part II.0.4. The company cited data sets of 141, 69 and 33 samples for
T, Sand DO respectively which established that the BIMA~s discharges
have not affected these water quality parameters significantly.

~:

~:

WestGold requested that measurements of current direction and
speed be required for durations of no more than six minutes at the
surface and six minutes at the bottom due to the operating constraints
of their current meter. The company requested that the permit. be
revised at Part 11.0.6 from ten to six minutes.

Response: EPA staff participated in field monitoring of the discharge
during the 1990 operating season and concur that it is not necessary to
collect ten minutes of data at each monitoring depth in order to
accurately estimate current direction and speed. The permit is
therefore revised at Part 11.0.6 to provide for monitoring of at least
five minutes at each depth, thereby allowing for an operational margin
of error within the design of the equipment.

~:

Response: EPA has required a substantial number of significant
monitoring requirements on effluents, water quality, sediment chemistry,
and biological indicators. This monitoring has been conducted under the
existing permit and will be continued under the reissued permit. Study
results obtained to date have not demonstrated that there is a
significant potentional for adverse environmental or human health
effects due to the discharge of heavy metals in association with the
large volumes of dredged sediments discharged. It is noteworthy that
the BIHa does not add any chemicals to the waste stream; rather, the
effluents consist of sorted natural sediments. The definition of a
mixing zone of 100 m for arsenic, copper, lead, mercury and nickel
serves as a precautionary basis for the establishment of effluent
limitations to reinforce the focus on metal concentrations of interest
within the monitoring programs. We conclude that no change is necessary
to protect the environmental quality of the receiving water or to ensure
State water quality ·standards.
15.

16.

17.

~:

WestGold requested the option to utilize an appropriate model
of its choosing (rather than the DIFCD model) to assess sediment
accumulation as per Part II.E.3, noting the high costs of analyses using
OIFCD.
Response: EPA concurs that other models may provide reliable
assessments of sediment deposition at lower costs to the company and
therefore revises the permtt at Part II.E.2 to allow the Permittee to
select an appropriate model for these analyses. The Permittee is
directed to confer with EPA, ADEC and ADFG in selecting the sediment
deposition model and defining parameters appropriate to its analyses.
EPA notes further that WestGold undertook and completed the turbidity
modeling required within the draft permit as Part II.E.2 and that this
requirement has consequently been withdrawn from the final permit.

18.

~:

WestGold requested that the requirement for a literature
review of the environmental impacts of turbidity and suspended solids on
marine life be eliminated from the permit at Part.II.F.1. The company
contended that a literature review pertaining to a general parameter
like turbidity is the responsibility of the regulatory agencies.
·
Response: EPA agrees that a literature review of the environmental
impacts of turbidity and suspended solids is indeed applicable to a
number of permitted discharges within the Pacific Northwest and will
seek the resources to complete the review at government expense. The
permit has therefore been revised at Part II.F.l to elimin~~~ the
· · ·
requirement for a literature review.
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19.

WestGold requested that Part II.F.4 provide for the
possibility that the prey species specified for collection and analysis
within the permit may not be available. and that the permit language
require •at least three prey species. preferably Arenicola,
Echinarachinus and Trayisia if available.•

~:

EPA acknowledges that the bioaccumulation study should
provide for the possibility that the certain species may not be
available. In consultation between ADEC, ADFG and WestGold, a decision
to defer the design of the bioaccumulation study was made and specific
stipulations were developed within the State's 401 certification.

(6)

The permit has been revtsed at Parts II.A and D such that the
water quality monitoring is conducted 4 times per month in the
first and second years of operation under the reissued permit;

(7)

The permit has been revtsed at Parts JJ.A and D such that the
water quality monitoring shall be conducted at 1 m below the
surface, at mid-depth and at 2 m above the seafloor;

(8)

The permit has been revised at Part 11. such that the detection
limit for mercury shall be 0.025 ug./1; and

(9)

The permit has been revised at Parts JJ.A and F such that the
recolonization study of the shallow water control and mined
stations, C2, C3, S2, S3, R6 and R7, shall be conducted annually
and comparable biological monitoring of the deep water mined
station, 08, be conducted during the first and fourth years of
operation of the reissued permit.

~:

20.

WestGold has requested the addition of language within the
permit to provide for the reduction of effluent monitoring upon the
acquisition of data which demonstrates the absence of unreasonable
degradation and compliance with State water quality standards.

~:

EPA finds that it is useful and appropriate to provide for
the need to either reduce or expand the level of effluent monitoring
contingent upon the results of such monitoring and has therefore
revised the permit at Part I.G.6 and 7 to provide for such changes.

~:

21.

Changes attendant to 401 certification by the State of Alaska:
(1)

The permit has been revised at Parts I.A-D such that the
sampling frequency for effluent monitoring of settleable solids,
suspended solids and heavy metals is at least 4 times per month;

(2)

The permit has been revised at Part I.G such that there shall be
no discharge within one mile plus 1,000 m of the mouth of any
anadromous stream or within 1,500 m of the seaward tip of the Nome
causeway during the period June 1 through July 15;

(3)

The permit has been revised at Part I.G such that •all dredge
water intake structure(s) shall be screened and the water intake
velocities across the screened surface(s) shall not exceed
0.5 feet per second;

(4)

The permit ha$ been revised at Part I.G such that •the Permittee
shall maintain a record of the number and species of pelagic fish
entrained in the dredge water intake structure(s) and the location
of the dredge at the time of entrainment. A record of entrained
marine life shall be submitted to the EPA, ADEC and ADFG in the
annual report;•

(5)

The permit has been revised at Parts II.A and C such that a
bathymetric survey of the shallow water mined stations, R6 and R7,
shall be conducted annually and a bathymetric and side-scan survey
of the deep water mined station, 08, be conducted during the first
and fourth years of operation under the reissued permit;

(10) The permit has been revised at Parts JI.A and F such that the
Permittee shall conduct a study to assess the bioaccumulation of
trace metals (As, Cu, Pb, Hg and Ni) in appropriate
representatives species of the Norton Sound ecosystem.

INDEX

Aircraft
See Transportation systems, air

Alaska National Interest Lands Conservation Act

Air quality III-10

Alaska Native Claims Settlement Act III-28

accidental emissions IV-B-2-3
Best Available Control Technology IV-B-1
effects
Alternative I
base case 11-13; IV-B-1-4
high case II -16; IV-G-1
Alternative II IV -C-1
Alternative III IV-D-1
Alternative IV IV-E-1
Alternative V IV-F-1
cumulative effects IV-B-3-4, D-1, E-1, F1

unavoidable adverse effects IV-H-1
National Ambient Air Quality Standards III-

lO

Prevention of Significant Deterioration
Program III-10;IV-B-1
standards IV-B-1-2
Alaska Coastal Management Act 111-40, 41
Alaska Coastal Management Program II-28-29;

lll-40; IV-B-106-111
air, land and water quality III-41; IV-B-108

coastal development Ill-41; IV-B-108
community growth IV-B-110-11
habitats 111-41; IV-B-107-108
mining and mineral processing 111-41; IV-B108-109
subsistence III-41; IV-B-109-110
Alaska Coastal Policy Council 111-41

111-39,40

Alaska Regional Studies Program Appendix D
Algae
See Marine plants and invertebrates
Alternatives to the proposal
Alternative II 11-19; IV-C-1-3
Alternative III II-19; IV-D-1-5
Alternative IV 11-19-20; IV-E-1-6
Alternative V 11-20-21; IV-F-1-6
effects (See specific alternative)
Amphipod, ampeliscid
See Marine plants and invertebrates
Anvil Creek 111-35, 39
Archaeological resources II-25-26; 111-37-38
effects IV-J-1
Alternative I
base case II-15; IV-B-103-104
high case 11-18-19; IV-G-8
Alternative II IV-C-2
Alternative ill IV-D-4
Alternative IV IV-E-5
Alternative V IV-F-5
cumulative effects IV-B-103-104, D-4, E5, F-5
unavoidable adverse effects IV-H-2
Arsenic 111-13, 14; IV-B-12-14, 30-31,40, 5051, 63

Alaska Department of Environmental

Conservation 1-3; 111-41; VI-2

Arthropods

See Marine plants and invertebrates
Alaska Department ofFish and Game 1-3; V115; VI-2

Auklet, parakeet 111-22

Alaska Department of Natural Resources 1-3; VI2

Bathymetry 111-1

Alaska Division of Parks 111-38

Bear, polar
See Marine mammals, nonendangered

Alaska Eskimo Walrus Commission 1-3; 11-28;
VI-2

Belukha whale Ill-23, 24; IV-B-60-74

Alaska Gold Company 111-29

Benthic communities
See Marine plants and invertebrates

Alaska Maritime National Wildlife Refuge lll22, 40; IV-A-5, B-106
Comprehensive Conservation Plan III-40;
IV-B-106

Bering
Sea 11-1; 111-1, 7; IV-A-6
Strait III-7
Bering Land Bridge National Preserve III-38

Bering Straits Coastal Management Program I3; 11-28; VI-2

Bluff I-8, 11; III-39-40; IV-B-49, 95
Alaska Maritime National Wildlife Refuge
III-22, 40; IV-A-5, B-106
Cliffs m-22

Bering Straits Coastal Resource Service Area
(Board) 11-29; III-41, 42

Brant, Pacific III-23; IV-B-49
Bering Straits Native Corporation 11-28; IV -A-4,
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Brevig Lagoon ill-23

Best Available Control Technology IV-B-1, G-1

Cadmium III-13; IV-B-17, 53,65

Big Hurrah Mine IV -A-5

Cape Darby III-7, 22, 40

Bima I-2; 11-5; IV-A-3; V-7, 20

Cape Nome I-11; 11-20; III-4, 17,22

Biological resources
concerns m-15-26
effects IV-J-1
Alternative I
basecase IV-B-23-84
high case IV-G-2-4
Alternative II IV-C-1-2
Alternative Til IV-D-1-3
Alternative IV IV-E-1-4
Alternative V IV -F-2-3

Cape Prince of Wales III-4, 13,26
Cape Rodney III-4, 18
Capello III-21-22; IV-B-38, E-2
Causeway I-11
Ceftaliulriit (Yukon-Kuskokwim Coastal
Resource Service Area) II-29; ID-41, 42-43;
IV-B-105

Biomass III-17
Chromium III-13, 14; IV-B-14-15, 53-54
Birds, marine and coastal ill-22-23
abundance/distribution
seabird ll-26-27; Ill-22-23
shorebird/waterfowl 11-26-27; III-22-23;
V-14
effects
Alternative I
base case II-13-14; IV-B-49-60
high case 11-17; IV-G-3
Alternative II IV-C-1
Alternative III IV -D-2
Alternative IV IV -E-2-3
Alternative V IV-F-2-3
cumulative effects IV-B-55-60, D-2, E-3,
F-3
migratory species IV-B-58-60, D-2, E3, F-3
dredging IV-B-50
fuel spill IV-B-54
noise and disturbance IV-B-49-50
offshore mining IV -B-55-56
oil and gas activities IV-B-56
onshore and coastal development IV-B-5657
tailings deposition IV-B-50
trace metals IV-B-50-54
unavoidable adverse effects IV-H-1
ofprey III-23
subsistence use III-34; IV-B-95-96, 97-98
See individual species
2

Circulation
Bering Sea III -7
Norton Sound III -7-8
Clam III-23; IV-B-63
Clean Air Act 11-21; III-10; IV-B-1
Climate
See Meteorology
Coastal habitats III-41
effects IV-B-107-108
Coastal management progmms 11-28-29; Ill-4043
effects
Alternative I
base case II-15; IV-B-105-111
high case 11-19; IV-G-8
Alternative II IV-C-2-3
Alternative Ill IV-D-4
Alternative IV IV-E-5-6
Alternative V IV-F-5-6
cumulative effects IV-B-111, D-4, E-6, F6
standards IV-B-105-111
unavoidable adverse effects IV -H-2
Coastal Management districts III-41-43

Coastal management programs (continued)
Coastal Management policies III-41-42
See Land use
Coastal morphology Il1-7-8
Coastal Zone Management Act 11-28; ill-40; IVB-106
Cod, saffron ("tom'') ill-19-20
Commercial fiSheries III-29-30
effects
Alternative I
base case 11-14-15; IV-B-86-90
high case 11-18; IV-G-5-7
Alternative II IV-C-2
Alternative III IV-D-3
Alternative IV IV-E-4
Alternative V IV-F-4
cumulative effects IV-B-89-90, D-3, E-4,
F-4
migratory species IV -B-90, D-3, E-4,
F-4
fuel spill IV -B-88
habitat alteration IV-B-86-87
harbor dredging IV-B-89
offshore mining IV-B-89
oil and gas activities IV-B-89-90
onshore mining IV-B-89
trace metals IV-B-87-88
unavoidable adverse effects IV-H-1-2
See Subsistence-harvest patterns
Community infrastructure III-35-37; IV-B-98102

Cumulative effects V-14
air quality IV-B-3-4, D-1, E-1, F-1
archaeological resources IV-B-103-104, D-4,
E-5, F-5
background IV-A-1
biological resources
endangered and threatened species IV-B77-78, 82-84, D-3, E-3, F-3
fishes IV-B-45-48, D-2, E-2, F-3
marine and coastal birds IV-B-55-60, D-2,
E-3, F-3
marine plants and invertebrates IV-B-3637, D-2, E-2, F-2
nonendangered marine mammals IV-B-6974, D-2, E-3, F-3
constraints and technology IV-A-6
dredging and disposal activities IV-A-5
economy
commercial fisheries IV-B-89-90, D-3, E4, F-4
Nome IV-B-86
human health IV-B-117-118, D-5, E-6, F-6
land use/coastal management IV-B-111, D-4,
E-6, F-6
projects included IV -A-2-5
previous sales IV-A-5
recreation/tourism IV-B-105, D-4, E-5, F-5
social systems
Nome
sociocultural systems IV-B-102, D-4, E5, F-5
subsistence-harvest patterns IV-B-97-98,
D-3, E-4, F-4
water quality IV-B-22-23, D-1, E-1, F-1
Delay the Sale (Alternative III) 1-11; 11-19
effects IV-D-1-5

Consultation/Coordination VI-1-3
Endangered Species Act (Section 7) I-4; 1121; III-24; IV-B-74

Dredges
types

bucket ladder 1-2; II-10-12; IV-A-3-4
clam shells II-10-11
cutterhead suction 11-10-12
draglines 11-10-11
shovels II-11

Continental shelf ill-1
Copepods 111-21

Copper 111-13, 14; IV-B-17-19, 34, 43, 53,65
Dredging IV-A-5, B-4-21, 22-23,24-35,36-37,
37-44, 45-48, 50-54, 55-56, 56-58, 63-66,
69-70,70-71,75-76,77-78,78-81,82-83
alternative technologies 11-11-13
tailings disposal 11-6-8;
IV-B-50

Cormorant, pelagic III-22; IV-B-49
Council III-3840
Council on Environmental Quality I-4
Crab
See Red king crab; Tanner crab

Donlin ill-23; IV-B-49
Earthquakes III-6; IV-A-6

Crane, sandhill ill-23
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Eastern Deferral (Alternative IV) 1-11; ll-19; V20
activities ll-19-20
summary of effects ll-20
ECOMAR Marine Consulting lll-11; IV-B-4, 5,

7
Economy
levels of income and costs of living lll-29
See Nome, economy

.habitat alteration IV-B-75, 78
noise and disturbance IV-B-76-77, 81
trace metals IV-B-75-76, 78-81
turbidity IV-B-75, 78
unavoidable adverse effects IV-H-1
species
arctic peregrine falcon ll-38-39; Ill-26;
IV-B-78-83
gray whale ID-25-26; IV-B-75-78, 83-84
See also Falcon, arctic peregrine; Gmy whale
Environmental Protection Agency
See United States Environmental Protection
Agency

Education Ill-28
See Nome, education
Effects of
dredging IV-B-B-4-21, 22-23,24-35,36-37,
37-44, 45-48, 50-54, 55-56, 56-58, 63-66,
69-70, 70-71, 75-76, 77-78,78-81, 82-83
fuel spill IV-B-21-22, 35-36,44-45,54,6667
increased population IV-B-92
noise and disturbance IV -B-35, 44, 49-50,
61-62, 76-77, 81; V-36
seismic explomtion IV-B-35, 44, 61-62, 76-

77

Epifauna ID-18
Eskimo Ill-35-37
cultural values ll-28; ID-35-36; IV-B-98-102
See Sociocultural systems; Subsistenceharvest patterns; individual villages
Eskimo Walrus Commission
See Alaska Eskimo Walrus Commission
Euphausiids ID-21

ttace metals IV-B-7-20, 30-35,39-44,50-54,
63-66,75-76, 78-81
See Alternatives; Cumulative effects

Explomtion
See Industry, exploration
Falcon, arctic peregrine ll-38-39; ill-22, 23, 26;
IV-B-78-83, 83-84
effects
cumulative effects IV-B-82-84
fuel spill IV-B-81
habitat alteration IV-B-78
noise and disturbance IV-B-81
trace metals IV-B-78-81
turbidity IV-B-78

Eider Ill-34
Elhn lli-31;IV-B-104
Employment III-27-29; IV -B-84-85
See Nome, employment
Endangered Species Act 1-4; ll-21; ID-24; IV-B74

Faults ID-6

Endangered species consultation
See Consultation/Coordination

Fedeml Register 1-3
Endangered and threatened species
m-24-26
effects
Alternative I
base case ll-14; IV-B-74-84
high case 11-18; IV-G-4
Alternative II IV-C-2
Alternative ill IV-D-2-3
Alternative IV IV-E-3-4
Alternative V IV-F-3
cumulative effects IV-B-77-78, 82-84, D3, E-3, F-3
migmtory species IV-B-83-84, D-3, E4, F-3
fuel spill IV-B-77, 81
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Fish River lll-23, 35
Fishes TII-19-22
demersal ill-19-20
effects
Alternative I
base case ll-13; IV-B-37-48
high case ll-17; IV-G-2-3
Alternative ll IV-C-1
Alternative ill IV-D-1-2
Alternative IV IV-E-2
Alternative V IV-F-2
cumulative effects IV-B-45-48, D-2, E-2,
F-2

Fishes (continued)
migratory species IV-B-47-48, D-2, E2, F-2
fiShery IV-B-48
entrainment IV-B-39
fuel spill IV -B-44-45
habitat altemtion IV-B-37-39
noise and disturbance IV-B-44
offshore mining IV-B-37-39, 45-46
oil and gas activities IV -46
onshore mining IV-B-46
pelagic m-20-21
subsistence resource III-32-33; IV-B-9294
trace metals IV-B-39-44
turbidity IV-B-39
unavoidable adverse effects IV-H-1
See Salmon; individual species

fuel spill IV-B-77
habitat altemtion IV-B-75
noise and disturbance IV -B-76-77
trace metals IV-B-75-76
turbidity IV-B-75
Guillemot, pigeon III -22
Gull, glaucous ill-22; IV -B-49
Gyrfalcon ill-23
Habitat
See Coastal habitats
Habitat alteration IV -B-24-29, 37-39, 75-78, 8687,91
Hawk, marsh and rough-legged ill-23

~adcrsh

m-19-20
Hazards IV-A-6

~ounder

starry m-19-20

Helicopters
See Effects of noise and disturbance

Fuel spill
See Effects of fuel spill

Herring, Pacific
See Pacific Herring

Gastropod
See Neptunea

Historic/prehistoric resources
See Archaeological resources

Geology
See Marine geology

Human health 111-43-45; V-11
arsenic levels Ill-45
assumptions IV-B-112
effects IV-J-1
Alternative I
base case ll-15-16; IV-B-112-118
high case II-19; IV -G-8
Alternative II IV-C-3
Alternative Til IV -D-4-5
Alternative IV IV-E-6
Alternative V IV-F-6
cumulative effects IV-B-117-118, D-5, E6, F-6
infants and children lll-44-45; IV-B-114
mercury IV-B-112-114
backgroundleve~ ill-44;IV-B-115
childbearing women 111-44-45; V-85,
86
Nome III-43-45; IV-B-114-117
offshore dredging IV-B-116
other areas Ill-43-44
poisoning IV-B-114
prenatal IV-B-113-114
unavoidable adverse effects IV-H-2

Geophysical hazards
See Hazards
Gold
dredging IV-A-1
marine placer deposits II-1
production estimates Il-l, 2
particle distribution 111-3-4
recovery systems 11-4-6
tailings disposal II-6-8
Gold Rush ill-26-27, 35,39
Golovin I-3; III-31, 39-40; IVB-104; VI-2
Golovnin Bay III-17, 19, 22,23
Goose, Taverner's ~ada lll-23; IV-B-49
Grantley Harbor III-20, 22, 33
Gmy whale III-25-26
effects IV-B-75-78
cumulative effects IV -B-83-84

Hunting
See Subsistence-harvest patterns
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See Coastal management; Alaska Maritime
National Wildlife Refuge

Ice

See Sea ice

Lead ID-13, 14; IV-B-15-16, 33-34,42-43,53,
64-65

Iditarod National Historic Trai]JRace III-39
Imuruk Basin III-21, 23
Industry activity
development II-2-5; IV-A-2-5
dredging II-4-6; IV-B-4-21, 22-23, 24-35, 3637, 37-44, 45-48, 50-54, 55-56, 56-58,
63-66,69-70, 70-71, 75-76, 77-78, 78-81,
82-83
exploration II-4-10; IV-A-2-5
production II-4-10; IV-A-2-5
technology IV-A-6
lnfauna III-18-19
Infonnation to Lessees II-26-29
Invertebrates
See Marine plants and invertebrates
IITeversible{uretrievable commitment of resources
IV-J-1

Leasing program
area identification (Sale 100) I-1, 4; Il-l
EIS 1-3-4, 7; VI-1-2
hearings I-8; V-1-2, 96-117
history 1-8
legal mandates I-8-9
notices of sale 1-7
operations 1-7
previous sales IV-A-5
process I-2-7
regulatory enforcement 1-8-9; II-21-22
resource reports I-2
schedule I-6-7; ll-3; IV-A-1
scoping I-4, 9, 10
See Sale 57; Scoping; Secretarial Issue
Document
Local hire
See Nome, employment
Long-term productivity IV-I-1

Joint Federal/State Technical Coordination Team
I-2-3

Lost River Mine IV-A-4, B-105
Lower-trophic-level organisms
See Marine plants and invertebrates

Kawerak, Inc. 11-28; VI-2
Kigluaik Mountains ID-39-40

Marine/coastal birds
See Birds, marine and coastal;
individual species

King Island 11-28; m-26, 31-32,34
King Islanders III-34, 57

Marine geology ID-1-6
Kittiwake, black-legged ID-22; IV-B-49
Marine Mammal Commission V-22-42
Koyuk 111-23, 31
River m-21

Marine Mammal Protection Act 11-21; lli-23,
32; V-115

Land use III-40-43
effects
Alternative!
base case II-15; IV-B-105-111
high case 11-19; IV-G-8
Alternative II IV-C-2-3
Alternative III IV -D-4
Alternative IV IV-E-5-6
Alternative V IV-F-5-6
cumulative effects IV-B-111, D-4,E-6, F6
unavoidable adverse effects IV-H-2
Federal ID-40
plans III-40; IV-B-106
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Marine mammals, nonendangered II-26-27; m23-24, 33-34
effects
Alternative I
base case II-14; IV-B-60-74
high case II-17-18; IV-G-3-4
noise and disturbance IV-B-61-62
Alternative II IV-C-2
Alternative ill IV-D-2
Alternative IV IV-E-3
Alternative V IV-F-~
commercial fishing I v- B-72-73
cumulative effects 1\'- B-69-74, D-2, E-3,
F-3

Marine mammals, nonendangered (continued)
migratory species IV-B-71, 73-74, D2, E-3, F-3
dredging IV-B-63
fuel spill IV -B-66-67
noise and disturbance IV-B-61-62
offshore mining IV-B-69-70
oil and gas activities IV-B-70, 72
onshore/coastal development IV -B-70-71
tailings deposition IV-B-63
trace metals IV-B-63-66
unavoidable adverse effects IV-H-1
species
bears
brown III-34
polar III-34
porpoise, harbor III-23
seals III-33-34; V-35
bearded III-24, 33-34; IV-B-73-74
ribbon III-23
ringed III-24, 33-34; IV-B-73-74
spotted III-24, 33-34; IV-B-73-74
walrus, Pacific 111-23-24, 34; IV-B-73-74;
V-35
whales
belukha III-24; IV-B-73-74
killer ill-23
minke III-23
See individual species
Marine plants and invertebrates
m-15-19
amphipod, ampeliscid 111-21,25
arthropods III-17-18
benthic communities ill-16-19; IV-B-23-37
effects
Alternative I
base case II-13; IV-B-23-37
high case 11-17; IV-G-2
Alternative II IV-C-1
Alternative III IV-D-1
Alternative IV IV-E-2
Alternative V IV -F-2
cumulative effects IV-B-36-37, D-1, E-2,
F-2
entrainment IV-B-29-30
fuel spill IV-B-35-36
habitat alteration IV-B-24-29
noise and disturbance IV-B-35
offshore mining IV-B-24-29, 36-37
oil and gas activities IV-B-37
onshore mining IV-B-37
trace metals IV-B-30-356
turbidity IV-B-29
unavoidable adverse effects IV-H-1
invertebrates m-16-19
pelagic communities Ill-15-16
phytoplankton III-15-16; IV-B-23-37
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subsistence III-33
zooplankton III-16; IV-B-23-37
See also Red king crab
Mercury II-24-25; III-13, 14; IV-A-4, B-9-12,
31-33. 40-42, 51-53, 64, 65-66, 75-76, 7980,88
Merlin III-23
Meteorology III-7
climate III -6-7
fog III-7
temperature III-7
winds 111-6
Methylmercury IV-B-112-118; V-48
Minerals Mangagement Service I-3; II-23, 28;
VI-2

Minimatadisease IV-B-113
Mining IV-A-3-7, -B-4-21, 22-23,24-35,36-37,
37-44,45-48, 50-54, 55-56, 56-58, 63-66,
69-70,70-71, 75-76, 77-78,78-81, 82-83; V38-39, 42
lode deposits II-1-2
onshore processing IV-B-49,
61-62
placer deposits (See Placer deposits)
reclamation I-1 0; II-6
Mitigating measures I-10-12; ll-21-29
Information to Lessees ll-26-29
No. 1 Information on Bird and Marine
Mammal Protection II-26-27
purpose II-27
No. 2 Information on Arctic Peregrine
Falcons 11-27-28
purpose II -28
No. 3 Information on Subsistence
Activities II-28
purpose II-28
No. 4 Information on Coastal Zone
Management II-28-29
purpose II -29
No. 5 Information on Postlease Norton
Sound Review II-29
purpose II -29
Stipulations 11-23-26
No. 1 Environmental Survey and
Monitoring Program and Operations
Management II-23-24; V-88
purpose II-23-24
No. 2 Prohibition of the Use of Mercury
or Other Toxic Substances in Processing
II-24

Mitigating measures (continued)
purpose ll-24
No.3 Baseline and Monitoring Studies
on Mercury Levels in Humans 11-25
purpose ll-25
No. 4 Protection of Archaeological
Resources 11-25-26
purpose n-26

effects
Alternative!
base case 11-14-16; IV-B-84-86, 86-90,
104-105, 107-118
high case ll-18-19; IV-G-4-5
Alternative II IV -C-2-3
Alternative lll IV-D-3-5
Alternative IV IV-E-4-6
Alternative V IV-F-3-6
cumulative effects IV-B-86, D-3, E-4-6,
F-3-6
fuel spill IV-B-88, 89-90
sttess IV-B-100-101
unavoidable adverse effects IV-H-1-2
employment Ill-27-29; IV-B-84-85
Eskimos ill-35-37
future scenario IV-B-101
history m-26-27
income ID-29; IV -B-84-85
inflation ID-29; IV-B-85
mining m-29
population lli-35; IV-B-85; V-21

Mollusks III-17; IV-B-33; V-115
Moose lll-34-35; IV-B-96
Moses Point III-23, 24
Murre IV-B-49
common ID-22; IV -B-49
thick-billed ID-22; IV-B-49
National Environmental Policy Act I-5; 11-21
National Historic Preservation Act 11-21

resowres
National Marine Fisheries Service I-4; 11-26; ill24; IV-B-74; VI-2
National Oceanic/Atmospheric Administration
III-15; V-3-9; VI-2
National Park Service III-38
National Pollutant Discharge Elimination
System 11-21

biologica1/archaeological 11-25-26,26-27,
27-28; III-15-26, 37-38; IVJ-1
recreation/tourism 11-15, 19; III-39-40;
IV-B-104
social organization ID-36-37; IV-B-99-100,
102
sociocultural system ill-35-37; IV-B-98-102
subsistence Ill-30-35; IV-B-9Q-98
ttansportation lli-35
See also Iditarod National Historic Trail/Race

Natural Resources Defense Council V-49-73

Nome River ID-4, 21; IV-B-94

Neptunea (whelk) III-17; IV-B-33

Norton
Basin 1-11; lli-1, 11,12-14, 14-15; IV-B-49
Bay ID-24
Sound 11-1; III-11-12, 13, 13-14; IV-A-5, B39, 50; V-92
See Sale 57

Nickel 111-13, 14; IV -B-19-20, 34-35, 43-44, 53,
65
No Sale (Alternative m 11-19
effects IV-C-1-3

Oceanography, physical ill-7-8
See also Bathymetry; Circulation; Storm
surges; Tides; Yukon River, discharge

Noise and disturbance
See Effects of noise and disturbance

Office of Ocean and Coastal Resource
Management ill-40-41

Nome VI-2
causeway I-ll
Census division ill-27-28
Coastal Management Program ll-28-29; Ill41-42; IV-B-110
commercial fiSheries m-29-30; IV-B-86-90
costs of living m-29
cultural values lli-35-36; IV-B-100, 102
economic developments Ill-27-29
economy Ill-26-29; IV-B-84-86
education m-28

Ore processing
See Placer deposits
Outer Continental Shelf Environmental
Assessment Program III-14
Outer Continental Shelf Lands Act I-1; IV -A-1,
B-105
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Alternative V IV-F-5
cumulative effects IV-B-105, D-4, E·S, F-

Owls, short-eared and snowy m-23

5

Pacific herring ill-21, 30
effects IV-B-90
cumulative effects
migratory species IV-B-48, 90

Kigluaik Mountains m-38-39

Pelagic communities
See Marine plants and invertebrates

Red king crab m-15, 19, 29-30; V-114
effects
base case II-13; IV-B-23-27, 27-29,30
high case II-17; IV-G-2
cumulative effects IV-B-36-37
harvest m-33

Phalarope, northern ID-23; IV-B-49

Regulations IV-A-1

Phytoplankton
See Marine plants and invertebrates

Resource estimates IV-A·1
base case Il-2
high case ll-2, 16

Pastol Bay ill-39, 42

Pintail duck ill-23; IV -B-49
Rocky Point m-9, 18,22
Plaice, Alaska m-19
Safety Sound 1-11; II-19; m-22, 23, 33, 40; IVB-49, 95

Placer deposits ll-4, 6; V-116
effects on bathymetry and sediment
characteristics 11-8-10; IV-B-4-7
mining 11-4-6
processing II-6
production II-4-10

St Michael m-31
Sale 57 IV-A-5; V·92

Porpoise, harbor ill-23
See Marine mammals, nonendangered
Port Clarence ill-4, 22, 23, 33
See Teller
Prevention of Significant Deterioration Program
See Air quality
Proposal (Norton Sound Lease Sale) II-1-19
benefits I-1
development VI-1-2
See Leasing program
Public Health Service V-10-11

Salmon
effects
Alternative I
base case IV·B-37-48
high case IV-G-2-3
cumulative effects
migratory species IV-B-47-48, 90
unavoidable adverse effects IV-H-1
commercial catch m-30
species
chinook m-20-21
chum m . .2()...21
coho m. .2Q...21
pink m-2Q...21
sockeye m-20-21
subsistence catch m-32-33; IV-B·92-94
See Fishes

Puffins, horned and tufted III-22; IV-B-49
Sandlance, Pacific W-22
Raven, common m-23
Sandpiper, semipalmated/westem
ill·23; IV-B-49

Recreation and tourism ID-38-40
areas near Golovin, Bluff, Solomon, White
Mountain, Council and Nome ill-39-40
effects
Alternative I
base case II-15; IV-B-104-105
high case II-19; IV-G-8
Alternative II IV-C-2
Alternative ill IV-D-4
Alternative IV IV-E-5

Scoping 1-4,9-10
issues 1·10-12
process 1-10-12
results 1-11-12
Sculpin, shorthorn m-19
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Sea ice ill-8-10; IV-A-6; V-39
breakup m-10
fast m-8-9
gouges m-9
pack m-9
pileups m-9
polynyas III-10
rideups m-9
ridges m-9
rubble fields m-9

Social systems m-26-45
Sociocultural systems III-35-37
cultural values m-35-36
effects
Alternative I
base case II-15; IV-B-98-102
high case II-18; IV-G-7-8
Alternative II IV-C-2
Alternative m IV-D-4
Alternative IV IV-E-5
Alternative V IV-F-5
cultural values IV-B-1()(), 102
cumulative effects IV-B-102, D-4, E-5, F5
industrial activities IV-B-98
Nome IV-B-99-102
population and employment IV-B-98-99
social organization ID-36-37; IV-B-99100, 102
sttess IV-B-100-101
unavoidable adverse effects IV-H-2

Sea urchin m-18
Seal m-33-34
bearded m-24
ribbon m-23
ringed m-24, 33-34
spotted III-24, 33-34
See Marine mammals, nonendangered
Sediments
current scouring III-6
craters m-6
disbibution m-1-6
gas-charged ID-6
geologic history ID-1-3
gravel m-3
marine m-1-3
mud ID-3
sand m-2

Sole, yellowfin m-19
Solomon m-30, 31; IV-B-104
Solomon River ill-4, 21; IV-A-3, 5
Square Rock m-22; IV-B-50

Seismology
exploration IV-B-35, 44,61-62,76-77
surveys II-4; IV-B-35, 44,61-62,76-77
See Effects of seismic exploration

State of Alaska 1-2-3; V-43-45
airquality m-10
participation 1-2-3
recommendations 1-11

Seward Peninsula II-1; ID-12; IV-A-5

Stebbins m-23, 31

Shaktoolik m-23, 31

Stipulations, potential II-23-26

Shipwrecks, historic II-25-26; W-37-38

Storm surges W-8; IV-A-6

Short-tenn effects IV-1-1

Sttess IV-B-100-101
See Nome, stress

Shrimp m-18
Site-specific effects IV-B-49-50, 63, 67
Sitnasauk Native Corporation I-3; II-28; IV-A-5;
VI-2
Sledge Island 1-11; ill-9, 22, 34, 40; IV-B-49,

95
Smelt, rainbow (too.thed) m-21-22
Snake River ill-13, 21; IV-A-S
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Subsistence-harvest patterns m-30-35; V-90
effects
Alternative I
base case II-15; IV-B-90-98
high case II-18; IV-G-7
Alternative II IV-C-2
Alternative m IV-D-3-4
Alternative IV IV-E-4
Alternative V IV-F-4
cumulative effects IV-B-97-98, D-3, E-4,
F-4
fish and shellfisb m-32-33; IV-B-92-94
fishezies m-32-33; IV-B-92-94

Subsistence-harvest patterns (continued)
fuel spill IV-B-93
habitat alteration IV-B-91
increased human population IV-B-92
moose IV-B-96
noise and disturbance IV-B-91-92
resources IV-B-92-96
seal and walms IV-B-94-95
trace metals IV-B-91
lliUlvoidable advmse effects IV-H-2
waterfowl IV-B-95-96
importance m-30-31
resources Dcr-32-35
way of life m-30-31

Tundm
effects on air quality IV-B-1-2

Turbidity ill-11-12; IV-B-4-7, 29
methods of decreasing IV-B-5-6; V-34
plumes m-3, 11
sediment silt content IV-B-6
S1andards and aiteria IV-B-5
Unalakleet m-31
Unavoidable adverse effects IV-H-1-2
United States Anny Corps of Engineers 1-3; IVA-4; V-90; VI-2

Supply boats/vessels 11-10
Support/supply systems II-10

United States Bureau of Mines 1-1; II-6; IV-A-6;
V-12-14

Swan

United States Coast Guard 1-3; 11-21; VI-2

nmdra Dcr-23

whistling IV-B-49

United States Deparunent of Commerce VI-2

Tailings disposal II-6-8

United States Deparunent of the Interior 1-3; VI2
Secretary 1-3; 11-21

Tanner crab 111-18
Taylor Lagoon ill-23

United States Environmental Protection Agency
1-3; II-23; ill-10, 12; IV-B-1, 9; V-16-21; VI2

Teller ill-38
Tides m-8

United States Fish and Wildlife Service 1-4; II26; m-24; IV-B-74; VI-2

Tin ill-14; IV-A-4
United States Geological Survey 1-2; VI-2
Topkok Head ill-22, 40
Vessel traffic
effects of noise and disturbance IV-B-35, 44,
49-50,61-62, 76-77, 81

Tourism industry
See Recreation and tourism
Toxic levels of methylmercury
See Methylmercury

Villages
See Eskimo; Subsistence-harvest patterns;
individual villages

Tmce metals ill-12-14; IV-B-7-20
concentrations 111-12-14
distribution m-5-6, 12-14
effects IV-B-7-20, 30-35,39-44,50-54,6366, 75-76, 78-81
hydrocarbons, in 111-14-15
sediments, in 111-12-13, 13-14
suspended sediments, in 111-13
water column, in 111-12, 13
See individual metals

Volatile organic compounds IV-B-2
Walrus, Pacific m-23-24, 34; IV-B-73-74
hunting/harvest effects IV-B-73
See Marine mammals, nonendangered
Waterlowl
See Birds, marine and coastal
Water quality 11-23-24; m-110-15
effects
Alternative I
base case II-13; IV-R-4-23
high case II-164; IV-G-1-2

Transportation systems
air ll-10; IV-B-49-50
marine 11-10; IV-B-61-62
11

Wa~ quality (continued)

Alternative II IV-C-1
Alternative m IV-D-1
Alternative IV IV-E-1
Alternative V IV-F-1
cumulative effects IV-B-22-23, D-1, E-1,
F-1
Federal criteria IV-B-4, 5, 9; V-37-38, 45
fuel spill IV-B-21-22
hydrocarbon concentrations m-14-15
monitoring IV-B-4
oxygen concenttations m-14; IV-B-20-21
Norton Basin ill-11
standards IV-B-5
suspended sediment load m-11-12
unavoidable adverse effects IV-H-1
See Turbidity; Trace metals
Waves IV-A-6
Weather
See Climate/meteorology

Western Deferral (Alternative V) 1-11; ll-20-21
activities ll-20
summary of effects ll-20-21; IV-F-1-6
Whales
feeding grounds 111-23, 24, 25-26; IV-B-63,
75-76
species
endangered
gray ll-26-27; ill-26; IV-B-75-78
nonendangered 11-26-27
belukha m-24; IV-B-73-74
killer m-23
minke m-23
See Endangered and threatened species; Marine
mammals, nonendangered
White Mountain ID-31, 39-40; IV-A-5, B-1()4
Wigeon, American ill-23; IV-B-49
· Winds ill-8; IV-A-6
Woolley Lagoon ill-23
Yukon-Kuskokwim Coastal Resource Service
~

See Ceftaliulriit
Yukon River ill-2, 16, 21,22
discharge m-8, 11
Zinc ID-13, 14; IV-B-16-17
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ZoopJankton m-16; IV-B-23-37
See Marine plants and invertebrates

2'dmal (eelgmss) m-21

As the Nation's principal conservation
agency, the Department of the Interior
has responsibility for most of our nationally owned public lands and natural
resources. This includes fostering the
wisest use of our land and water resources, protecting our fish and wildlife,
preserving the environmental and cultural values of our national parks and
historical places, and providing for the
enjoyment of life through outdoor recreation. The Department assesses our energy and mineral resources and works
to assure that their development is in the
best interest of all our people.·The Department also has a major responsibility
for American Indian reservation communities and for people who live in Island
Territories under U.S. Administration.

