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None of the 14 wells* drilled elsewhere on the Federal waters of Cook Inlet from 1977 to 1985
encountered significant quantities of oil or gas (BOEM, 2006, page 2 and fig. 4). The general
observation obtained by the exploration drilling was that the Jurassic-Cretaceous-age target reservoirs
offer scant porosity owing to extensive chemical cements that plugged pores prior to invasion by oil.
For this reason, the rocks generally offer little storage space for petroleum, and even in the case of
oil-bearing rocks, lack the ability to flow oil to a wellbore at any significant rate. Two exploration
wells encountered oil in Upper Cretaceous sandstones (age: 66-99 million years ago) and in flow tests
recovered oil at estimated rates of several barrels per day to 68 barrels per day.’

Location of Cook Inlet VLOS Well and Oll and Gas Flelds
T
EXPLANATION

Qil and Gas Fields
in Cook Inlet

Cook Inlet
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COOK INLET
PLANNING AR
(FEDERAL OC;

o . | Cook Inisd (Fedurel) Flanming Ama | |

" ]

Figure B-1. Location of Cook Inlet VLOS well at Cosmopolitan field. Figure includes commercial
oil and gas fields in northern Cook Inlet geological basin, outline of northern part of Cook Inlet

* Thirteen wells were drilled on leases over identified oil/gas prospects. Of the 13 explorations wells,
3 wells were sidetracks or re-drills, for a total of 10 actual prospects tested. The first well, drilled in
1977, was a “continental offshore stratigraphic test” or “COST” well drilled by an industry consortium
to obtain geological data.

% The Y-0097 “Raven” well recovered 28.5°API oil at perhaps several barrels per day (oil flowing
into lower part of test tubing that was then sampled by a wireline device) from Upper Cretaceous
sandstones at the top of the Kaguyak Formation. The Y-0086 “Guppy” well recovered 30.1°API oil at
an estimated rate of 68 barrels per day (15 barrels of black oil recovered in 5.3 hours of flow) from
Upper Cretaceous sandstones at the base of the Kaguyak Formation, shown in the stratigraphic
column in Figure B-2.

B-2 Results of Exploratory Drilling in Federal OCS Waters of Cook Inlet, 1977-1985
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(Federal) planning area, and ten exploration wells plus a stratigraphic data well (“COST” well) drilled
in the period from 1977-1985.
FEDERAL WATERS--COOK INLET BASIN STRATIGRAPHIC COLUMN
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Figure B-2. Stratigraphic column for Cook Inlet geologic basin. Adapted from BOEM, 2006,
Figure 5, p.15.

The Cook Inlet VLOS well was located to maximize key geological characteristics that drive high
flow rates—principally a thick reservoir in this case—and then modeled for potential discharge
volumes in a blowout event. Only an oil column is forecast to be penetrated by the VLOS well and no
gas- or water-saturated reservoirs participate in the flow and act to limit the oil discharge. The
improbability of a discharge event of the modeled magnitude is not considered in the analysis.

The hypothetical oil discharge is assumed to originate from an exploration well on the west flank of
the Cosmopolitan field that straddles Federal and State waters in the Cook Inlet, as shown in Figure
B-1. Seismic mapping indicates that most of the Cosmopolitan oil pool is located beneath State of

Very Large QOil Spill (VLOS) Estimate B-3
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Alaska waters. Seismic mapping also shows that at least part of the oil pool—specifically the
“Starichkof” conglomerate and sandstones in the upper part of the oil pool—may extend west into
Federal OCS waters. At the 1967 Pennzoil Starichkof State 1 discovery well, oil was tested from
sandstones and conglomerates in the interval 6,754-6,928 ft bkb. The oil-bearing sandstones are
informally termed the “Starichkof sands” and are illustrated in the log profile shown in Figure B-3. A
deeper reservoir unit—the Hemlock conglomerate—is water-bearing at the discovery well but is
elsewhere oil bearing. Oil-bearing Hemlock sandstones may extend west into Federal OCS waters as

well.
Starichkof State No. 1

(Pennzoil)
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Induction Electrical Log
kb=57.6 ft amsl
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Figure B-3. Spontaneous-Potential/Resistivity Log of Discovery Well
(Cosmopolitan Oil Field). Includes Key Stratigraphic Datum and Results of Flow Tests.

DST 1:
Muddy Witr

B-4 Results of Exploratory Drilling in Federal OCS Waters of Cook Inlet, 1977-1985
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Seismic mapping at Cosmopolitan field is frustrated by distortions of key reflections in the
Starichkof-Hemlock-West Foreland interval over the crest of the Cosmopolitan oil field. Thus, the
true extent(s) of the oil pool(s) at the Cosmopolitan field remain uncertain. For purposes of modeling
the potential oil discharge from a Cook Inlet VLOS well, it is assumed that oil-charged reservoirs
extend west into Federal OCS waters. The oil column exposed to the wellbore of the VLOS well is
assumed to involve the entirety of the Starichkof sandstone reservoir and about one-quarter of the
Hemlock conglomerate reservoir.

B-4. The Gemini Solutions AVALON/MERLIN Computer Model for
Worst-Case Discharge

The computer model used to forecast the flow of fluids out of the Cook Inlet VLOS well is a state-of-
the-art proprietary commercial program by Gemini Solutions, Inc. of Richmond, Texas (Gemini,
2015). The program is constructed as a desktop finite-difference simulator that divides the active flow
system into many small cells and then iterates through time-increments of flow with re-assessments
that successively modify the state® of each cell in the flow system. Cells may be defined in radial or
Cartesian coordinates and both types of models are typically tested and compared. Finite-difference
models use approximations to relevant differential equations to calculate changes (e.g., pressures,
fluid saturations, etc. in the case of fluid flow) within each cell. The incremental approach minimizes
approximation errors by confining individual calculations to small, individual cells and makes it
possible to quantify behavior across complex systems with internal discontinuities (e.g., flow from
reservoir to open wellbore to casing to production manifold to pipeline, etc.). The model is robust,
offering the capability to model fluid behavior through fundamental compositional data or through
measured physical properties that can be used to forecast (through empirical correlations among fluid
and rock properties) other properties.

The Gemini Solutions Inc model consists of two components, “AVALON” and “MERLIN”, that
respectively simulate: 1) flow up a system of tubular passages (or “tubular system”); and 2) inflow
(into the bottom of a well) from a pressurized porous reservoir. Each of these two capacities varies in
a regular manner with the wellbore pressure at the reservoir during flow. The correlative capacities of
these two components of the flow system determine the natural discharge rate that can be achieved
through the exit point at the top of the well. The maximum discharge capacity of the two-component
system is determined at the intersection of the “inflow” capacity of the formation to yield oil to the
wellbore and the “outflow” or take-away capacity of the tubular system that comprises the well
plumbing. Figure B-4 illustrates the graphic solution for the natural flow capacity obtained at the
intersection of the inflow and outflow performance relations for a particular reservoir and wellbore
tubular system. Figure B-4 also illustrates the effect of different wellbore or casing sizes on natural
flow rate (generally, larger pipe allows a higher flow rate).

In theory, the maximum possible discharge rate can be limited by either the aggregate outflow
capacity of the tubular system or by the reservoir inflow capacity at the base of the well. In the design
of development wells and take-away pipelines, these two components of the flow system, the tubular
system and the reservoir, are balanced to achieve the most efficient long-term recovery of
hydrocarbons from the reservoir. For a high-yield reservoir early in the production life of the well, the
discharge rate is usually limited by the choke effect of wellbore tubular systems that are insufficient
to accommodate the maximum potential inflow from the reservoir.

The capacity for flow up the open (uncased) wellbore and the casing is governed by the tubular
system properties (diameter, length, roughness, and frictional resistance), the driving formation
pressure, and the density characteristics and thermal effects of the multiphase oil-gas-water mix

® Properties such as pressure, oil viscosity, gas-oil ratio, oil saturation, relative permeability to oil,
etc.

Very Large QOil Spill (VLOS) Estimate B-5
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(ranging from gassy liquid(s) to wet gas) moving upward through the wellbore. Flowing pressure in
the wellbore at the reservoir face is likewise a function of the aggregate density of the multiphase
wellbore fluids, frictional and gravitational resistance to flow, ambient pressure (wellhead exterior),
and reservoir pressure.

Natural System Discharge Rate:
Inflow Capacity = Outflow Capacity

Reservoir Pressure (Pi)
/ Zero Discharge at Pwf=Pi

—_
2
S

Ingy W)
X N
S’? ( / ‘\O\N \

Pipe Diameter T2>T1

Wellbore Pressure (Pwf) at
Reservoir During Flow (psia)

. : v
et o e Rate 1 < Rate 2
Discharge Rate (bbls/day) >
Figure B-4. Inflow and outflow performances for volumetric discharge rates as a function of
wellbore pressure. Intersections of inflow and outflow curves determine the natural discharge rate of

a given reservoir-wellbore system. Large and small (diameter) wellbores are represented; in general,
larger wellbores permit higher discharge rates.

The inflow from the reservoir formation is chiefly governed by flowing bottom-hole pressure, pore
system size and connectivity, formation pressure, drive mechanism, fluid compositions, fluid
properties at reservoir conditions of pressure and temperature, and the length of the wellbore segment
passing through the reservoir formation. The geological model for inflow is discussed further below
in order to illustrate how key geological variables control discharge rate.

B-5. Darcy Radial Flow Equation and Sources of Basic Data for
Cook Inlet VLOS Model

The most important variables for the reservoir inflow component of the discharge model include the
aggregate thickness of flow units (h), initial (reservoir pore) pressure (Pi), flowing bottom-hole
pressure (Pwf), permeability-to-oil (k,) of the reservoir formation, and oil viscosity (uo). Inflow rates
are particularly sensitive to permeability, which at extremes can vary across 7 orders of magnitude
(0.01-10,000 mD) or greater, although more typically in the range between 10-1,000 mD. Oil
viscosity and oil formation volume factor can vary by several factors. Possible quantitative ranges for

B-6 Darcy Radial Flow Equation and Sources of Basic Data for Cook Inlet VLOS Model
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variables are listed in the key below the Darcy radial-flow equation (presented below) to convey a
sense of variance among the key variables and relative sensitivities to discharge rate.

At any particular instance, the flow of fluids out of a reservoir and into a well, or “inflow”, is grossly
governed by the Darcy radial flow equation, as summarized in its simplest form for an oil reservoir
below. The purpose of including the equation here is to illustrate the roles of the key variables in
determining oil flow rate, denoted in the convention of petroleum engineers as “qg,”. Note that in the
basic Darcy equation the discharge-limiting constraint imposed by the wellbore tubular system is
represented only by the assumed wellbore bottom-hole flowing pressure (Pwf). In practice, the latter
is supplied by the AVALON analysis of the system of tubulars from the reservoir to the surface. As
can be seen in the Darcy radial flow equation, a high value for Pwf acts to oppose inflow; when
Pwf=Pi, the inflow rate (q,) falls to zero, as shown in Figure B-4.

Darcy radial flow (steady-state) equation from Ahmed (2010, p. 435, equation 6-144)

Qo = *Kk,*h*(Pi-P
uo*Boi*((ln re/rw) + S)
where o= oil discharge rate, stock-tank barrels/day (stbbls/d);

k,=permeability to oil, millidarcys (mD), range 0.01- >10,000 mD;

h= thickness, ft, typically 10-200 ft;

Pi = initial reservoir pore pressure, psi, typically 1,500-20,000 psia;

Pwf = bottom-hole flowing pressure, psi, typically 300-8,000 psia;

Mo = oil viscosity, centipoise ( cP), typically 0.1 to 30.0 cP;

B,i = oil formation volume factor, reservoir bbls per stock-tank bbl, typically 1.0-3.0;
r. = drainage radius, ft, typically 1,000-30,000 ft;

ry = radius of well, ft, typically 0.35 to 0.73 ft;

S = skin factor, dimensionless, typically 0-500.

Many other variables of lesser importance that do not appear in the Darcy radial flow equation are

required for the AVALON/MERLIN reservoir inflow simulator. Table B-1 summarizes some of the

key reservoir and fluid properties and model parameters that formed the input data to the reservoir

inflow model. Table B-1 also lists the wellbore flowing pressure (Pwf) obtained from the AVALON
modeling of outflow capacity.

Table B-1. Summary of Selected Model Data for BOEM WCD Model for Lower Cook Inlet
VLOS Well.

Selected Model VLOS Well Data (two columns)

Exponent for Gas Relative Permeability Curve (ng, a

Initial Reservoir Pressure (p;, psia) 3,120 curve shape factor) 35

Flowing Bottom-Hole Pressure (pys, psia) - . S

Modeled by AVALON/MERLIN 1,594 | |Qil Gravity ("AP) 232
. or /o 138 |[|Initial Oil Formation VVolume Factor (Boi or FVF,

Reservoir Temperature, T, °F (°R) (598) ||reservoir volume/surface or stock-tank volume) 1.165

Reservoir Porosity (¢, fraction of rock volume) 017 Initial Gas-Oil Ratio (Rsi or GOR, standard cubic feet a1

gas per surface or stock-tank bbl oil)

Reservoir Horizontal Permeability (ky, mD) 20 ||Oil Bubble Point Pressure (Pb, psia) 2,257

Dead (Gas-Free) Oil Viscosity at Standard (Surface)

Reservoir Vertical Permeability (ky, mD) 2 |lconditions (nov, CP) 7.90
gue Stratigraphic Thickness (TST, or Darcy “h", 201 [|Oil Viscosity at Initial Reservoir Pressure (pno;, CP) 2.83
True Vertical Thickness Flow Units (TVT or A . .

simulation-model "h", ft) 210 [|Oil Viscosity at Bubble-Point Pressure (nog, CP) 2.66
For_matlon I°D|p (degrees departure from ~17° ||skin Factor (S) 0
horizontal, ©)

Drainage Radius (r., ft) 1,490 ||Reservoir Oil Density (por, g/cm°) 0.8158

Very Large QOil Spill (VLOS) Estimate B-7
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Selected Model VLOS Well Data (two columns)

Well Radius at Reservoir (ry, ft) 0.396 ||Static Pressure Gradient of Reservoir Oil (psi/ft) 0.3533
Initial Oil Saturation (Sei, fraction of porosity) 0.63 ||Specific Gas Gravity (SGG, Air=1.0) 0.66
Connate, Initial, or Irreducible Water Saturation 037 Formation or Rock Compressibility 372
(Swi, fraction of porosity) ' (Cf, microsips or v/v/psi*10°®) '
Residual Oil to Gas (Sorg, fraction of porosity) 0.30 ||Oil Compressibility (Co, microsips or v/v/psi*10°) 7.01
Eg:(')gﬁ;l) Oil to Water (Sorw, fraction of 0.40 ||Brine Compressibility (Cw, microsips or v/v/psi*107) 3.05
Critical Gas Saturation (Sge, fraction of porosity) 0.10 |[Total Compressibility (Ct, microsips or v/v/psi*10°) 9.266
Endpoint for Qil Relative Permeability Curve . -
(kro, fraction of "k,") 0.90 ||Brine Salinity (ppm NaCl) 16,000
Endpoint for Water Relative Permeability Curve . . .
(krw, fraction of "ky") 0.15 ||Brine Viscosity (uw, CP) 0.523
Endpoint for Gas Relative Permeability Curve Water VVolume Factor (B, reservoir volume/standard

: w, 1.00 1.012
(krg, fraction of "ky") volume)
Exponent for Oil-Water Relative Permeability 3.5 ||Assumed Casing Roughness (inches) 0.0018
Curve (ngw, a curve shape factor)
Exponent for Oil-Gas Relative Permeability 35 ||Assumed Open-Hole Roughness (inches) 01
Curve (ngg, a curve shape factor)
Exponent for Water Relative Permeability Curve 35 | |Ambient Wellhead Temperature (°F) 30

(nw, a curve shape factor)

Notes:  psi, pounds per square inch; °R, °Rankine (=°F+460); Boi, oil volume factor (aka FVF or formation
volume factor); rb/stb, reservoir barrels per stock-tank barrel of oil (at 1 atmosphere and 60°F); Rsi,
gas saturation (aka GOR or gas-oil ratio); scf/sth, standard cubic feet of gas per stock-tank barrel of oil
(at 1 atmosphere and 60°F); cP, centipoise.

In the Cook Inlet VLOS well discharge model, no “skin” factors related to the near-wellbore

alteration of the reservoir that might limit flow rate or arrest the discharge were incorporated into the

model. The “skin factor (S)” shown in the Darcy radial flow equation above usually quantifies the
plugging of reservoir pores (by drilling fluid solids) that often accompanies the drilling of a well; for
the Cook Inlet VLOS model “S” is set to zero (no effect on discharge rate). Furthermore, the VLOS
model assumes that no “bridging” or collapse of the open segment of the wellbore is present to
restrict or terminate flow. And, no near-wellbore reservoir boundaries (such as faults) are invoked to

limit the potential drainage area. The drainage area for the well is bounded at a radius of 1,490 ft (160

acres).

Reservoir pressure and temperature are forecast from data collected in the Pennzoil Starichkof State 1
well located ~2.0 statute miles east of the Cook Inlet VLOS well location. Estimates for reservoir
porosity and permeability are based on core and log data from offsetting wells and are consistent with
properties published for Cook Inlet fields with Hemlock-Lower Kenai Group reservoirs, as shown in
Table B-2.

Table B-2. Cook Inlet Oil Fields, Hemlock-Kenai Group, Reservoir Properties *

. ... |Connate| Oil Viscosity at oil SIIEEIE
S Porosity| Permeability - - - Gas
Qil Field (Pool) Water | Initial Reservoir | Gravity -

() (o) (Swi) | Conditions (cp) | APl | Sravity

(Air=1.0)
Granite Point (Hemlock Undefined Oil) 11 5 0.45 NR 34 0.68
McArthur River (Middle Kenai Oil) ** 14 10 0.39 NR 41-44 0.8
McArthur River (Hemlock Oil) 10.5 53 0.35 1.19 33.1 NR
McArthur River (Middle Kenai G Oil) 18.1 65 0.35 1.09 34 NR
McArthur River (Undefined Oil) 49 6.3 0.34 1.13 33 NR
Middle Ground Shoal ("A") 16 15 0.4 NR 39 NR
Middle Ground Shoal ("B", "C", and "D") 16 15 0.4 NR 36-38 NR

B-8 Darcy Radial Flow Equation and Sources of Basic Data for Cook Inlet VLOS Model
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. ... |Connate| Oil Viscosity at oil SIIEEIE
Qil Field (Pool) POTEENT]) (PR EE T Water | Initial Reservoir | Gravity Gag

() e (Swi) | Conditions (cp) | APl | Sravity

(Air=1.0)
Middle Ground Shoal ("E", "F", and "G") 11 10 0.30-0.40 0.85 36-38 NR
Redoubt Shoal (Undefined Oil) 115 6 0.38 2 26.5 NR
Swanson River (Hemlock Oil) 21 55 0.4 NR 30 NR
Trading Bay (G NE Hemlock NE) 12 12 0.36 1.036 35.8-36.2 NR
Trading Bay (Hemlock Oil) 15 10 NR 1.78 28 NR
Trading Bay (Middle Kenai "B" Oil) NR NR NR 8.1 20 NR
Trading Bay (Middle Kenai "C" Qil) NR NR NR 4.1 25 NR
Trading Bay (Middle Kenai "D" Qil) 20 250 NR 1.24 26 NR
Trading Bay (Middle Kenai "E" Oil) 20 130 NR 7.1 30.7 NR
Trading Bay (Undefined Oil) NR NR NR NR 23 NR
West McArthur River (Qil) 12 30 0.32 3.4 28.4 0.93
Averages 14.2 44.82 0.37 2.75 31.29 0.80

Notes:

pool statistics at http://doa.alaska.gov/ogc/annual/annindex.html (accessed 24 apr'l5)
** "Middle Kenai Group" refers to lower Tyonek Formation and Upper Hemlock Formation in some

fields

* as reported by the Alaska Oil and Gas Conservation Commission at web page for 2004 and 2005

The gross thickness of the oil-bearing sandstones at the Cook Inlet VLOS well is extrapolated from
the Starichkof and Hemlock sandstones penetrated at the Pennzoil Starichkof State 1 well. Because of
the poor continuity of individual sandstones, a composite approach was taken to estimating a model
for net pay at the VLOS well, using net/gross ratios established for the Starichkof and Hemlock
sequences. Those results are summarized below:

Pennzoil Starichkof State 1 Well

Starichkof Sandstone Unit, 6,744-7,150 ft md bkb; gross=406 ft; net sandstone= 153 ft;
overall net/gross= 0.38.

Hemlock Conglomerate Unit, 7,150-7,590 ft md bkb; gross= 440 ft; net sandstone= 280 ft;
overall net/gross= 0.64.

The net/gross ratios are coupled with seismic isopach mapping and corrections for formation dip to
obtain an estimated true-stratigraphic thickness of 201 ft for the “pay” or aggregated flow units (“h”)
for the VLOS model. Table B-3 summarizes pay thickness (aggregate oil-bearing reservoirs) data for
Cook Inlet fields and pools. A basin-wide map of the pay thickness data shown in Figure B-5 places
the pay thickness assumed at the Cook Inlet VLOS well (210 ft) in context.

Very Large QOil Spill (VLOS) Estimate
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Figure B-5. Regional Map for Thicknesses of “Pay” (Qil-Bearing Sandstones). Data for oil fields
in northern Cook Inlet basin and the thickness adopted for modeling an uncontrolled oil discharge at
Cosmopolitan field.
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Table B-3. Cook Inlet Oil Fields, Hemlock Kenai Group, Pay Thicknesses *

oil Field (Pool) Qross Pay _Net Pay Net Pay Thickness (ft) qnd Midpoint of

Thickness (ft) | Thickness (ft) Ranged Net Pay Thickness (ft)
Granite Point (Hemlock Undefined Oil) 380 120 120
McArthur River (Middle Kenai Oil) ** 250-600 250-600 425
McArthur River (Hemlock Oil) NR 290 290
McArthur River (Middle Kenai G Oil) NR 100 100
McArthur River (Undefined Oil) NR 150 150
Middle Ground Shoal ("A") NR 190 190
Middle Ground Shoal ("B", "C", and "D") NR 335 335
Middle Ground Shoal ("E", "F", and "G") NR 500 500
Redoubt Shoal (Undefined Oil) 675 180-450 315
Swanson River (Hemlock Qil) NR 70-220 145
Trading Bay (G NE Hemlock NE) 400 215 215
Trading Bay (Hemlock Oil) NR 300 300
Trading Bay (Middle Kenai "B" Qil) NR NR NR
Trading Bay (Middle Kenai "C" Qil) NR NR NR
Trading Bay (Middle Kenai "D" Qil) NR NR NR
Trading Bay (Middle Kenai "E" Qil) NR NR NR
Trading Bay (Undefined Oil) NR NR NR
West McArthur River (Qil) 290 160 160

Average Net Pay (13 Pools)= 250

Notes:  * as reported by the Alaska Oil and Gas Conservation Commission at web page for 2004 and 2005
pool statistics at http://doa.alaska.gov/ogc/annual/annindex.html (accessed 24 apr'l5)
** "Middle Kenai Group" refers to lower Tyonek Formation and Upper Hemlock Formation in some
fields

Table B-2 reports initial water saturation values (Swi) for several Hemlock-Kenai Group reservoirs in
Cook Inlet oil fields. The average of the reported Swi values is 0.37 and this value was adopted for
the model for the Cook Inlet VLOS well.

The oil discharged from the Cook Inlet VLOS well is assumed to be 23.2° API crude oil on the basis
of PVT studies of oil produced during tests at the Hansen 1 and Hansen 1A wells (AOGCC, 2005;
AOGCC, 2010;). The Starichkof State 1 well recovered 20° API oil in an emulsion with water and
sediment from the upper part of the Starichkof sandstones. The oil was separated by centrifuge at
Core lab and determined to be 24° API (Core Laboratory, 1967). A regional map of oil gravity for
Cook Inlet oil fields in reservoirs correlative to the Cosmopolitan reservoir(s) is presented for
regional context in Figure B-6.

Very Large QOil Spill (VLOS) Estimate B-11
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Figure B-7. Distribution of oil viscosity in Tertiary-age reservoirs in commercial oil fields
(northern Cook Inlet and the Cosmopolitan field). Overall, oil viscosity rises as oil gravity declines
in the southern and western parts of the Cook Inlet geologic basin.

B-6. BOEM Mechanical and Reservoir Design Models for the Cook
Inlet VLOS Well
The casing plan for the Cook Inlet VLOS well is modeled on the casing programs used at the vertical

Pennzoil Starichkof State 1 and Starichkof State-Unit 1 wells drilled in State waters by Pennzoil in
1967. Casing strings 20-inches, 13-3/8-inches, and 9-5/8-inches in outer diameter are assumed to be

B-14
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nested and reach to the wellhead at the base of the blowout preventer under the drill floor. The inner-
most casing string, the 9-5/8-inch (outer-diameter) string with an interior diameter of 8.535 inches
(radius, 0.356 ft), extends from the top of the oil-bearing Starichkof sandstone sequence (exact depth
proprietary) to the base of the blowout preventer and forms the main part of the flow path during the
discharge. For modeling purposes, the 9-5/8-inch string is assumed to extend through the blowout
preventer to the Kelly bushing. Interior roughness of the 9-5/8-inch casing string is defaulted to
0.0018 inches for purposes of estimating frictional effects.

The lower part of the discharge flow path is the open wellbore through the oil-bearing reservoir
sandstones. The drilled diameter of the open-hole is 8-1/2 inches but the hole is assumed to be
enlarged to 9-1/2-inches (radius, 0.396 ft) consistent with the caliper on the sonic log in the Pennzoil
Starichkof State Unit 1 well in the section just above the target formations, which shows a section
drilled with an 8-3/4-inch bit typically enlarged to 9.5 to 10 inches. The open-hole diameter ranges
over 1.6 inches from extremes of 8.9 to 10.5 inches in the interval from 6,000-6,900 ft bkb in the
Pennzoil Starichkof State-Unit well. Interior roughness of the 9-1/2-inch open hole in the VLOS well
is defaulted to 0.10 inches for purposes of estimating frictional effects.

The reservoir model for the MERLIN simulation of the Cook Inlet VLOS well was constructed for an
assumed 25,000 acre reservoir field assuming a vertical-well-spacing of ~200 acres for development.
To simulate this field a 21 cell by 21 cell (total 441 cells) Cartesian grid system of varying
dimensions was designed with the producing well located at the center of this grid. This grid system
utilizes smaller cells centered around the location of the VLOS well and surrounded by progressively
larger cells in outlying grids, as shown in Figure B-8.

Cartesian Gridding of Cook Inlet VLOS Reservoir for MERLIN Simulation

P1

9aad

3206254

33254

Figure B-8. Perspective of elements of Cartesian grid for worst-case discharge simulation at
the Cook Inlet VLOS well. Well is located at the Cosmopolitan oil field near Anchor Point, Alaska.
“P1” is the VLOS well at the center of the detailed near-well 194-acre grid consisting of 121 cells,
each 264 ft on a side. The gridded volume is ~200 ft thick. Cell dimensions progressively increase to
a maximum of 7,830x7,830 ft per cell at distance from the “P1” well (intermediate cells outside of
264x264-ft cell grid around P1 not shown).

The near-well grid was designed around cells 264 ft on a side based upon a well spacing of 194 acres
(8,433,216 ft* divided into a 11x11-cell grid consisting of 121 cells). Outside the near-well grid, cell
dimensions are then increased in an approximately geometric progression until the 25,000 reservoir
area is met. The grid sizing utilized in the model is based upon the following Cartesian cell
dimensions: 264’x264°, 489°x489’, 980°x980’, 1960°x1960’, 3916°x3916’, and 7830°x7830’. The

Very Large Oil Spill (VLOS) Estimate B-15
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Cook Inlet VLOS well was also independently modeled with a radial configuration consisting of a
system of concentric bands centered on the well and increasing in radial thickness at distance from
the well. The radial simulation model yielded results similar to the Cartesian model, with a slightly
lower day 1 oil discharge rate than the Cartesian model (2,032 stbbls/d versus 2,135 stbbls/d for the
Cartesian model).

B-7. Worst-Case-Discharge Modeling Results

A comprehensive discharge schedule for the Cook Inlet VLOS well over a 100-day period is reported
in Tables B-4 and B-5. Figure B-9 provides a chart that illustrates the discharge patterns over time for
selected elements of tables B-4 and B-5.

Following initiation of the blowout, the oil discharge from the Cook Inlet VLOS well aggregates to
2,135 stbbls over the course of day 1 (first 24 hours). This includes filling the volume of an empty
wellbore with produced oil and gas (Pwf=0 psia at time=0). After peaking in day 1, Figure B-9 shows
that the oil discharge rate in the BOEM model declines abruptly (overall, -4.8% per day®) through the
first 4 days of flow, then moderately (overall, 0.7% per day) from day 4 to day 15, and thereafter
declining very slowly (overall, 0.2% per day) out to 100 days. The overall annualized oil discharge
decline rate over 100 days is approximately 82%/year.

Gas in proportion to oil (reservoir GOR=421 scf/stbbl) is also discharged. Because reservoir pressure
does not fall below the bubble point (2,257 psia) during the flow period, the producing GOR remains
constant at 421 scf/stbbl (tbls. B-4, B-5). Water discharge is negligible and is rounded to zero in
tables B-4 and B-5. After the wellbore is filled, the flowing bottom-hole pressure remains constant at
1,594 psia throughout the 100 days of flow.

Some key timelines and cumulative oil discharge estimates follow (also listed in tbls. B-4 and B-5):

e The day 1 aggregate discharge or “worst-case” rate is 2,135 stbbls/d.

e At the end of day 30, the cumulative oil discharge reported for the Cook Inlet VLOS well
model is 48,989 bbls. The oil discharge rate by day 30 has fallen to 1,525 stbbls/day.

« The minimum time required to arrest the blowout'? is estimated to be 50 days (BOEM,
2012). At the end of day 50, the cumulative oil discharge reported by the VLOS model is
78,830 stbbls. The oil discharge rate at day 50 is 1,464 stbbls/day.

« The maximum time required to arrest the blowout® is estimated to be 80 days (BOEM,
2012). At the end of day 80, the cumulative oil discharge reported by the VLOS model is
121,467 stbbls. The oil discharge rate at day 80 is 1,382 stbbls/day.

Also shown in Tables B-4 and B-5 are the substantial cumulative gas discharges from the Cook Inlet
VLOS well. At the end of day 30, the cumulative gas discharge is 20,624*10° standard™* cubic feet
(by convention reported as 20,624 Mscf). At the end of day 50, the cumulative gas discharge is
33,187 Mscf. At the end of day 80, the cumulative gas discharge reported for the Cook Inlet VLOS
model is 51,138 Mscf.

% Calculated as: Decline (fraction per day) = [(final rate/initial rate)(1/number of days)] - 1

% Includes the time required to mobilize the relief well rig, to drill the relief well, and to intersect the
blowout wellbore and to stop the uncontrolled flow.

1 “Standard” refers to volume measurement at defined standard conditions--60°F and 1
atmosphere (14.73 psia).

B-16 Worst-Case-Discharge Modeling Results
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Cook Inlet Very-Large Oil Spill

80-Day Discharge Profiles
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Figure B-9. Time-progression of oil (green symbols) and gas (red symbols) discharges over
100 days from the hypothetical Cook Inlet VLOS well (Cosmopolitan oil field in southern Cook
Inlet basin, Alaska). Oil and gas discharge rates are scaled at left; cumulative discharges are scaled
at right. Flowing bottom-hole (within the wellbore at the reservoir depth) pressure is constant at 1,594
psia and producing gas-oil ratio is constant at 421 scf/stbbl. Declines in average reservoir pressure
and cell 1 (cell containing the VLOS well) are also displayed.
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B-9. Uncontrolled Discharge Table
Table B-4. VLOS - Uncontrolled Discharge from a Single Exploration Well - Days 1-80.
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0 0 0 0 0 0 0 3,120 0 3,120
1 | 2,135 | 899 0 421 2,135 899 3,120 1,594 3,072
2 | 1,891 | 796 0 421 4,026 1,695 3,120 1,594 2,824
3 | 1,800 | 758 0 421 5,826 2,453 3,116 1,594 2,730
4 | 1,752 | 738 0 421 7,578 3,191 3,113 1,594 2,688
5 | 1,721 | 724 0 421 9,299 3,915 3,109 1,594 2,662
6 | 1,697 | 714 0 421 10,996 4,629 3,106 1,594 2,644
7 | 1,678 | 707 0 421 12,674 5,336 3,103 1,594 2,630
8 | 1,663 | 700 0 421 14,337 6,036 3,100 1,594 2,618
9 | 1,650 | 694 0 421 15,987 6,730 3,096 1,594 2,609
10 | 1,638 | 689 0 421 17,625 7,419 3,093 1,594 2,600
11 | 1,627 | 685 0 421 19,252 8,104 3,090 1,594 2,593
12 | 1,618 | 681 0 421 20,870 8,785 3,087 1,594 2,587
13 | 1,610 | 678 0 421 22,480 9,463 3,084 1,594 2,581
14 | 1,603 | 675 0 421 24,083 10,138 3,081 1,594 2,575
15 | 1,596 | 672 0 421 25,679 10,810 3,078 1,594 2,570
16 | 1,589 | 669 0 421 27,268 11,479 3,074 1,594 2,566
17 | 1,583 | 667 0 421 28,851 12,146 3,071 1,594 2,562
18 | 1576 | 664 0 421 30,427 12,810 3,068 1,594 2,558
19 | 1,571 | 661 0 421 31,998 13,471 3,065 1,594 2,554
20 | 1,566 | 659 0 421 33,564 14,130 3,062 1,594 2,551
21 | 1561 | 657 0 421 35,125 14,787 3,059 1,594 2,547
22 | 1557 | 655 0 421 36,682 15,442 3,056 1,594 2,544
23 | 1552 | 654 0 421 38,234 16,096 3,053 1,594 2,541
24 | 1548 | 652 0 421 39,782 16,748 3,050 1,594 2,538
25 | 1,544 | 650 0 421 41,326 17,398 3,047 1,594 2,535
26 | 1,540 | 648 0 421 42,866 18,046 3,044 1,594 2,533
27 | 1,536 | 647 0 421 44,402 18,693 3,041 1,594 2,530
28 | 1,533 | 645 0 421 45,935 19,338 3,038 1,594 2,527
29 | 1,529 | 644 0 421 47,464 19,982 3,035 1,594 2,525
30 | 1,525 | 642 0 421 48,989 20,624 3,032 1,594 2,522
31 | 1,522 | 641 0 421 50,511 21,265 3,029 1,594 2,520
32 | 1,519 | 639 0 421 52,030 21,904 3,026 1,594 2,518
33 | 1,515 | 638 0 421 53,545 22,542 3,024 1,594 2,516
34 | 1,512 | 637 0 421 55,057 23,179 3,021 1,594 2,513
35 | 1,509 | 635 0 421 56,566 23,814 3,018 1,594 2,511
36 | 1,506 | 634 0 421 58,072 24,448 3,015 1,594 2,509
37 | 1,502 | 632 0 421 59,574 25,080 3,012 1,594 2,507
38 | 1,499 | 631 0 421 61,073 25,711 3,009 1,594 2,505
39 | 1,496 | 630 0 421 62,569 26,341 3,006 1,594 2,503
40 | 1,493 | 629 0 421 64,062 26,970 3,003 1,594 2,501
41 | 1,490 | 627 0 421 65,552 27,597 3,000 1,594 2,499
42 | 1,487 | 626 0 421 67,039 28,223 2,997 1,594 2,497
43 | 1,484 | 625 0 421 68,523 28,848 2,994 1,594 2,495
44 | 1,481 | 624 0 421 70,004 29,472 2,992 1,594 2,493
45 | 1,478 | 622 0 421 71,482 30,094 2,989 1,594 2,491
46 | 1,475 | 621 0 421 72,957 30,715 2,986 1,594 2,489
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47 | 1,472 | 620 0 421 74,429 | 31,335 2,983 1,594 2,487
48 | 1,470 | 619 0 421 75,899 | 31,954 2,980 1,594 2,485
49 | 1,467 | 617 0 421 77,366 | 32,571 2,977 1,594 2,483
50 | 1,464 | 616 0 421 78,830 | 33,187 2,974 1,594 2,481
51 | 1,461 | 615 0 421 80,291 | 33,802 2,972 1,594 2,479
52 | 1,458 | 614 0 421 81,749 | 34,416 2,969 1,594 2,477
53 | 1,455 | 613 0 421 83,204 | 35,029 2,966 1,594 2,476
54 | 1,453 | 612 0 421 84,657 | 35,641 2,963 1,594 2,474
55 | 1,450 | 610 0 421 86,107 | 36,251 2,960 1,594 2,472
56 | 1,447 | 609 0 421 87,554 | 36,860 2,958 1,594 2,470
57 | 1,444 | 608 0 421 88,998 | 37,468 2,955 1,594 2,468
58 | 1,441 | 607 0 421 90,439 | 38,075 2,952 1,594 2,466
59 | 1,439 | 606 0 421 91,878 | 38,681 2,949 1,594 2,465
60 | 1,436 | 605 0 421 93,314 | 39,286 2,946 1,594 2,463
61 | 1,433 | 603 0 421 94,747 | 39,889 2,944 1,594 2,461
62 | 1,430 | 602 0 421 96,177 | 40,491 2,941 1,594 2,459
63 | 1,428 | 601 0 421 97,605 | 41,002 2,938 1,594 2,457
64 | 1,425 | 600 0 421 99,030 | 41,692 2,935 1,594 2,456
65 | 1,422 | 599 0 421 100,452 | 42,291 2,932 1,594 2,454
66 | 1,420 | 598 0 421 101,872 | 42,889 2,930 1,594 2,452
67 | 1,417 | 597 0 421 103,289 | 43,486 2,927 1,594 2,450
68 | 1,414 | 595 0 421 104,703 | 44,081 2,924 1,594 2,449
69 | 1,412 | 594 0 421 106,115 | 44,675 2,921 1,594 2,447
70 | 1,409 | 593 0 421 107,524 | 45,268 2,919 1,594 2,445
71 | 1,406 | 592 0 421 108,930 | 45,860 2,916 1,594 2,443
72 | 1,404 | 591 0 421 110,334 | 46,451 2,913 1,594 2,441
73 | 1,401 | 590 0 421 111,735 | 47,041 2,911 1,594 2,440
74 | 1,398 | 589 0 421 113,133 | 47,630 2,908 1,594 2,438
75 | 1,396 | 588 0 421 114529 | 48218 2,905 1,594 2,436
76 | 1,393 | 586 0 421 115922 | 48,804 2,902 1,594 2,435
77 | 1,390 | 585 0 421 117,312 | 49,389 2,900 1,594 2,433
78 | 1,388 | 584 0 421 118,700 | 49,973 2,897 1,594 2,431
79 | 1,385 | 583 0 421 120,085 | 50,556 2,894 1,594 2,429
80 | 1,382 | 582 0 421 121,467 | 51,138 2,892 1,594 2,428

Notes:  Cartesian grid model 25,000 acre reservoir field with ~200 acre development pattern/spacing, field
summary table from Merlin-Avalon simulation.
Relief well mobilized to blowout site, drills relief well, and gains control of blowout well by day 50 (estimate
of minimum time required) or day 80 (estimate of maximum time required).

STB/d, stock-tank (surface) barrels per day; MSCF/d, thousands of standard (surface conditions, or 60°F
and 1 atmosphere (14.73 psia) cubic feet of gas; psia, pounds per square inch, absolute.
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Air Quality Modeling

C-1. Introduction

Outer Continental Shelf (OCS) oil and gas exploration and development activities result in emissions
of nitrogen oxides (NOy), sulfur dioxide (SO,), carbon monoxide (CO), particulate matter (PM), lead
(Pb), and can contribute to the formation of ozone (O3). The U.S. Environmental Protection Agency
(EPA) sets National Ambient Air Quality Standards (NAAQS) for these pollutants to provide for the
protection of public health and the environment. The Clean Air Act, as amended (42 U.S.C. 8§ 7470
to 7479) also establishes a program for the Prevention of Significant Deterioration (PSD) designed to
set limits to the amount of air quality degradation from new and modified emission sources in special
geographical areas that historically maintain good air quality, referred to as Class | areas (national
parks and wilderness areas) and Class Il areas (national preserves, recreation areas, and national
monuments). The PSD program sets maximum allowable increases in pollutant concentrations,
relative to the baseline levels, for concentrations of NO,, SO,, and PM. These limits are most
restrictive in areas designated as Class | areas and are the responsibility of the state Federal Land
Manager (FLM).

The assessment of potential air quality impacts under the National Environmental Policy Act (NEPA)
requires the analysis and evaluation of projected air emissions when applied to computer-simulated
dispersion modeling. Dispersion modeling results due to the proposed action and each of its
alternatives are compared to the NAAQS to determine compliance to the relevant sections of the
Clean Air Act (as amended). Air quality simulation modeling can also illustrate potential impacts to
visibility, one of the Air Quality Related Values (AQRVs) which the FLM is responsible for
protecting.

Air quality modeling was performed using Offshore and Coastal Dispersion (OCD5) model
(https:/iwww3.epa.gov/ttn/scram/dispersion_prefrec.htm#ocd) to assess potential air quality impacts
from OCS oil and gas development associated with Proposed Lease Sale 244 and the air quality
modeling study area (Figure C-1) in Cook Inlet in the Alaska Region on the Tuxedni National
Wilderness Area (NWA). Emission scenarios were developed based on projected exploration and
production activities. The modeling emphasized possible impacts on the Tuxedni NWA, a PSD Class
| area under the Clean Air Act located on Chisik Island west and inshore of the proposed Lease Area.
The modeling showed that the highest concentrations of NO,, SO,, and PM,, would occur in close
proximity to and oil and gas facility in the proposed Lease Area, i.e., an exploration rig or production
platform. The modeled concentrations decrease rapidly with distance. Projected concentrations within
Tuxedni NWA were well within the PSD Class | maximum allowable increases. If the projected
concentrations from a proposed facility exceed the Class | Significance Levels, a comprehensive PSD
increment consumption analysis would need to be conducted by the permit applicant. Within the
Tuxedni NWA, the modeled annual average NO,, maximum 24-hour and 3-hour SO,, and the
maximum 24-hour and annual PMy, values exceed the Class I significance levels for the exploration
scenario. The production scenario also results in exceedances of significance levels for annual
average NO, concentrations and the Max 24-hr PMo within Tuxedni NWA. Visibility screening
using VISCREEN (https://www3.epa.gov/scram001/dispersion_screening.htm#viscreen) indicated
that a plume from an exploration or production facility near Tuxedni NWA could be visible under the
most restrictive meteorological conditions (up to about 50 km from the Tuxedni NWA). The plume
would most likely not be visible under average meteorological conditions, but more rigorous analyses
would be needed to more precisely evaluate any effects.
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Figure C-1. Air Quality Modeling Study Area.

C-2. Existing Air Quality

Information on air emissions in the area may be obtained from an EPA database
(http://dec.alaska.gov/Applications/Air/airtoolsweb/PointSourceEmissioninventory). Industrial
emissions on the Kenai Peninsula primarily arise from gas processing, oil refining, power generation,
and petrochemical production. Other emissions result from motor vehicles (highway and off-highway
activities). Vessel traffic in Cook Inlet is also a significant source of emissions. In Anchorage, the
largest emissions are attributed to motor vehicles. Off-highway vehicular sources also contribute a
significant fraction of the total emissions. Industrial sources consist mainly of power generation and
refuse burning facilities.

The air quality monitoring stations nearest the project area are limited to the Anchorage urban center.
Measurements have shown that pollutant levels are well within the NAAQS. The Anchorage
municipality was in nonattainment for CO (1971 standard) as recently as 2003 and for PM, (1987
standard) as recently as 2012, but has since been redesignated an attainment area and operates under a
maintenance program. No other NAAQS violations have occurred since 2012. Ambient levels of
pollutants in the remainder of the project area are presumed by EPA to be well within the NAAQS.

C-3. Climate

The climate of the Cook Inlet is characterized by cold winters and cool summers. Temperatures are
moderated by the marine influences from the inlet and the Gulf of Alaska waters to the south. At
Homer, Alaska the average maximum and minimum temperatures in January are around -1°C and -
10°C, respectively. In July, the average maximum temperature is around 15°C, while the minimum is
around 9°C. Precipitation is distributed fairly evenly throughout the year, but tends to be highest in
the fall and lowest in the spring. Winds are strongly channeled by the surrounding high topography
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and tend to blow along the length of the Cook Inlet, except in areas where there are gaps in the
mountain ranges.

C-4. Lease Sale 244 Development Scenario

It was assumed that for these proposed lease sales approximately 215 million barrels of oil and up to
571 billion cubic feet of gas would be discovered and produced from a single development project
(Section 2.4.1). Exploration would peak between the years 2018 and 2021 with the drilling of seven
to ten exploration/delineation wells. This would be followed by the installation of two to three
production platforms in the years 2023 to 2026, and 55 to 66 production wells between 2023 and
2029. Oil and gas production would peak in the years 2025 through 2027 with a maximum daily
production of 68,000 barrels of oil and 181 million cubic feet of gas.

C-5. Development of Emission Scenario

Exploration and delineation wells could be carried from a semisubmersible or a jack-up rig, or similar
type of bottom-founded unit. For this analysis it was assumed that drilling would take place from a
bottom founded drilling unit. The equipment inventory, power requirements, and duration were based
on information from a permit application for the Shell Beaufort Sea Alaska Exploratory Drilling
Program. The primary emission sources were the main diesel engines, emergency generator, deck
cranes, incinerators, and support vessels.

Emissions for a production platform were calculated based on the most recent emissions inventory of
Cook Inlet Energy’s Osprey Platform. It was assumed that the primary emissions sources on the
platform would be the drilling engines, emergency generators, deck cranes, heaters and boilers, test
flare, and support vessels.

C-6. Meteorological Data

The OCD5 model requires offshore meteorological data, onshore surface data, and onshore
radiosonde data. There are no meteorological buoys in Cook Inlet; however, there are two C-MAN
(Coastal-Marine Automated Network) stations. The Drift River Terminal (DRFAZ2) station is located
just to the north of the proposed lease sale area, while the Augustine Island (AUGAZ2) site is near the
west-central boundary of the lease area. A National Weather Service (NWS) surface observation
station is located at Homer. Wind roses were constructed to compare the wind climatology from the
three stations. At DRFAZ2 the winds are primarily from the north and north-northwest, with a
secondary maximum from the south. It is very evident that the winds are channeled strongly by the
surrounding topography. At AUGAZ2 the most frequent wind directions are from the northeast, west
and west-northwest. The westerly winds are the result of a gap in the topography to the west of the
island. At the Homer site, the most frequent wind directions are from the northeast and north-
northeast. There also is a secondary maximum for winds from the west-southwest. The winds are
again strongly influenced by the topography as they are mainly aligned along the length of the
Kachemak Bay. The frequency distribution of wind direction in the Cook Inlet therefore varies by
location. For the area around Tuxedni Island, winds will tend to be similar to those observed at
DRFA2 with prevailing northerly directions. This would result in a low frequency of occurrence of
direct transport of pollutants to Tuxedni NWA, and hence the overall impacts. However, the winds at
Homer were selected to use in the modeling as a longer term record is available for this site. The
calculated pollutant concentrations would be less conservative because a larger percentage of
northeasterly winds occur in that dataset.

Since no sea surface temperature observations are taken at the two C-MAN stations, certain values for
long-term averages of air-sea temperature differences were assumed. The Cook Inlet does not freeze
over entirely in winter. Therefore, with air temperatures generally below freezing, one would expect

Air Quality Modeling C-3



BOEM Lease Sale 244 Draft EIS Appendix C

the sea surface temperature to be higher than the air temperature. In the summer, the sea surface
temperatures will lag behind the air temperatures, so one would expect the air temperature generally
to be warmer than the sea surface temperature. For the modeling input for OCD, the air-sea
temperature difference was varied by season with a lowest value of -3.0°C for December and January
and a highest value of 2.0°C for July and August.

The data from the Homer NWS site were used to derive the onshore stability classification, while the
upper air soundings from the Anchorage radiosonde station were used to estimate the over land
mixing height values. Five years of meteorological data were used, consisting of the years 2001
through 2005. For over water, a default value of 500 m was used for the mixing height.

C-7. OCD Model Input

For the exploration phase, OCD modeling runs were made for an exploration drilling unit. For the
development and production phase, modeling was performed for a production facility. Estimated
emissions from support vessels were included for both facilities. In order to evaluate a worst-case
impact on the Tuxedni NWA, in each case the source was placed 6 km to the northeast of Tuxedni. In
the model runs, the emission sources having similar stack parameter characteristics were grouped. For
grouped sources, a single set of stack parameters was generated by a weighted average of the
individual emission sources. Overwater receptors were generated using a polar grid with concentric
circles ranging from 0.5 to 3.0 km from the source. A total of 31 onshore receptors were generated.
Of these, 16 receptor points were placed within the Tuxedni NWA, and the remaining ones were
located just inland within the Lake Park National Park and Reserve. Receptor elevations were
estimated by examining USGS topographic maps. Separate model runs were performed for each of
the PSD parameters, including the annual average NO,; annual, 24-hour, and 3-hour average SO,; and
annual and 24-hr PM,, concentrations.

C-8. OCD Modeling Results

Table C-1 lists the modeling results for the exploratory drilling operations. The concentrations over
water are far higher than any of the values onshore. The highest predicted concentrations were found
within 0.5 km of the source (the highest average concentrations are those listed in the “Overwater”
column of Table C-1). At the 3-km distance from the source, the concentrations were lower by about
a factor of 10, while the highest onshore concentrations were lower by about a factor of 100.

Table C-1. OCD Modeling Results for Cook Inlet Exploration (pug/m?).

Overwater Tuxedni NWA Other Onshore

Year
2001 | 2002 | 2003 [2004 | 2005 (2001 (2002 |2003|2004|2005(2001 (2002 | 2003 (2004|2005
ﬁg”zua' Avg. 5.005 | 5.977 | 6.271 |6.663| 6.957 |2.254 |2.254 |2.3522.352|2.450|0.098 | 0.098 | 0.196 |0.098|0.098
g\g”zua' Avg. 0.084 | 0.098 | 0.103 |0.110{ 0.115 |0.037[0.037 [0.039|0.039|0.040|0.002|0.002 | 0.003 |0.002 |0.002

Max 24-hr SO, | 1.480 | 1.443 | 1.467 |1.009| 1.614 |0.363|0.2580.253(0.2760.226|0.066 [0.052| 0.068 |0.065|0.058

Max 3-hr SO, 5.583 | 5.605 | 5.599 [5.065( 5.599 |1.125]|0.997(0.788(0.650]0.7280.352(0.268 | 0.313 |0.341|0.462

Annual Avg.

PM10 0.603 | 0.707 | 0.742 (0.788| 0.823 (0.267|0.267|0.278]0.278|0.290(0.012({0.012| 0.023 {0.012|0.012

Max 24-hr PMy, |10.628(10.361(10.535|7.244]111.590|2.608|1.854|1.820|1.982|1.623|0.475(0.371| 0.487 (0.464(0.417

Note: NO; = nitrogen dioxide; NWA = National Wilderness Area; OCD = Offshore and Coastal Dispersion;
PMjo = particulate matter; SO, = sulfur dioxide.

Table C-2 lists the values of the NAAQS, PSD Class Il and Class | maximum allowable increments,
and the PSD Class | significance levels. The highest onshore pollutant concentrations are within the
PSD Class Il and Class | maximum allowable increments. Within the Tuxedni NWA the annual
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average NO,, maximum 24-hour and 3-hour SO,, and the maximum 24-hour and annual PMy, values
exceed the Class | significance levels. If the projected concentrations from a proposed facility exceed
the significance levels, a comprehensive PSD increment consumption analysis would need to be
conducted by the permit applicant.

Table C-2. PSD Maximum Allowable Increases and Class | Significance Levels (ug/m?).

Pollutant &_Averaging NAAQS Class Il Class | Class | Significance
Period Level
Annual Avg. NO, 100 25 2.5 0.1
Annual Avg. SO, 80 29 2 0.1
Max 24-hr SO, 365 91 5 0.2
Max 3-hr SO, 1300 512 25 1.0
Annual Avg. PMyo 50 17 4 0.2
Max 24-hr PMyq 150 30 8 0.3

Note:  NAAQS = National Ambient Air Quality Standards; NO> = nitrogen dioxide; NWA = National Wilderness
Area; PMjo = particulate matter; PSD = Prevention of Significant Deterioration; SO, = sulfur dioxide.

Table C-3 shows the modeling results for a production facility. The concentrations are significantly
lower than the values for the exploration activity, mainly due to the reduced vessel activity. The
highest onshore pollutant concentrations are well within the PSD Class Il and Class | maximum
allowable increments. The annual average NO, concentrations and the Max 24-hr PMy, within
Tuxedni NWA exceed the Class I significance levels, but the SO, and annual PMy, concentrations are
below the Class I significance levels for all averaging times.

Table C-3.  OCD Modeling Results for Cook Inlet Production Facility (ug/m?).

Overwater Tuxedni NWA Other Onshore

Year
2001 (2002 | 2003 [ 2004 | 2005|2001 | 2002 | 2003 | 2004 [ 2005 [ 2001 | 2002 | 2003 | 2004 [ 2005
ﬁg’l“a' AVD. |5 167|2.543 | 2.668 | 2.834|2.959 | 0.959 [ 0.959 | 1.000 | 1.000 | 1.042| 0.042 | 0.042 | 0.083 |0.042 |0.042
gg;”a' AVG- 16,002 0.002 | 0.003 | 0.003 | 0.003 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.000 | 0.000 | 0.0001 | 0.000 | 0.000

Max 24-hr SO, |0.036|0.035|0.036 | 0.025 [ 0.039|0.009 | 0.006 | 0.006 | 0.007 [ 0.006 | 0.002 | 0.001 | 0.002 | 0.002 |0.001

Max 3-hr SO, |0.136]0.137|0.137(0.124 {0.137|0.027 | 0.024 | 0.019 ( 0.016 | 0.018 | 0.009 | 0.007 | 0.008 | 0.008 | 0.011

Annual Avg.

PM 0.1860.218(0.2290.243 | 0.254 | 0.082 | 0.082 | 0.086 | 0.086 | 0.090 | 0.004 [ 0.004 | 0.007 |0.004 |0.004
10

Max 24-hr PMy, | 3.283 | 3.201 | 3.255]2.238 | 3.580 [ 0.806 | 0.573 | 0.562 | 0.612 | 0.501 | 0.147 ( 0.115| 0.150 | 0.143(0.129

Note: NAAQS = National Ambient Air Quality Standards; NO, = nitrogen dioxide; NWA = National Wilderness
Area; OCD = Offshore and Coastal Dispersion; PM;o = particulate matter; SO, = sulfur dioxide.

Air quality impacts at other possible locations near the shoreline would be similar to those projected
here. Impacts to locations further inland from shore would be lower. The projected pollutant
concentrations in the Tuxedni NWA would be lower than in most other areas in the Cook Inlet
because the prevailing winds would, in most cases, transport emissions away from the islands.

C-9. Cumulative Impacts

In addition to the oil and gas activities described above, there are other past, present and future
actions that could generate emissions on or near the OCS. Those activities that could generate
emissions within the region during the next 40-50 years include: ongoing oil and gas exploration,
development, and production (onshore and in State of Alaska waters), future oil & gas exploration,
development and production activities and infrastructure (onshore and in state waters), construction
activities related to renewable energy and mining projects, marine transportation, harbors, ports and
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terminal operations, the Knik Arm Crossing Project (vicinity of Cook Inlet), submarine cable
projects, dredging and marine disposal, military activities and fishing activities.

There are very few emission sources within about 50 km of the Tuxedni NWA. The nearest
significant emission sources consist of a group of industrial facilities around Kenai about 90 km to the
northeast of Tuxedni. The SCREENS screening model was run to estimate the most conservative case
impacts from those facilities to the Tuxedni NWA. The model considered the maximum effects of the
plume impinging on the terrain. For NOX, the combined maximum 24-hour average concentration
from the facilities was 5.7 pg/m®. The screening model does not yield annual average concentrations.
However, annual average concentrations were estimated by applying the ratio of annual to maximum
24-hour average concentrations that was based on the OCD modeling runs for the proposed OCS
activities. This ratio was found to be around 8.0. The use of this ratio yielded an annual average NO,
concentration of 0.7 pug/m®. This is comparable to the annual average NO, concentration of 0.27 pg/m®
that was projected for the Cook Inlet OCS activities. If one combines the two values, the total
concentration would be just below 1.0 pg/m?®, which is within the PSD Class | maximum allowable
increment of 2.5 pg/m?®.

The maximum 24-hour PMy, concentration from the Kenai facilities using SCREEN3 was 0.2 ug/m°.
This is also comparable to the maximum 24-hour value of 0.5 pug/m® for the Cook Inlet lease sale
modeling. If one combines the two concentrations, the total value is 0.7 pg/m?®, which is well within
the maximum PSD Class | increment of 8 ug/m?®. The projected annual average PMy, concentration is
0.02 pg/m’. The annual average PM,, concentration from the proposed lease sale activities was also
0.02 pg/m®. The combined value is well within the PSD Class | allowable increment of 4 ug/m®.

Cumulative impacts may result from any additional OCS activities in the Cook Inlet as well as
contributions from oil and gas development in State waters. The additional impacts would depend on
the locations of these activities with respect to those associated with the proposed lease sales. If
several more OCS facilities were to be located in close proximity to the one modeled, the combined
concentrations would still be within the PSD Class | limits. In reality, facilities would most likely be
spread in different locations, and the combined effects would not be significantly higher than the ones
associated with a single facility.

C-10. Visibility

A number of visibility screening runs were performed using the VISCREEN modeling system
(VISCREEN, 2013) to evaluate potential effects of OCS activities on visibility from the Tuxedni
NWA. VISCREEN calculates the potential impact of a plume of specified emissions for specific
transport and dispersion conditions. For a certain distance between a source and an observer and a
given set of meteorological conditions, the model calculates plume perceptibility and color contrast
for a range of different viewing angles. These parameters are calculated for both a sky and a terrain
background. The model does not assess impacts on regional haze; it only evaluates the visibility
effects from a single plume. The model runs assumed a 100 km visible range, with a value of 0.04
ppm for background ozone. Table C-4 summarizes the five model runs. For the exploration activity,
the screening criteria for plume perceptibility and color contrast were exceeded by a large margin for
a 12-km distance between the source and the observer. When the distance is increased to 30 km, the
screening thresholds were still exceeded, but by much smaller margins. For a 50-km distance, none of
the screening criteria were exceeded.

For a production facility, the screening criteria were exceeded for the 12-km distance between the
source and the observer, while none of the criteria are exceeded for a 30-km distance. The modeling
was performed using the most conservative meteorological conditions, which are light winds and a
stable atmosphere (Class F). For more typical meteorological conditions, the screening criteria were
not exceeded. The model results indicate that under certain meteorological conditions, emission
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sources within about 50 km from the Tuxedni NWA may result in a visible plume for an observer
there, but that more rigorous analyses would be needed to more precisely evaluate any effects.

Table C-4. Summary of VISCREEN Modeling Results.

Scenario and B, Pllume Perceptibility — Clo|0r Contrast

METEBEE ' Vr;lll(;: Sky Terrain Vr;I'S: Sky | Terrain
f)r(g}ger:?:t,i%r:ébinty Class F 12 2.0 15.8 203 0.05 -0.091 | 0.199
3 ):ﬁ}gcreact,g:ébnity Class F 30 2.0 4.8 4.1 0.05 -0.035 | 0.052
E ):r’?/lg(l;?:t,lcg:ébility Class F 50 2.0 1.4 12 0.05 -0.009 | 0.016
Errct)](/jsu(-:‘cél,ogtability Class F 12 20 7.7 11.3 0.05 -0.047 0.104
g rr?w(/jsuecél,ogt'ability Class F 30 2.0 1.8 2.0 0.05 -0.010 | 0.026

Notes: EPA. 2000. Offshore and Coastal Dispersion Model, Version 5 (OCD5), 2000. Available at
http://www3.epa.gov/scram001/dispersion_prefrec.htm.

EPA. 2013. SCREEN3 Gaussian Plume Model, 2013. Available at
http://www3.epa.gov/scram001/dispersion_screening.htm.

EPA. 2013. VISCREEN Plume Visual Impact Prediction Model, 2013. Available at
http://www3.epa.gov/scram001/dispersion_screening.htm.
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LIST OF ACRONYMS

ACHP......coviivie Advisory Council on Historic Preservation

BA ..o Biological Assessment

BO .ot Biological Opinion

BOEM ..ot Bureau of Ocean Energy Management
BSEE.......cooieiiieie e Bureau of Safety and Environmental Enforcement
CAAA ... Clean Air Act Amended

CEC... e Commission on Environmental Cooperation
CEQ oot Council on Environmental Quality

CFR e Code of Federal Regulations

CWA e Clean Water Act

EEZ ..o, Exclusive Economic Zone

EFH ..o, Essential Fish Habitat

EIS ., Environmental Impact Statement

EPACE.......oi e, Energy Policy Act

EPCA ..o Energy Policy and Conservation Act

ESA...o e, Endangered Species Act

FOGRMA ..o, Federal Oil and Gas Royalty Management Act
FWCA. ..., Fish and Wildlife Coordination Act
G&G...oiiiiiiii e Geological and Geophysical

IHA e Incidental Harassment Authorizations

ITA e Incidental Take Authorization

ITS oo Incidental Take Statement

LOA ..o Letters of Authorization

MARPOL .......cccovviieviieeieee, International Convention of the Prevention of Pollution from Ships
MBTA ..o Migratory Bird Treaty Act

MMPA ..o Marine Mammal Protection Act

MOU ..o, Memorandum of Understanding

MPA ..o Marine Protected Areas

MPRSA ..ot Marine Protection, Research, and Sanctuaries Act
NAAQS.......c o, National Ambient Air Quality Standards

NEPA ..., National Environmental Policy Act

NHPA. ..o National Historic Preservation Act

NMFS. ... National Marine Fisheries Service

NMSA ... National Marine Sanctuaries Act

NOAA ... National Oceanic and Atmospheric Administration
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APPENDIX D. APPLICABLE LAWS, REGULATORY
RESPONSIBILITIES, AND EXECUTIVE ORDERS

This appendix provides a brief summary of only those portions of Federal public laws enacted by
Congress and other applicable Federal regulatory responsibilities and executive orders (EO) as they relate
directly or indirectly to Bureau of Ocean Energy Management (BOEM) management of mineral leasing,
exploration and development, and production activities on leases located in the submerged lands of the
Outer Continental Shelf (OCS).

This appendix also references certain key responsibilities and jurisdictions of other Federal agencies and
departments involved in the regulation of oil and gas operations on the OCS.

This appendix is not intended to be a comprehensive list or explanation. References, explanations, or
summaries are given only to summarize the law and are not meant as legal interpretations. The entire text
of the laws should be consulted for updates and additional requirements and information.

D-1. FEDERAL LAWS AND REGULATORY RESPONSIBILITIES

D-1.1. OUTER CONTINENTAL SHELF LANDS ACT

The Outer Continental Shelf Lands Act (OCSLA) of 1953 (43 United States Code (U.S.C.) 1331 et seq.),
as amended, established Federal jurisdiction over submerged lands on the OCS seaward of state
boundaries (which were defined in the Submerged Lands Act of 1953) and directs the implementation of
an OCS oil and gas exploration and development program. The basic goals of the Act are to:

1. Establish policies and procedures for managing the oil and natural gas resources of the OCS that are
intended to result in expedited exploration and development of the OCS in order to achieve national
economic and energy policy goals, assure national security, reduce dependence on foreign sources,
and maintain a favorable balance of payments in world trade;

2. Preserve, protect, and develop oil and natural gas resources of the OCS in a manner that is
consistent with the need (a) to make such resources available to meet the Nation's energy needs as
rapidly as possible; (b) to balance orderly resource development with protection of the human,
marine, and coastal environments; (c) to ensure the public a fair and equitable return on the
resources of the OCS; and (d) to preserve and maintain free enterprise competition;

3. Encourage development of new and improved technology for energy resource production, which
will eliminate or minimize risk of damage to the human, marine, and coastal environments; and

4. Ensure that affected States and Local Governments have timely access to information regarding
OCS activities and opportunities to review, comment, and participate in policy and planning
decisions.

The Secretary of the Interior (Secretary) is responsible under OCSLA for the administration of mineral
exploration and development of the OCS. Within the U.S. Department of the Interior (USDOI), BOEM,
and the Bureau of Safety and Environmental Enforcement (BSEE) are charged with managing and
regulating the development of OCS oil and gas resources in accordance with the provisions of OCSLA.
Relevant BOEM and BSEE regulatory provisions include the following:

e 30 CFR 250 — Oil and Gas and Sulphur Operations in the Outer Continental Shelf

o  Contains the regulations of the BSEE Offshore program that govern oil, gas, and
sulphur exploration, development and production operations on the OCS.

o Establishes procedures under which operators must submit requests, applications,
notices, and supplemental information to BSEE for approval.
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e 30 CFR 254 — Qil-Spill Response Requirements (discussed further below at Section D.1.14
Oil Pollution Act).

e 30 CFR 550 — OQil and Gas and Sulphur Operations in the Outer Continental Shelf

o  Contains the regulations of the BOEM Offshore program that govern oil, gas, and
sulphur exploration, development and production operations on the OCS.

o  Establishes procedures under which operators must submit proposed plans,
requests, applications, notices, and supplemental information to BOEM.
Establishes BOEM’s review process and further defines the criteria for BOEM
approval of proposed activities.

e 30 CFR 551 — Geological and Geophysical (G&G) Explorations

o Allows G&G activities in the OCS related to oil, gas, and sulphur on unleased
lands or on lands under lease to a third party.

o  Ensures that operators carry out G&G activities in a safe and environmentally
sound manner so as to prevent harm or damage to, or waste of, any natural
resources (including any mineral deposit in areas leased or not leased), any life
(including fish and other aquatic life), property, or the marine, coastal, or human
environment.

o Informs operators and third parties of their legal and contractual obligations, and
of the U.S. Government's rights to access G&G data and information collected
under permit, as well as proprietary terms of such data.

e 30 CFR 556 — Leasing

o  Establishes the procedures under which the Secretary of the Interior (Secretary)
will exercise the authority to administer a leasing program for oil, gas, and
sulphur.

OSCLA also extends the authority of the Secretary of the Army, through the U.S. Army Corps of
Engineers (USACE), to the OCS to prevent obstruction to navigation in United States (U.S.) navigable
waters. OSCLA grants authority to the U.S. Coast Guard (USCG) to promulgate and enforce regulations
covering lighting and warning devices, safety equipment, and other safety-related matters pertaining to
life and property on fixed OCS platforms and drilling vessels.

D-1.2. NATIONAL ENVIRONMENTAL POLICY ACT

The National Environmental Policy Act (NEPA), signed into law on January 1, 1970 established national
environmental policies and requires a detailed EIS to be prepared for major Federal actions that may have
a significant impact on the environment. The EIS shall fully discuss significant environmental impacts
and inform decision makers and the public of reasonable alternatives, and it must address any adverse
environmental effects that cannot be avoided or mitigated, alternatives to the proposed action, the
relationship between short-term uses and long-term productivity of the environment, and any irreversible
and irretrievable commitments of resources involved in the proposed action.

In 1979, the Council on Environmental Quality (CEQ) established uniform guidelines for implementing
the procedural provisions of NEPA. These regulations (40 CFR 1500-1508) provide for the use of the
NEPA process to identify and assess reasonable alternatives to a proposed action that avoid or mitigate
adverse effects of a given action upon the quality of the human environment. The USDOI also maintains
regulations concerning the implementation of NEPA; these can be found in 43 CFR 46 (Federal Register,
2008).
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D-1.3. ENDANGERED SPECIES ACT

The Endangered Species Act (ESA), enacted in 1973 (16 U.S.C. 1531), provides a program for the
conservation of threatened and endangered plants and animals and the ecosystems on which they depend.
The ESA was designed to protect and recover critically imperiled species as a “consequence of economic
growth and development untempered by adequate concern and conservation” and is administered by the
most marine species, while USFWS has responsibility over freshwater fishes and terrestrial species. The
ESA prohibits the unauthorized “take” of listed species, with “take” defined as harassing, harming,
pursuing, hunting, shooting, wounding, killing, trapping, capturing, collecting, or attempting to do these
things to that species.

Section 7(a)(1) of the ESA directs agencies to utilize their authorities to carry out programs for the
conservation of threatened and endangered species. Federal agencies must consult with NMFS and
USFWS, under Section 7(a)(2), on activities that may affect a listed species. These interagency, or
Section 7, consultations are designed to assist Federal agencies in fulfilling their duty to ensure Federal
actions do not jeopardize the continued existence of a species or destroy or adversely modify critical
habitat. There are two types of Section 7 consultation: informal and formal.

Informal consultation occurs where a Federal agency determines that its action may affect, but is not
likely to adversely affect listed species. Informal consultation is concluded when NMFS or USFWS
concurs with the action agency’s determination. During this process, NMFS and USFWS may also
identify additional measures to minimize adverse impacts to listed species and/or their designated critical
habitat.

Formal consultation is triggered when a Federal agency determines that its action is likely to adversely
affect listed species or designated critical habitat. To initiate formal consultation, a Federal agency would
submit a consultation package, usually referred to as a Biological Assessment (BA), to USFWS and/or
NMFS for proposed actions that may affect listed species or critical habitat. After NMFS and USFWS
review the BA, they provide a determination regarding the nature of any effects on each listed species
likely to be adversely affected (i.e., subject to take or adverse effect on critical habitat). Formal
consultation is concluded when the USFWS and/or NMFS issue a Biological Opinion (BO) containing
the necessary and sufficient terms and conditions under which the action can proceed. Where appropriate,
NMFS and USFWS may also issue an Incidental Take Statement (ITS) authorizing Federal agencies to
take limited numbers of listed species.

BOEM will consult with USFWS and NMFS to ensure the Federal activities proposed in the Cook Inlet
Planning Area do not jeopardize the continued existence of threatened or endangered species and/or result
in adverse modification or destruction of their critical habitat.

D-1.4. MARINE MAMMAL PROTECTION ACT

The Marine Mammal Protection Act (MMPA) as amended (16 U.S.C. § 1361 et seq.) was enacted on
October 21, 1972 based on the following findings: marine mammals are resources of great international
significance; certain species or stocks are, or may be, in danger of extinction or depletion as a result of
man’s activities; such species or stocks should not be permitted to diminish beyond the point at which
they cease to be a significant functioning element in the ecosystem of which they are a part, and; the
primary objective of their management should be to maintain the health and stability of the marine
ecosystem. To serve this broader goal, the MMPA (16 U.S.C. 1371, 50 CFR subpart 1) established a
moratorium on the take of marine mammals. The term “take,” as defined in the MMPA, means to harass,
hunt, capture, or kill any marine mammal or to attempt such activity. The MMPA defines harassment as
any act of pursuit, torment, or annoyance that has the potential to injure a marine mammal or marine
mammal stock in the wild (Level A harassment) or disturb a marine mammal or marine mammal stock in
the wild by causing disruption of behavioral patterns, including, but not limited to, migration, breathing,
nursing, breeding, feeding, or sheltering (Level B harassment).
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There are certain exceptions to the general take prohibition whereby USFWS and NMFS may authorize
take. One of these is the issuance of Incidental Take Authorizations (ITAs). Such authorization can be
obtained through a Letter of Authorization (LOA) or an Incidental Take Authorization (IHA).

Letters of Authorization (LOAS) are predicated on the promulgation of regulations outlining:

« Permissible methods and the specified geographical region of taking;

« The means of effecting the least practicable adverse impact on the species or stock and its
habitat and on the availability of the species or stock for “subsistence” uses; and,

« Requirements for monitoring and reporting, including requirements for the independent peer-
review of proposed monitoring plans where the proposed activity may affect the availability of
a species or stock for taking for subsistence uses.

Meanwhile, IHAs may be granted for specific requests to incidentally take small numbers of marine
mammals by harassment within a specified timeframe. In order to authorize incidental take of marine
mammals under through either an LOA or IHA, USFWS or NMFS (whichever has jurisdiction over the
marine mammals at issue) must first find that the taking would be of small numbers, have no more than a
negligible impact on those marine mammal species or stocks, and not have an unmitigable adverse impact
on the availability of the species or stock for subsistence uses.

To ensure that activities on the OCS adhere to MMPA regulations, BOEM actively seeks information
concerning impacts of OCS activities on local species of marine mammals and coordinates with USFWS
and NMFS.

D-1.5. MAGNUSON-STEVENS FISHERY CONSERVATION AND MANAGEMENT
ACT

The Magnuson-Stevens Fishery Conservation and Management Act of 1976 (16 U.S.C. § 1801 et seq.)
established and delineated an area from the states’ seaward boundary to approximately 200 nautical miles
from shore as a fisheries conservation zone for the U.S. and its possessions. The Act created eight
regional Fishery Management Councils and mandated a continuing planning program for marine fisheries
management by the Fishery Management Councils. The Act, as amended, requires that a Fishery
Management Plan (50 CFR 600), based on the best available scientific and economic data, be prepared for
each commercial species (or related group of species) of fish in need of conservation and management
within each respective region.

The Magnuson-Stevens Fishery Conservation and Management Act was reauthorized by Congress
through passage of the Sustainable Fisheries Act of 1996. This reauthorization implements a number of
reforms and changes. One change required NMFS to designate and conserve Essential Fish Habitat (EFH)
for those species managed under an existing Fishery Management Plan. By designating EFHs, Congress
hoped to minimize, to the extent practicable, any adverse effects on habitat caused by fishing or non-
fishing activities and to identify other actions to encourage the conservation and enhancement of such
habitat. The phrase “essential fish habitat,” as defined in the Sustainable Fisheries Act of 1996,
encompasses “those waters and substrate necessary to fishes for spawning, breeding, feeding, or growth
to maturity.” As a result of this change, Federal agencies must consult with NMFS on those activities that
may have direct (for example, physical disruption) or indirect (for example, loss of prey species) effects
on EFH.

Of the Fishery Management Plans for Alaskan fisheries, the plans for the Gulf of Alaska groundfish and
statewide salmon and scallop management plans designate EFH within the Alaska OCS Cook Inlet
Planning Area. The Fishery Management Plans are amended and updated as new information from
studies and public input is received and assessed. BOEM will consult with NMFS concerning potential
effects to EFH and has prepared an EFH assessment for use in that process.
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D-1.6. MIGRATORY BIRD TREATY ACT

The Migratory Bird Treaty Act (MBTA) of 1918 (16 U.S.C. 703-712) is the primary legislation in the
U.S. established to conserve migratory birds. It implements the U.S.”’s commitment to four bilateral
treaties, or conventions, for the protection of a shared migratory bird resource. The MBTA prohibits the
taking, killing, or possessing of migratory birds unless permitted by regulation.

D-1.7. CLEAN AIR ACT

The Clean Air Act (CAA) of 1970 (42 U.S.C. § 7401 et seq.), is the comprehensive federal law that
regulates air emissions from stationary and mobile sources. The CAA authorizes the U.S. Environmental
Protection Agency (USEPA) to set National Ambient Air Quality Standards (NAAQS) for pollutants
considered harmful to public health and the environment. At present, USEPA has set NAAQS for six
principal (or “criteria”) pollutants: carbon monoxide (CO), lead (Pb), nitrogen dioxide (NO,), 0zone (Os),
particle pollution (PM,sand PMy), and sulfur dioxide (SO,). Facilities (e.g. oil and gas drilling rigs and
production platforms) that emit a certain amount of criteria pollutants must obtain and abide by the terms
of CAA permits. Pursuant to Section 112 of the CAA, the USEPA has also developed technology-based
emissions standards for hazardous air pollutants.

Section 309 requires the USEPA to review and comment on the environmental impact of certain proposed
actions of other Federal agencies in accordance with NEPA. The comments must be in writing and made
available to the public at the conclusion of a review. If the USEPA determines that the proposed action is
unsatisfactory from the standpoint of public health or welfare or environmental quality, they must publish
that determination and the matter must be referred to the CEQ.

D-1.8. CLEAN WATER ACT

The Clean Water Act (CWA) (33 U.S.C. 81251 et seq. (1972)) established the basic structure for
regulating discharges of pollutants into the waters of the U.S. and regulating quality standards for surface
waters. Under the CWA, it is unlawful for any person to discharge any pollutant from a point source into
navigable waters without a National Pollutant Discharge Elimination System (NPDES) permit. USEPA
may not issue a permit for a discharge into ocean waters unless the discharge complies with the guidelines
established under Section 403(c) of the CWA. These guidelines are intended to prevent degradation of the
marine environment and require an assessment of the effect of the proposed discharges on sensitive
biological communities and aesthetic, recreational, and economic values. Before a permit may be granted,
the assessment must demonstrate that the proposed discharge(s) will not cause unreasonable degradation
to the marine environment based on the ten factors specified at 40 CFR § 125.122.

Section 311 of the CWA (33 U.S.C. § 1321), as amended, prohibits the discharge of oil or hazardous
substances into the navigable waters of the U.S. that may affect natural resources, except under limited
circumstances, and establishes civil penalty liability and enforcement procedures to be administered by
the USCG.

In conjunction with the issuance of a NPDES permit, the USEPA is responsible for publishing an Ocean
Discharge Criteria Evaluation that evaluates the impacts of waste discharges proposed for oil and gas
projects. The purpose of the Ocean Discharge Criteria Evaluation is to demonstrate whether or not a
particular discharge will cause unreasonable degradation to the marine environment.

Section 404 of the CWA (33 U.S.C. § 1344) authorizes issuance of permits, under certain criteria, for
discharge of dredged or fill material into navigable waters at specified disposal sites. The Secretary of the
Army, acting through the USACE, has the authority to administer Section 404.

The USACEs Nationwide Permit (NWP) Program, also called a general permit was developed to
streamline the evaluation and approval process for certain types of activities that have only minimal
impacts to the aquatic environment. These permits may also grant authorization under various provisions
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of the Rivers and Harbors Act (see D.1.15, below). Any applicant that intends to use a NWP should
ensure that their proposed activity meets the terms, conditions, and any regional conditions of the NWP,
and any additional Section 401 water quality requirements. Most G&G survey activities qualify for one of
two NWPs. NWP 5 covers the placement of Scientific Measurement Devices such as staff gauges, tide
gauges, water recording devices, water quality testing and improvement devices, and similar structures,
applicable to certain G&G activities such as the temporary installation of meteorological buoys or other
data collection devices. NWP 6 addresses survey activities such as core sampling, seismic exploratory
operations, plugging of seismic shot holes and other exploratory-type bore holes, exploratory trenching,
soil surveys, sampling, and historic resources surveys. Most G&G survey activities would require a NWP
6. Drilling and discharge of excavated material from test wells for oil and gas exploration are not
authorized by NWP 6 and would require a Section 404/Section 10 Permit, also called a standard permit.

D-1.9. ENERGY POLICY AND CONSERVATION ACT

The Energy Policy and Conservation Act (EPCA) (P.L.94-163, 42 U.S.C. § 6201), enacted

December 22, 1975, responded to the 1973 oil crisis by creating a comprehensive approach to Federal
energy policy. The primary goals of the EPCA are to increase energy production and supply, reduce
energy demand, provide energy efficiency, and give the executive branch additional powers to respond to
disruptions in energy supply. Bidders submitting bids on OCS leases are subject to the provisions of 18
U.S.C. 1860. BOEM regulations implementing certain provisions of the EPCA are at 30 CFR Part 556.

D-1.10. INTERNATIONAL CONVENTION OF THE PREVENTION OF POLLUTION
FROM SHIPS AND MARINE PLASTICS POLLUTION RESEARCH AND
CONTROL ACT

The 1978 International Convention of the Prevention of Pollution from Ships (MARPOL) contains five
annexes on ocean dumping. Annex V is of particular importance to the maritime community (for
example, shippers, oil- platform personnel, fishers, and recreational boaters) because it prohibits the
disposal of plastics at sea and regulates the disposal of other types of garbage at sea. The USCG is the
enforcement agency for MARPOL Annex V within the U.S. Exclusive Economic Zone (EEZ) (within 200
miles of the U.S. shoreline).

The Marine Plastic Pollution Research and Control Act of 1988 (33 U.S.C. § 1901 et seq.) is the Federal
law implementing MARPOL Annex V in all U.S. waters. Under the Marine Plastic Pollution Research
and Control Act, it is illegal to throw plastic trash off any vessel within the U.S. EEZ, and to throw any
other garbage overboard while navigating in inland waters or within 3 miles offshore. Fixed and floating
platforms, drilling rigs, manned productions platforms, and support vessels operating under a Federal oil
and gas lease are required to develop waste management plans and to post placards reflecting discharge
limitations and restrictions.

D-1.11. MARINE PROTECTION, RESEARCH, AND SANCTUARIES ACT

The Marine Protection, Research, and Sanctuaries Act (MPRSA) (33 U.S.C. § 1401 et seq.), enacted in
1972 and also referred to as the Ocean Dumping Act, generally prohibits (1) transportation of material
from the U.S. for the purpose of ocean dumping; (2) transportation of material from anywhere for the
purpose of ocean dumping by U.S. agencies or U.S.-flagged vessels; and (3) dumping of material
transported from outside the U.S. into the U.S. territorial sea. A permit is required to deviate from these
prohibitions. Permits for dumping dredged material into ocean waters are issued by the USACE.

Under MPRSA, the standard for permit issuance is whether the dumping will "unreasonably degrade or
endanger" human health, welfare, or the marine environment. USEPA is charged with developing ocean
dumping criteria to be used in evaluating permit applications. The MPRSA contains provisions that
address marine sanctuaries which are administered by the National Oceanic and Atmospheric
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Administration (NOAA). A reauthorization of Title 111 in 1992 resulted in the renaming of this section to
the National Marine Sanctuaries Act (NMSA).

D-1.12. NATIONAL FISHING ENHANCEMENT ACT

The National Fishing Enhancement Act of 1984 (33 U.S.C. 8 2101 et seq.), also known as the Artificial
Reef Act, established broad artificial reef development standards and a national policy to encourage the
development of artificial reefs that will enhance fishery resources and commercial and recreational
fishing. The National Plan identifies oil and gas structures as acceptable material of opportunity for
artificial reef development. BOEM adopted a rigs-to-reefs policy in 1985 in response to this Act and to
broaden interest in the use of petroleum platforms as artificial reefs.

D-1.13. NATIONAL HISTORIC PRESERVATION ACT

The National Historic Preservation Act (NHPA) of 1966, as amended, established a program for the
preservation of historic properties. Section 106 of the NHPA (36 CFR 800), “Protection of Historic
Properties,” as amended through 2004, requires that Federal agencies having direct or indirect jurisdiction
over a proposed Federal, Federally assisted, or Federally licensed undertaking, prior to approval of the
expenditure of funds or the issuance of a license, to take into account the effect of the undertaking on any
district, site, building, structure, or object included in or eligible for inclusion in the National Register of
Historic Places. The Advisory Council on Historic Preservation (ACHP), which administers Section 106,
has issued regulations (36 CFR 800) defining how Federal agencies are to meet the statutory
responsibilities. The head of a Federal agency shall afford the ACHP a reasonable opportunity to review
and comment on the undertaking.

An undertaking has an effect on a historic property when it has the potential to alter the characteristics of
the property that led to its inclusion in the National Register of Historic Places. The effects can include
physical disturbance, noise, or visual effects. If an adverse effect on historic properties is found, BOEM
would notify the ACHP, consult with the State Historic Preservation Office, and encourage the applicant
to avoid, minimize, or mitigate the adverse effects. Ground-disturbing activities associated with
construction, as well as visual effects of OCS energy infrastructure are subject to Section 106 review.

Historic properties (i.e., archaeological resources) on the OCS include historic shipwrecks, sunken
aircraft, lighthouses, and prehistoric archaeological sites that have become inundated as a result of the
120-m (394-ft) rise in global sea level since the height of the last Ice Age (ca. 19,000 years ago).

Before approving any OCS exploration or development activities within an archaeologically sensitive
area, BOEM requires the lessee to conduct a marine remote-sensing survey and to prepare an
archaeological report (30 CFR 550.194).

Archaeological surveys are required both onshore and offshore in areas where there is the potential for
archaeological resources to exist, so that potential impacts to archaeological resources from physical
disturbance could be mitigated. If the marine remote-sensing survey indicates any evidence of a potential
historic property, the lessee must either:

< Move the site of the proposed lease operations a sufficient distance to avoid the potential
historic property, or

e Conduct further investigations to determine the nature and significance of the potential historic
property. If further investigation determines that there is a significant historic property within
the area of proposed OCS operations, NHPA consultation procedures will be followed.

D-1.14. OIL POLLUTION ACT

The Oil Pollution Act of 1990 (OPA 90), as amended (33 U.S.C. § 2701 et seq.), establishes a single
uniform Federal system of liability and compensation for damages caused by oil spills in U.S. navigable
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waters. The OPA 90 requires removal of spilled oil and establishes a national system of planning for and
responding to oil-spill incidents. The OPA 90 includes provisions to:

« Improve oil-spill prevention, preparedness, and response capability;

« Establish limitations on liability for damages resulting from oil pollution;
« Provide funding for natural resource damage assessment;

« Implement a fund for the payment of compensation for such damages; and
« Establish an oil pollution research and development program.

The USCG is responsible for enforcing vessel compliance with OPA 90. The USCG regulations on the
oil-spill liability of vessels and operators are found under 33 CFR 8§ 132, 135, and 136.

Section 1016 of OPA 90 (33 U.S.C. § 2716), as amended by the Coast Guard Authorization Act of 1996,
supersedes the offshore oil-spill financial-responsibility provision of Title 11l of the OCSLA Amendments
of 1978, previously administered by the USCG. Under OPA 90 and EO 12777 - Implementation of
Section 311 of the Federal Water Pollution Control Act of October 18, 1972, as Amended, and the Oil
Pollution Act of 1990 (October 18, 1991), the Secretary is given authority over covered offshore

facilities and associated pipelines (except deepwater ports) for all Federal and State waters. The Secretary
delegated this authority to BOEM or BSEE. The resulting tasks for BOEM include the following:
reviewing exploration and development plans, reviewing spill financial liability limits, and certifying spill
financial responsibility.

BOEM regulations are at 30 CFR § 553 that implement Title | of the OPA 90 establish the requirements
for demonstrating oil-spill financial responsibility for covered offshore facilities requiring responsible
parties to demonstrate they can pay for cleanup and damages caused by facility oil spills. These
regulations govern financial responsibility requirements for: oil spills, covered offshore facilities and
related requirements, certain crude oil wells, production platforms, and pipelines located in the OCS and
certain State waters.

BSEE oil spill response regulations at 30 CFR 254 require that an owner or operator of an oil handling,
storage, or transportation facility located seaward of the coast line must submit a spill-response plan to
BSEE for approval. The spill-response plan must demonstrate the ability to respond quickly and
effectively to any oil emission (other than natural seepage), intentional or unintentional, including but not
limited to, spilling, leaking, pumping, pouring, emitting, emptying, or dumping that is discharged from
the facility.

D-1.15. RIVERS AND HARBORS ACT

The Rivers and Harbors Act (RHA) (33 U.S.C. 401, 403, 407), enacted in 1899, was the first Federal
water pollution act in the U.S. It focuses on protecting navigation, protecting waters from pollution, and
acted as a precursor to the CWA of 1972.

Various sections of this Act establish permit requirements to prevent unauthorized obstruction or
alteration of any navigable water of the U.S. The USACE, through the Secretary of the Army, has
permitting authority for any structure work conducted in or affecting U.S. navigable waters and for
construction of artificial islands, fixed structures, and other installations on the OCS. This authority arises
from a provision in the OCSLA (43 U.S.C. 8 1333(e)) that extends the Secretary of the Army’s authority
to prevent obstruction to navigation in U.S. navigable waters from structures located on the OCS that are
used for exploring, developing, producing, or transporting natural resources.

Section 10 (33 U.S.C. 403) prohibits the unauthorized obstruction or alteration of any navigable water of
the U.S., that is, construction of various structures that hinder navigable capacity of any waters, without
the approval of Congress. While the initial purpose of the Act was to prevent obstructions to navigation, a
1959 Supreme Court decision interpreted obstruction to navigation to include water pollution. In addition,
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Section 10 authorizes the USACE, through the Secretary of the Army, to issue permits for all offshore
construction in U.S. navigable waters, including pipelines, exploratory drilling vessels, fixed and mobile
platforms, piers, wharves, bulkheads, or other works. Permits also must be issued for onshore facilities
that involve dredging, filling, and excavating in U.S. navigable waters. Section 10 is applicable for
structures, installations, and other devices on the OCS seabed. Section 10 is not applicable to most actions
undertaken for exploration on the OCS, the exception being drilling and discharge of excavated material
from test wells, as they fall under NWP-6. A NWP-5 for "Scientific Measurement Devices" and NWP-6
for "Survey Activities" are both appropriate for Section 10 actions.

D-1.16. RESOURCE CONSERVATION AND RECOVERY ACT

The Resource Conservation and Recovery Act (RCRA) of 1976 (42 U.S.C. § 6901 et seq.), and as
amended through 1996, provides a framework for the safe disposal and management of hazardous and
solid wastes. Most oil-field wastes have been exempted from coverage under the RCRA hazardous-waste
regulations. Any hazardous wastes that are not exempt must be disposed of at a hazardous-waste facility.

D-1.17. PORTS AND WATERWAYS SAFETY ACT

The Ports and Waterways Safety Act (PWSA) (33 U.S.C. § 1221 et seq.) enacted in 1972, authorizes the
USCG to establish vessel traffic service/separation schemes (VTSS) for ports, harbors, and other waters
subject to congested vessel traffic. The VTSS apply to commercial ships, other than fishing vessels,
weighing 300 gross tons (270 gross metric tons) or more. The USCG is authorized to designate safety
fairways, fairway anchorages, and traffic separation schemes to provide unobstructed approaches through
oil fields for vessels using ports. The USCG regulations provide listings of these designated areas along
with special conditions related to oil and gas production. In general, no fixed structures such as platforms
are allowed in fairways. Temporary underwater obstacles such as anchors and attendant cables or chains
attached to floating or semisubmersible drilling rigs may be placed in a fairway under certain conditions.
Fixed structures may be placed in anchorages, but the number of structures is limited. The USCG
regulations on port access routes are found under 33 CFR § 164.

The PWSA generally applies in any port or place under the jurisdiction of the U.S., or in any area covered
by an international agreement. Title 33 CFR 2.05-30 defines waters subject to the jurisdiction of the U.S.
as navigable waters, other waters on lands owned by the U.S., and waters within U.S. territories and
possession of the U.S. The PWSA was amended by the Port and Tanker Safety Act (PTSA) of 1978
(Public Law 95-474). Under the PTSA, Congress found that increased supervision of vessel and port
operations was necessary to reduce the possibility of vessel or cargo loss, or damage to life, property or
the marine environment and ensure that the handling of dangerous articles and substances on the
structures in, on, or immediately adjacent to the navigable waters of the U.S. is conducted in accordance
with established standards and requirements.

The PTSA provided broader regulatory authority over regulated and non-regulated areas such as
improvements in the supervision and control of all types of vessels operating in U.S. navigable waters,
and in the safety of foreign or domestic tank vessels that transport or transfer oil or hazardous cargoes in
ports or places subject to U.S. jurisdiction. The PTSA also reflects certain tank vessel standards and
requirements accepted internationally, specifically those developed by the International Conference on
Tanker Safety and Pollution Prevention.

D-1.18. FEDERAL OIL AND GAS ROYALTY MANAGEMENT ACT

The Federal Oil and Gas Royalty Management Act (FOGRMA) of 1982 (30 U.S.C. 8 701 et seq.), was
enacted to ensure that all oil and gas originating on public land and on the OCS are properly accounted
for under the direction of the Secretary. This Act defines the responsibilities and obligations of lessees,
operators, and other persons involved in the transportation of oil and gas from Federal, Indian, and OCS
lands. The Secretary has the responsibility to maintain a royalty management system and enforce the
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prompt collection and disbursement of oil and gas revenues owed to the U.S., Indian lessors, and the
states.

The Secretary oversees a comprehensive inspection and collection system with fiscal and production
accounting and auditing systems to accurately determine oil and gas royalties, interest, fines, penalties,
fees, deposits, and other payments owed and to collect and account for the payments in a timely manner.

The FOGRMA requires a lessee, operator, or other person directly involved in the developing, producing,
transporting, purchasing, or selling of oil and gas to establish and maintain records, make reports, and
provide information as required by the Secretary.

Regulations at 30 CFR 1201 through 1243 were published by BOEM to implement the provisions of the
FOGRMA. Regulations at 30 CFR 1218 through 1256 address royalties, net profit shares, Fisherman’s
Contingency Fund, and rental payments on Federal OCS leases.

D-1.19. BALD EAGLE PROTECTION ACT

The Bald Eagle Protection Act (16 U.S.C. § 668-668d) prohibits the taking or possession of and
commerce in bald and golden eagles, with limited exceptions. This Act imposes criminal and civil
penalties on anyone (including associations, partnerships and corporations) in the U.S. or within its
jurisdiction who, unless excepted, takes, possesses, sells, purchases, barters, offers to sell or purchase or
barter, transports, exports or imports at any time or in any manner a bald or golden eagle, alive or dead; or
any part, nest or egg or these eagles; or violates any permit or regulations issued under the Act. The
Secretary may permit the taking of golden eagle nests which interfere with resource development or
recovery operations. Bald eagles may not be taken for any purpose unless the Secretary issues a permit
prior to taking. Authorized USDOI employees who witness a violation of this Act may arrest the violator
without a warrant and take the person to an officer or court.

D-2. EXECUTIVE ORDERS

e D-2.1. Executive Order 13212 — Actions to Expedite Energy-Related Projects

e D-2.2. Executive Order 12898 — Federal Actions to Address Environmental Justice in
Minority Populations and Low-Income Populations

e D-2.3. Executive Order 13175 — Consultation and Coordination with Indian Tribal
Governments

e D-2.4. Executive Order 13007 — Indian Sacred Sites
e D-2.5. Executive Order 13158 — Marine Protected Areas

e D-2.6 Executive Order 13186 — Responsibilities of Federal Agencies To Protect Migratory
Birds

e D-2.6. Executive Order 13547 — Stewardship of the Ocean, Our Coasts, and the Great Lakes
e D-2.7. Executive Order 13112 — Invasive Species

e D-2.8. Executive Order 11990 — Protection of Wetlands

e D-2.10. Executive Order 11988 — Floodplain Management

D-2.1. EXECUTIVE ORDER 13212 — ACTIONS TO EXPEDITE ENERGY-RELATED
PROJECTS

The EO 13212, issued by President George W. Bush on May 18, 2001, states that “... in order to take
additional steps to expedite the increased supply and availability of energy to our Nation ...,” (Federal
Register, 2001) it is necessary to improve the Federal Government’s internal management of actions
associated with energy-related projects. In general, the EO directs executive departments and agencies to
take appropriate actions to expedite projects that will increase the production, transmission, or
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D-2.10. EXECUTIVE ORDER 11988 — FLOODPLAIN MANAGEMENT

Signed on May 24, 1977, by President Jimmy Carter, EO 11988 directs Federal agencies to avoid
construction or management practices that would adversely affect floodplains unless that agency finds

(1) there is no practical alternative and (2) the proposed action has been designed or modified to minimize
harm to or within the floodplain. The EO directs all Federal agencies to reduce the risk of flood loss;
minimize the impact of floods on human safety, health, and welfare; and to restore and preserve the
natural and beneficial values served by floodplains in carrying out the agency’s responsibilities

(EO 11988, 1977).

D-14 Executive Orders


















































































































The Department of the Interior Mission

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
sound use of our land and water resources; protecting our fsh, wildlife, and biological diversity;
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 ensure that their development is in the best interests of
all our people by encouraging stewardship and citizen participation in their care. The Department
also has a major responsibility for American Indian reservation communities and for people who
live in island communities.

BOEM

Bureau or Ocean Eneray Manacement

The Bureau of Ocean Energy
Management Mission

The Bureau of Ocean Energy Management (BOEM) promotes
energy independence, environmental protection, and economic
development through responsible, science-based management
of offshore conventional and renewable energy.
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