





&) Expansion of the landfall pad from 70’ x 135" to 110" x 175° {see
revised Figure 12) which would increase the total footprint from 0.2 acres to
0.4 acres, and increase the fill volume from 2,100 cy to 3,211 cy. The
additional area is for a larger helicopter landing pad to accommodate a
Bell 212 helicopter.

7) Additional excavation and placement of thaw stable fill below the
pipelines at the shore crossing would result in placement of 7,274 cy of thaw
stable gravel and 682 cy of native fill, increases from 700 cy and 100 cy,
respectively. The depth of excavation and fill below the pipelines between
the shoreline and the valve pad would be increased to 8 feet and gravel
backfill would be placed below the pipelines in the seabed our to 400 feet
from the shoreline {see revised Figure 13}, A bentonite plug would be placed
within the trench to prevent seawater from impregnating the shoreward section
of trench (see revised Figures 13 and 13a).

8) Changes in the Mining and Renabilition Plan for the Northstar minesite
as shown in revised Fiqures 18, 1%, and 21. The changes are to avoid great
depths in the northeast corner and to possibly excavate deeper in the other
portion of the pit. The boundaries of the mining area iwould not change, -
however a bench may be created at -20 in the northeast corner.

89) The area for temporary windrows of spoil material adjacent to the ice
slot from excavaticon of the pipeline trench in bottomfast ice would be
extendad to the 8 foot isobath on the outside of the barrier islands (see
Figure 7a}. Previously it was planned for this material to be stored in
disposal Zone 1 or Zone /2.

10} Relocation of the gravel reload area from the shore side of Egg Island
to the ocean side of Egg Island {see Figure titled *“Ncrzthstar: Pipeline and
Island Copstruction Ice Roads”}. The selected site is shzllow enough that the
sea ice would be grounded.

I1) Addicion of three simultanecus tests of the submersible so0il agitator
pump system at locations (s2s Figure D] along the offshore pipeline trench:

At test section “A”, ur to 500 feet of undisturbed seafloor would
be excavated to a depth of 5 feet to test the gperztion of the
system; @xcavated slurr-y would be deposited adjacen- to and behind
the soil agitator sled, within the ultimate pipelins trench
footprint (Figqure A}.

At test section “BY, up to 500 feet of previously =mcavated trench
fexcavation bty backhos bucket) would perform clesnzsut of the
“rench {Figure B), depcziting slurry mat=ar:ial ad-zzIznt o the
trench in the area identified on Figure E; up to .41 acres of
seabed could be covered by the sidecast slurry.

Bt test section "“C”, up to 500 feet of undisturbed seafloor would
be excavated by pipe-jetting with the secil agitator pump system to
rest its use for adjusting the trench bottom after rhe pipe 1is
placed (Figure T}. Tne system would also be used o transport the
excavated material back into the trench.
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BP EXPLORATION BP Exploration (Alasia) Inc.
900 East Benson Boulevard
PO, Box 196612

Anchorage, Alaska 99519-6612
{507} 581-5111

March 13, 1998

Ms. Terry Carpenter

Regulatory Branch

U.S. Army Corp. of Engineers
P.0. Box 898

Anchorage, Alaska, 99506-0898

Northstar Development Project
Northstar Final Project Description, Rev. 1; March 27 1997
Transmittal of Update Modification Packet dated March 13. 1998

Dear Ms. Carpenter:

BP Exploration (Alaska) Inc. (BPXA) hereby transmits the subject Modification Packet
. to update your copy of the Northstar Final Project Description.

Included in this packet are updates to the NPDES permit application that are being sent to
Mr. Robert Robichaud at EPA, Region 10. Changes to the NPDES application involve
modifications to the design of the deck drainage sumps (Outfalls 003 and 004),
Construction Dewatering (Qutfall 005) and the associated Construction Dewatering BMP
plan. These changes were made at the direction of Mr. Ted Rockwell, of the local EPA
office.

The deck drainage system has been significantly enlarged due to the use of Barter Island
precipitation data that we believe is not representative of the precipitation to be expected
at Seal Island. However, in agreement with Mr. Rockwell and Mr. Mike Lidgard, EPA
Region 10, we have reserved the right to redesign and reduce the size of the sumps when
more representative precipitation data becomes available,

A brief description of these modifications follows:

Deck Drainage Sumps

¢ Significantly increased the capacity of the north and south deck drainage sumps.
Added a high level alarm and a high high level alarm. Added a stilling well with a
viewing hatch. Added an overflow wier and an underflow wier. Added a low point
sump within the sump and redesigned the overflow line configurations.




Construction Dewatering

s Added language to indicate our intent to conduct the construction dewatering activity
in accordance with NPDES permit stipulations.

¢ Added language to define where the ditch plug will be placed during installation of
below grade outfall lines 001 and 006.

Air Emissions :
e Updated Section 3.3.2 to reflect latest modelling results.

A more specific, page-by-page listing of document modifications entitled, “Specific
Changes by Page, Figure, and Table” is included with the modification packet.

The success of this update process requires that you begin with the December 5, 1997
version of the Final Project Description, which is the latest modification.

Please contact Tom Barnes at (907) 564-5154 if you have questiops.

Sincerely,

e

eter 1. Hanley, Pegnitting Supervisor
Environmental & Regulatory Affairs, Alaska

PTH/jag
Enclosure:  Northstar Final Project Description, Modification Packet dated 3/13/98.

Distribution- All registered holders of the Northstar Final Project Description




NORTHSTAR DEVELOPMENT PROJECT
FINAL PROJECT DESCRIPTION
REVISION 1, March 27, 1997

Modification March 13,1998

Please replace the foliowing referenced items with the attached updated pages:

Page Numbers

2.1-9

3.3-7.8

Figure Number

2.1-16

Appendix A

Tab: EPA National Pollutant Discharge Elimination System
Page ii Revision Log '
Page 6 Exhibit X!-2
Page 7 Exhibit XI-3
Page 31 thru 33 Exhibit 10
Page 34 Exhibit 11
Page 38 Exhibit 12 _
Attachment 7, Page 3 Construction Dewatering BMP
Page 44 Exhibit 15

Please sign to indicate receipt of the above replacement pages and an
understanding of the instructions. Then retum signed page to:

Tom Bames

BP Exploration (Alaska), inc.
P.O. Box 196612 MB11-6
Anchorage, Alaska 99518-6612

If you have any questions, please contact Tom Bames at (307) 564-51 54.

Name Date



csaszara
Highlight
The modification documents listed in this email have replaced target pages in the REVISION 1, March 27, 1997 document.


NORTHSTAR DEVELOPMENT' PROJECT
FINAL PROJECT DESCRIPTION UPDATE

March 13, 1998

SPECIFIC CHANGES BY PAGE, FIGURE AND TABLE

Page
2.1-9 Updated section to reflect current sump design.
3.3-7,8 Updated section to reflect latest modelling results.
Figure Number
2.1-16 Revised to show current sump designs.
Appendix A, NPDES Pemit Application
Page ii Updated Revision Log. _
Page 6 Exhibit XI-2 revised to show current sump
_ dimensions.
Page 7 Exhibit XI-3 revised to show current sump design.
Page 31 thru 33 Exhibit 10 language revised to address current sump
design and operational philosophy.
Page 34 Exhibit 11 deck drainage sources updated to reflect
Barter Island precipitation rates. '
Page 38 Exhibit 12 revised to indicate compliance with NPDES

Attachment 7, Page 3

Page 44

permit stipulations.

Construction Dewatering BMP revised to state where
ditch plug will be installed.

Exhibit 15 revised to show correct destination of
coarse strainer backwash wastes.




LIST OF MODIFICATIONS

DATE PAGE MODIFICATION
May 9, 1997 | see update | Deletion of cooling water from the project description
instructions
July 25, 1997 | see update | General modifications to text, tables and figures
instructions '
Oct. 28, 1997 | see update | Modified to bring into agreement with updated NPDES permit
instructions | application.
Dec. 5, 1997 | See update | Gensral revision to bring all documents (Final Project Description,
instructions | NPDES Application, and Mixing Zone Application) up-to-date and
consistent with one another, Also increased stack heights, changed
flare configuration, added compressor facilities at CCP.
Mar.13, 1998 | See update | Enhanced deck drainage sump design, modified construction
instructions | dewateting language, updated air emissions section, NPDES
permit application revised.
Northstar Development Project

Final Project Description, Rev. 1, March 27, 1997




NORTHSTAR DEVELOPMENT PROJECT
FINAL PROJECT DESCRIPTION
REVISION 1, March 27, 1997

Modification December 5, 1997

Please remove the following pages, tables and figures and replace with the
. attached replacement pages: '

. Page Numbers -
2.2-1 3.3-3 thru 3.3-8

2.3-1 -3.5-1 thru 3.54
2.4-5 thru2.4-13  3.6-1 thru 3.64
2.5-1
Table Number
2.4-2 ' 3.3-3
- 2.51 3.5-1
- Figure Number
2.1-2 2.4-11
2.1-4 2.4-13
2.1-6 2.4-14
2.1-14 2.4-19
2.1-16 2.4-20
: 2.4-21
Appendix A

Tab; EPA National Pollutant Discharge Elimination System,
Replace entire section

Please sign to indicate receipt of the above replacement pages and an
understanding of the instructions. Then return signed page to:

Tom Barnes -
BP Exploration {Alaska), Inc.

P.O. Box 196612 MB11-6

Anchorage, Alaska 99519-6612

If you have any questions, please contact Tom Barnes at (907) 564-5154.
Kk Fusdeldf fef
2 2 S (2)16/97)

Name Date

KLD‘J‘J"{'l.buJV:r;’\ C)o’pvl #04‘?
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BP EXPLORATION BP Exploration {Alaska) Inc.
900 East Benson Boulevard

PO. Box 198612
Anchoraga, Alaska 89519-6612
(907) 561-5111

March 27, 1997

Ms. Terry Carpenter
Regulatory Branch

U. 8. Army Corps of Engineers
P. O. Box 898

Anchorage, Alaska 99506-0898

Northstar Development Project
Transmittal of_ Final Project Description (Rev. 1)

Dear Ms. Carpenter:

BP Exploration (Alaska) Inc. (BPXA) hereby submits the Northstar Development
Project Final Project Description (FPD), Rev. 1. This document, which is essentially
identical to the onginal FPD submitted to the Northstar EIS Team on December
20,1996, was produced at the request of the EIS Team as a means of clanfying certain
aspects of the Northstar Development Project.

This document includes the incorporation of BPXA responses to EIS Team and State
agency comments to the December 20, 1996 FPD. Responses to the EIS Team
comments were submitted to your office on February 11, 1997. In addition, as
requested by the EiS Team, this document includes, as Appendix A, applications for
Federal and North Slope Borough permits/authorizations. Because the applications for
the Minerals Management Service (MMS) Development and Production Plan, and the
North Slope Borough Rezoning and Master Plan are essentially customized versions of
this document, they are not appended in their entirety to this document. Rather, an
explanatory page has been included in the appropriate agency section of Appendix A
explaining what authorization is being sought and when the application will be
submitted. A listing of State permits required to construct and operate Northstar is
included as Appendix B.

In addition to incorporating the responses to the EIS Team and State agencies into this
document, BPXA has taken the opportunity to further enhance this document by
inclusion of the following:



Ms. Terry Carpenter
March 27, 1997
Page 2

» information on a two-season construction schedule altemnative without specific
dates; and

¢ additional information on BPXA's revised NPDES permit application submitted to
EPA on February 4, 1997, including BPXA'’s March 24, 1997 responses to EPA's
completeness review.

Please note that the provision of information related to the two-season construction
alternative reflects BPXA's desire to preserve flexibility in the construction phase
resulting from uncertainties related to the Northstar lease litigation, as well as
uncertainties related to EIS completion and related permit issuance. Subject to
satisfactory completion of the EIS on a timely basis, it is BPXA's intention to proceed
with construction of the istand in the winter of 1998.

The Northstar Final Project Description, Rev. 1, is being issued in a three-nng binder
format as a “controlled document®, with each copy being assigned a unique control
number for ease of use and documentation purposes.

BPXA has worked closely with the EIS Team, consistent with the provisions of our
agreement, to respond to all requests and comments on the content and format of the
Final Project Description. We request your confirmation that this Final Project
Description, Rev. 1, meets the needs of the Corps as a complete Section 404/10/103
application, as well as meeting the needs of the other EIS Team members’ regulatory
requirements.

If you have any questions, please contact me at (907) 564-5202 or Tom Barnes at
(907) 564-5154.

Sincerely

Supervisor Permitti

Environmental and Regulatory Affairs, Alaska

Enclosure (1)

ce; w/ enclosure
Ted Rockwell, EPA, Anchorage
Paul Lowry, MMS
Tom Lohman, NSB, Anchorage
Jeanne Hanson, NMFS
Kate Moiteret, USFWS, Fairbanks
Gary Hayward, Dames & Moore, Anchorage







BP EXPLORATION BP Exploration {Alaska} Inc.

800 East Banson Boulevard
PC. Box 198612

Anchorage, Alaska 58519-6612
(907} 561-5111

July 29, 1897

To: Distribution List @ €(V\MW

Final Project Description, Rev.1
Northstar Development Project
Transmittal of Minor Modifications Replacement Pages, dated 7/25/37

Dear Ms. Carpenter:

BP Exploration {Alaska) Inc. (BPXA) is enclosing minor modifications

and clarifications to the Final Project Description, Rev.1 for the Northstar

Development Project. These refinements are a result of ongoing

gquestions and comments from the EIS Team and in response to
. constructability issues which have been identified.

A brief description of these refinements follows:

1. Widen working surface of island 11 feet in an east-west direction:

As a result of island constructability reviews, a technical problem arose
involving the connection of the linked concrete mat slope protection to
the sheet pile wall and the open cell sheet pile which is being used for
the dock on the south end of the island. Due to the geometry involved
there were two basic options which would solve the technical problem:
a) widen the working surface of the island by 11 feet, or, b) narrow the
width of the dock face on the south side of the island by 11 feet. In trying
to assess option b) above, it became readily apparent that shrinking the
width of the dock face would have adverse impacts on module
movement on to the island, and would negatively impact materials
movement for re-supply of tubulars and other consumables for the
drilling rig operations.

With the problems encountered with shrinking the dock dimensions, the
project worked to minimize the impacts of widening the working surface
of the island. The widening of the island by 11 feet can be accomplished
without increasing the footprint of the island at the mud line. The total
gravel necessary to rebuild Seal Isiand is still estimated to be
approximately 750,000 cubic yards. (See replacement figures 2.1-2, 2.1-

. 4, and 2.1-11, dated 7/25/97)















LIST OF MODIFICATIONS

DATE PAGE MODIFICATION
May 9, 1997 see update | Deletion of cooling water from the project description
instructions
July 25, 1997 | see update | General modifications to text, tables and figures
instructions
@
Northstar Development Project

Final Project Description, Rev. 1, March 27, 1997
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The camp facilities will be built in two modules. One module will be the quarters;
the other will contain some of the utility support equipment mentioned above. The
warehouse/shop will house the sea water intake sump, and pumps. The camp and utility
modules will be fabricated in Anchorage and transported to the island by barge arriving in
mid-August.

During installation and hook-up of the facilities, the total island manpower is
forecast to peak at approximately 140 people. To accommodate construction manpower
needs, additional bunks will be made available in the permanent camp, increasing the
sleeping capacity on a temporary hasis. Additional consymables for catering support will
be stored on site in conex storage containers.

1.24
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incoming waves, thus reducing the force of large waves against the concrete mat and
sheet pile wall, and minimizing wave overtopping. The primary purpose of this
submerged berm will be to prevent thick multi-year ice floes and ridge features from
contacting the concrete mat slope armor. Because of its -15 MLLW elevation, the
submerged berm will experience erosive forces only during major storm events. Periodic
maintenance and replenishment of the submerged berm will be undertaken as needed. The
footprint of the island on the seabed, including the protective berm measures 950 feet
(north-south direction) by 975 feet (east-west direction).

Since the island will be built over the existing Seal Island, it is anticipated that
approximately 400,000 to 500,000 cubic yards of gravel currently at that location can be
used. Only gravel within the new isiand footprint will be incorporated into the island. To
complete the island, the balance of the gravel will be quarried onshore at the Northstar
mine site and transported to the island site over an ice road during the winter construction
season. Island construction is discussed in Section 2.1.4.

Based on knowledge gained through the successful use of concrete mats in the
past, designs have been formulated to incorporate mats on the island. The mat damage
caused by multi-year ice at the existing Northstar Exploration Island has been noted, and
design improvements have been made for long-term use of mats (Table 2.1-1). Extensive
wave-model testing has been performed for the proposed design.

2.1.3 Physical Environment - Island Design Criteria

_The Northstar Development Project, Conceptual Engineering Report dated
February 1996 was the source used for the following physical environment information.

2.1.3.1 Oceanography

Table 2.1-2 provides a summary of the oceanographic data on currents, sea-level
fluctuations, and waves affecting the design of offshore structures in the Northstar project
area,

Ocean Currents
For a storm-generated sustained wind speed of 60 knots (101 ft/sec, 69 mph), the
surface current would be about 4 knots (6.7 ft/sec, 4.6 mph).

Water Level Fluctuations

A storm surge value of +6 MLLW has been selected for design purposes at shore.
Farther offshore, the effect of storm surge diminishes. The selected design storm surge
condition at the offsbore production island site having a water depth of 39 feet is +4
MLLW.
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construction, the roads will be maintained using graders with snow wings and snow
blowers until ice-road travel is no longer possible, typically in mid-May. _

An over tundra ice road is expected to be constructed for site access purposes
several hundred feet from PM-1 to the coastline. The route from the shoreline to the new
mine site may also require intermittent fundra ice roads. Initially, snow will be cleared
utilizing tracked equipment and front-end loaders with snow drags to the required 60-foot
road width minimum. A thin layer of snow will be left in place for the first Lift of the new
ice road. When the snow has been leveled and spread/compacted between the tundra
hummocks onshore, one half of the roadway will be saturated with fresh water and
allowed to re-freeze. When this approximately 30-foot-wide section is frozen, the
adjacent 30 foot roadway will be saturated and allowed to re-freeze. Subsequent flooding
will be at a lesser rate of application until the required thickness has been achieved.

The offshore ice roads will be cleared and maintained free of snow to allow more
rapid freezing as soon as the natural ice will support the snow removal equipment.
Reflective delineators will be provided and placed along the roadways. The roads will be
cleared to a width of approximately 300 feet, and the snow tapered out, eliminating berms
that create drifting prior to starting the flooding operation to thicken the ice.

Pump units will flood the routes with sea water available at each hole. Once the
entire length of sea-ice roads is completed, tankers will haul fresh water to cap and finish
the roads. Construction of the ice roads will take approximately 45 days.

Where the ice is floating, pumping units will be used to flood the surface of the
ice with approximately three inch layers of sea water. In areas where ridges and
depressions prevent easy access for heavy equipment, the sea ice will be cleared to the
bare ice surface and fresh water will be hauled to level the surface. Once an area is
flooded, it will be allowed to freeze, and the process will be repeated once competent ice
is created. Work will continue until a stable ice bridge is formed, creating an arca wide
enough for two-lane traffic to travel safely. The bridge will be competent enough to
support the heaviest loads expected to be hauled to Seal Island.

The ramp from the shoreline to the sea ice will be constructed with lifts of snow
and water. The initial lifts of water will be hauled with small tanker trucks. The ramps
through the major drainage areas will be constructed with a saturated snow and water mix
and allowed to freeze solid prior to placement of additional lifts.

2.1.4.2 Pit Development
The gravel to be used for island construction will be obtained from a new mine
site to be developed near the mouth of the Kuparuk River. A geotechnical coring program

conducted in 1996 confirmed the suitability of the site as a gravel source. Details of the
proposed site, both in plan and in elevation, are provided in Section 7.
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The mine site has been selected based on the following considerations:

] Nearest gravel source to Seal Island;

. Least haul distance for gravel to the island;
. Least ice road construction length;

. No vegetation to remove; and

. No impact to tundra (gravel bar in riverbed).

Gravel mining will be conducted in accordance with the mi.n.ing‘ plan described in
Section 7.3 of this document. Section 7.6 discusses the possible alternatives considered.

The snow and ice layers will be ripped, removed, and stockpiled adjacent to the
new Northstar mine site. Conventional earth-moving equipment, front-end loaders, and
trucks, will be used to clear and remove the snow and ice from the pit area. The bulk of
the available gravel is covered by two to three feet of waste material. Gravel will be
extracted to the -40-foot elevation.

After the snow and waste material are removed from the pit surface, blasting
operations will begin. Pit preparations will take approximately one month before
commenceinent of gravel-placement activities.

Under a one year construction schedule, all gravel, including that for the island,
valve pads and pipe approach to the Point Storkersen land fall, will be obtained from the
Northstar mine site. The pit will be mined on a one-time basis during the winter prior to
island construction and will serve as the primary source of construction material for the
island. The exception would likely be the use of gravel from either the Put 23 Oxbow
mine site or the Kuparuk Deadarm mine site for the placement of the oil and gas pipelines
within existing caribou and road crossings during the summer along the existing oil and
gas pipeline road system.

Under the two year construction schedule, only gravel for the island will be
obtained from the Northstar mine site, since the Northstar mine site will be flooded at
breakup and therefore will not be available for future use. Gravel for the two valve pads
and the Point Storkersen pipe approach will be obtained from either the Put 23 Oxbow
mine site or the Kuparuk Deadarm mine site. Again, the exception to this would be the
possible placement of the oil and gas pipelines within existing caribou and road crossings
in the summer prior to pipeline construction using gravel from either the Put 23 Oxbow
mine site or the Kuparuk Deadarm mine site.

2.1.4.3 Gravel Haul and Placement
The snow and ice will be cleared to a point 10 feet outside the toes of the island

slopes Utilizing established centerline reference points and slope stakes the ice rubble
ring that accumulates in late fall will be ripped and removed with tracked equipment to
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allow 360-degree access to the island. Prior to placing gravel, the surface ice will be cut
and removed.

Using large-volume haul units, gravel will be transported from the mine site to a
reload area on the shore side of Egg Island. This area is identified on Figure 2.1-6. The
scale of the map does not allow for easily identifying the separation of the temporary
stockpile location from the islands. The exact location of this site will be delineated prior
to commencing the gravel haul activities and will be such that it avoids alteration of
wildlife habitats during gravel transport and potential off-road activity.

Ice thickness will be surveyed to find a grounded section of ice. Approximately
50,000 cubic yards will be stored at the site at any time; this will allow for approximately
three days of surge capacity. The reload area is a surge pile with material being dumped
and loaded at similar rates. From this location, the gravel will be reloaded into lighter
end-dumps for hauling to Seal Island. The end-dumps will deposit their loads on the
existing Seal Island surface; dozers will then spread the dumped load out ahead of the
existing fill. Graders and compactors will shape the fill. In addition to the vibratory
compactors, truck traffic on Seal Island will be routed over the fill to assist in attaining
the best possible winter compaction possible.

Signs will be posted along the haul routes and portahle lights will be placed at
intersections. Unauthorized traffic will be kept off the haul routes. A series of reflective
signs, fiberglass road markers, and flashing arrow boards will alert traffic of the haul
route.

All gravel required for the island and sub-sea berm will be placed during the
initial hauling process. Fine grading and shaping of the slopes will take place in later
months, just prior to slope protection installation. The berm will not be fine-graded but
wave and ice action will tend to level the crown over time.

2.1.5 Sheet Piling

The working surface of the island will be surrounded on all four sides by sheet
piling. A typical cross-section through the sheet piles is shown in Figure 2.1-7. On the
north, east, and west faces of the island, it is planned to drive sheet piles into the island
gravel so that their top elevation will vary between +19 and +27 MLLW as shown in
Figures 2.1-3, 2.1-4 and 2.1-5. The sheet pile wall is designed to carry the loads of the
gravel and water behind it, and surface loads placed on top of the gravel with a magnitude
of 600 pounds per square foot (psf) of area.

Open-—cell sheet pile construction will be used on the south side of the island for
the dock area. The top elevation of the sheet piles along a section of the dock face will be
+7 MLLW to allow docking of barges and roll off of loads onto the island. The water
depth at the base of the dock will be -16 MLLLW.
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The sheet pile sections will be hauled by truck from Anchorage via the Parks and
Dalton Highways to Deadhorse, and then over an ice road to the island. The sheet pile
wall will be installed in the spring, before the bench is shaped and the concrete mats are
placed.

On the west side of the island, up to 40 conex storage containers will be placed
behind the sheet pile wall which has a height of +27 MLLW. The 20 feet long and 8%
feet high conex units will rest on the gravel surface. Placing conex units directly on the
gravel surface will eliminate creation of sheltered areas where wildlife, such as polar
bears, could approach or remain near the Northstar facilities undetected.. This is depicted
in Figures 2.1-4, 2.1-5 and 2.1-11.

2.1.6 Slope Protection System

Linked concrete-mat armor will be used for the Northstar Development Project.
These blocks will be approximately four feet by four feet by nine inches thick with one
inch integral spacers. A 3% inch straight.chamfer is planned. The blocks will be both
square (approximately 9,500 total) and comer trapezoids (approximately 5,800 total).
While the square blocks are approximately 48 inches square (exclusive of the one inch
spacer), there are 36 individual trapezoidal block sizes of various dimensions. Figures
2.1-8, 2.1-9 and 2.1-10 provide details of the arrangement of typical mats, a typical
concrete block and the mat linkages.

A block plant will be set up in a Deadhorse yard for fabrication of these blocks.
Cement and required additives will be trucked from Anchorage. The concrete aggregates
will be mined in the Put 23 mine site on the North Slope. Water will be obtained from
permitted sources shown in Figure 2.1-6. The blocks will be stored outside until they are
transported to Seal Island via ice road or barge.

The island siopes will be fine-graded and shaped. The bench cross-section of

‘Figure 2.1-11 shows the sub-sea side slope of 1 vertical to 3 horizontal. The final shaping
will be closely followed by filter fabric and block installation. On this figure, the dashed
line indicates the expected final gravel berm configuration which would result from wave
and ice action. The top of the berm is expected to be flat, following initial wave and ice
action.

Prior to concrete mat placement, a highly permeable polyester fabric, which
terminates at the level of -20 MLLW, will be placed on the gravel island side slopes to
prevent eroston of the fines from the island slope.

The individual mat elements will be linked together for placement by cranes. Each
block is connected to the adjoining blocks with z series of shackles and chains. The entire
island will be armored in a single open-water season. '

Cranes will be utilized for setting of concrete mats below the water surface.
Divers will be utilized to connect adjoining mat sections. The concrete armor will be
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connected to the sheet pile wall with shackles and chain linked to steel angle iron welded
to the base of the sheet pile wall (see Figure 2.1-7). Blocks which are damaged during the
construction phase will be hauled back to shore for disposal in an approved disposal site. -

2.1.7 Main Facility Foundations

The heaviest loads to be supported on the island, excluding the drilling rig which
provides its own foundation through the substructure, are the process module, followed
by the gas compression module and the accommodation and warehouse modules. They
will be supported on $pread footings placed in the gravel.

A typical module foundation spread footing is shown in Figure 2.1-12a. When the
modules are installed, an extension from the module structural base will result in the
modules being elevated above the island surface.

. Should there be any settlement in the gravel, provisions for leveling and
alignment of all modules and facilities will be achieved by using a hydraulic jacking
system.

2.1.8 Water Intake Facilities

Water will be required on the island for domestic use and for drilling. Sea water
will also provide fire-fighting capability. Intake facilities will be installed below water at
the dock face of the island (see Figure 2.1-13). The intake will be capable of withstanding
impact from rubble ice and will be configured to limit the flow velocity to acceptable
levels.

Sea water intake requirements are approximately 62,000 BWPD.

2.1.9 Deck Drainage

Deck drainage runoff will be managed as required in the Northstar Unit
Development, NPDES Permit. Except for permitted NPDES discharges associated with
the Northstar facility, no process streams will be discharged.

Runoff from the Northstar facility will normally be limited to the period from
May to September, with the greatest volume of runoff being composed of snowmelt.
Uncontaminated snow may be pushed off the edge of the island, where it will gradually
melt into the Beaufort Sea at hreakup. Uncontaminated snow is defined as having no
discoloration or petroleum/chemical odor. Contaminated snow will be collected for
melting and injection in the UIC Class I disposal well, or if necessary, transported off-site
for proper disposal at a permitted facility.

Surface drainage of snowmelt and other runoff will be managed hy a gravity
drainage and catchment system. The surface of the island will be graded so that all ranoff

Modified July 25, 1997 2.1-8




Northstar Final Project Deacription
Rev. 1, March 27, 1997

will collect in two sumps; the north sump will be situated in the northwest comer of the
island and the south sump will be located on the dock immediately east of the helideck,
The island surface will be contoured such that approximately 31% of the island work
surface will drain to the south deck drainage sump while the remaining 69% of the work
surface will drain to the north deck drainage sump.

The drainage sumps consist of buried fabricated steel boxes as depicted on figure
2.1-16. The sumps are sized for a 2 hour retention based on a predicted 10 year storm
event using Barter Island precipitation data. Each sump will have a dedicated drain line
and shutoff valve for operator initiated drainage of impounded, uncontaminated water
from the sump to the ocean. Each sump will have an overflow wier at the inlet end for
sediment containment and an underflow wier located at the outlet end to capture and
prevent oily discharges. In addition, each sump will be equipped with a slotted stilling -
well that will allow viewing from above of the undisturbed liquid surface for the
detection of the presence of an oil sheen.

Each sump will have two level switches installed and configured such that an
alarm will sound at both the main control room and in the security office if the sump level
reaches either of the predetermined levels as indicated on Figure 2.1-16.

2.1.10 Color Scheme for Northstar Structures

The color scheme for exterior structures on the island is shown in Table 2.]-6.
The sheet pile perimeter wall wiil be untreated steel with a rust colored scale. Module
walls, buildings and conex storage containers will be painted beige, and exposed module
steel will be painted gray. The concrete mat will be natural concrete color.

Modifled March 13, 1998 2.1-9
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2.2 FACILITIES FABRICATION
2.2.1 Introduction

The Northstar Development Project is composed of infrastructure and crude oil
processing facilities. The infrastructure facilities are designed to perform the functions of
_-lodgings, life support, logistics, waste management and drilling support. The crude oil
processing facilities will include the process and compressor modules.

' 2.2.2 Module Descriptions
2.2.21 Process Module

The process module is the primary crude processing facility. It will perform oil-
water-gas separation. This module consists of a steel structure with approximate
~ dimensions of 240 feet long by 80 feet wide by 90 feet tall. The main exhaust stacks (four
. each) will extend to a height of approximately 130 feet. The process module will be built
in two sections with a total weight of approximately 6,000 tons. A significant percentage
of the equipment will be installed outside on the module frame.

2.2.2.2 Compressor Module

This module provides five stages of compression for gas re-injection into the
reservoir to maintain reservoir pressure during oil production. The steel structure, which
will weigh approximately 2,500 tons, has approximate dimensions of 125 feet long by 80
feet wide by 55 feet high. The compressor exhaust stacks will extend to a height of
* approximately 130 feet.

2.2.2.3 Permanent Quarters

The permanent quarters module will be approximately 60 feet long by 60 feet
wide by 40 feet high and will accommodate (house and feed) 75 personnel.

2.2.2.4 Utility Module
This facility includes the potable water system, emergency power generation and
wastewater management and will be approximately 60 feet wide by 60 feet long by 35

feet high. The potable water system will be capable of producing up to 14,400 gal/day
(343 bbl/day). Emergency power generation is sized to generate 2.46 megawatts of
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power. The wastewater management facility handles 9,360 gal/day (223 bbl/day) of
‘sewage effluent and up to 5,040 gpd of fresh water washdown water (which is injected
directly into the disposal well).

_ This support facility will also include two modularized tanks (one potable water
tank and one diesel storage, 2,100 and 2,800 bbl capacity, respectively).

- .22.2.5 Warehouse/ Shop Facility
This module will be approximately 150 feet long by 60 feet wide by 35 feet high.
- The warehouse will serve several functions, including heated storage and vehicle and
equipment maintenance.
2.2.26 Pipe Rack

The pipe rack is a fabricated steel assembly supporting the following piping:
production, gas injection, production test, firewater and waste injection headers; and sea
. water, potable water, firewater, diesel, fuel gas, and mud and cuttings piping. In add.mon,
the pipe rack supports electrical and instrumentation cables.
“2.2.2.7 Flare

The flare is comprised of a 215 foot high cantilevered support tower.

2.2.3 Fabrication: General Plan

The modules will be assembled at the Port of Anchorage, on the North Star

* Stevedores’ property (no relation to this Northstar Development Project). This is private

property and will require some improvements prior to construction. A sheet pile dock
facility exists that has the capability for loading the modules onto a barge. Some minor
modifications are needed to allow longitudinal loading of the modules. Fabrication will
begin early enough o support a July sealift. The modules will be loaded on sea-going
barges for an ocean tow to Seal Island. Arrival at the island is scheduled for
approximately August 15. Permits for the module assembly and site preparation have
been acquired.

2.2.4 Portimprovements

Prior to construction of the modules, a temporary office/break area will be
erected. Underground utilities (electric, gas, water, and phone) will be installed.
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2.3 FACILITIES INSTALLATION
2.3.1 Introduction

Facilities installation begins with offloading and setting the modules onto Seal
Island. After the modules are in place, connections to the island infrastructure (primarily
_piping and electrical connections) wili be made. Installation will continue through
functional checkout of the equipment and startup of the facilities.

'2.3.2 Pre-Sealift Preparation

Prior to the arrival of the barges, preparation work on the island will be nece'ssai-y.
Pile shim plates, rig mats and steel plates for module transport will be set, and
construction equipment and supplies will be mobilized.

'2.3.21 Construction Manpower

During installation and hook-up of the modules, the construction installation
‘manpower is forecast to peak at approximately 120 people. This will occur in late August
while the modular facilities are being offloaded and set up. To accommodate the
construction manpower needs, additional bunks will be installed in the permanent camp
increasing the sleeping capacity on a temporary basis. The potable water, sewage and
kitchen facilities in the permanent camp are adequate to meet this peak.

2.3.2.2 Material Staging

Module setting support materials will be staged on the island surface priozwo
sealift arrival. These materials consist of rig mats and steel plate for transporticg the -
modules over the island gravel. 7

2.3.2.3 Equipment Staging
Construction equipment for module installation will be transported to Seal Islahd
in late July via a support barge from the Prudhoe Bay area.

Diesel fuel for the construction equipment will come from Prudhoe and will be
transferred to the permanent facilities diesel storage tank on the island.
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2.3.2.4 Pad Preparation

The module transport path from the dock to the final location will be graded and
compacted prior to placing rig mats and one-inch steel plate.

-2.3.3 Module Setting

After the barges have arrived, the modules will be unloaded and set in their final
* positions. Upon completion of module setting, module interconnecting activity will be
~ conducted. The imterconnecting tasks will include piping, structural, electrical and
instrumentation connections.

2.3.4 Functional Checkout

The final functional checkout (FCO) effort for the facilities will begin after the
- facilities interconnect activities have been completed. FCO is the process of documenting
that all systems work as designed. Upon completion of the FCO activities, the facilities
will be ready for turnover to Operations.

'2.3.5 Startup
First oil startup will occur once drilling has completed the required three or four
wells (one disposal, one gas injector and one or two producers). This should occur early
in the first quarter of the year following installation of the process facilities.

2.3.6 Demobilization

- All major tools and equipment related to construction and installation will be
removed from the island upon completion.
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2.4 PIPELINES
2.41 Introduction

Two pipelines are part of the Northstar Development Project:

1) One 10-inch pipeline from Seal Island to PS-1 to transport sales quality oil
that meets delivery specifications for the Trans Alaska Pipeline.

2) One 10-inch pipeline from the Prudhoe Bay Unit (PBU) Central
Compressor Plant (CCP) to Seal Island to transport high-pressure natural gas to fuel the
drilling rig and assist in the management of the reservoir.

2.4.2 Pipeline Routes

The offshore oil pipeline departs the island and runs south in a subsea trench,
making landfall just west of the Distant Early Warning (DEW) Line Site near Point
Storkersen. The oil pipeline continues due south along a new pipeline right-of-way
running riortheast of Dead Chicken Lake in the PBU until it intersects a segment of
existing pipeline facilities routed between the Gathering Center 3 (GC-3) and PS-1 on the
north side of the Spine Road.

The gas pipeline travels west from the CCP to a point where it intersects the
alignment of the oil pipeline northeast of Dead Chicken Lake turning north to the Point
Storkersen valve pad, where it then runs offshore in the same trench as the sales oil
pipeline to Seal Island.

Figure 2.4-1 shows details of the pipeline routes. Table 2.4-1 provides details of
the lengths of the various pipelines routes, and of the proposed and available facilities.

2.4.3 Design Criteria

The significant design aspects of the Northstar pipelines are described below.
More detailed design information is avatlable in a series of technical notes submitted by
BPXA to the Joint Pipeline Office of the Department of Natural Resources in support of
BPXA’s pipeline right-of-way lease application.
2.4.3.1 Pipsline Description

The pipeline descriptions are summarized in Table 2.4-2.
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2.4.3.2 Pipeline Coatings

In order to provide protection against corrosion of the exterior wall of the pipe,
the offshore segment of the pipelines will be provided with a coating of Fusion Bonded
Epoxy (FBE).

A cathodic protection system will be employed on the offshore segment of the
pipelines to account for the presence of any possible defects or breakdowns in the
coating. This system consists of anodes which will be attached to the pipelines at
predetermined distances during the process of lowering the lines into the excavated
trench.

The onshore oil and gas pipelines will be insulated to control heat loss.

2.4.3.3 Pipeline Protection and Support

The offshore pipelines are placed in a trench to protect them from the combined
effects of ice and strudel scour and coastline dynamics, and will be backfilled after their
installation. Within 2,000 to 3,000 feet of the island, a deeper trench (ten feet) will be
excavated to provide about nine feet of cover over the pipeline. From this point to the
barrier islands the trench depth will be eight feet deep, with about seven feet of cover.
Inside the barrier islands, the trench depth is seven feet, providing approximately six feet
of cover. The trench backfill will be the excavated spoils.

With the exception of the shore approach segment, the onshore pipelines are built
above ground supported on VSMs. The design includes the use of new VSMs along the
entire length of the onshore segments of the pipelines. Use of existing space on selected
segments has been researched. This space is reserved for future expansion by the owners
and is not available to the Northstar project.

24.34 Operations

To ensure safe operations, the pipeline system includes state-of-the-art leak
detection instrumentation interconnected to the process facilities controls via a
Supervisory Control and Data Acquisition (SCADA) system. The pipelines will be
capable of accommodating inspection pigs to obtain information to provide early warning
of potential leak points or pipeline deformation. The inspection pig launchers and
receivers are located at the terminus of each pipeline. Systematic pig runs will allow
operators to monitor trends which can help forecast maintenance work.

Valve stations are included at each terminus and at the shore crossing. These
facilities will allow for the isolation of sections of the pipeline(s) for maintenance and/or
repairs. Additionally, the oil pipeline across the Putuligayuk River will include a manual
valve on both sides of the river.
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The construction platform and ice road segment between the tip of Stump Island
-and Seal Island will be built on floating ice which will be artificially thickened. It 1s
estimated that the ice can be thickened at the rate of three inches per day. With reference
to Figures 2.4-2 and 2.4-3, the ice will be thickened for a width of approximately 200 feet
to permit the transit and operation of the construction spreads. The total width of the
.proposed construction Right-of-Way is 1,500 feet. Figure 2.1-6 shows details of the
_.proposed fresh water sources, as well as the ice roads and pads that are planned to be
built. Construction of the ice roads and thickening of the ice will take place between
- December and February.

‘2.4.5.3 Construction Activities

Pipeline construction activities will take place on an ice platform which, where
required, has been thickened to provide support to the construction equipment. Figures
2.4-2 and 2.4-3 provide a general view of the various activiies undertaken in the
construction of the offshore segment of the pipelines. The sequence of activities follows.

Ice Cutting and Slotting
A slot will be cut in the ice using ice trenchers. The slot will be five to six feet
‘wide in the segment south of the barrier islands (nearshore zone) and 10 to 12 feet wide
in the segment north of the barrier islands (intermediate and deep zones) (Figures 2.4-4
and 2.4-5). The ice will be cut into six-foot by six-foot blocks and removed using
backhoes. The blocks will be moved by front-end loaders to locations away from the
work site to prevent excessive deflections of the ice in the working areas.
. These activities will be performed between the first half of February and the end
of March. :

- Trenching

In the nearshore zone, a trench nominally seven feet deep (six feet of cover over
the pipeline) and six feet wide will be excavated. In the intermediate and deep zones, a
trench nominally eight feet deep and 10 feet deep, respectively (seven and nine feet of
cover over the pipe) and 10 feet wide at its bottom width will be excavated (Figures 2.4-4
and 2.4-5). The excavation will be performed using backhoes. The backhoes required for
the deep-region trenching will be fitted with an extended-reach boom to allow excavating
in 40 feet of water.

Excavation of the offshore trench will be conducted in such a way that the total
excavation volume is removed in one pass. If a second pass is needed to sweep and clean
the ditch, this would be performed just prior to the installation of the pipelines.

The planned construction method anticipates a continuous process of trenching,
pipelaying and backfilling. Beginning in February, three trenching crews will be
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mobilized simultaneously. Crew 1 will start at the shoreline and trench the area of bottom
- fast ice to a point immediately outside the barrier islands corresponding to the 10’ isobath
as shown on Figure 2.1-6. Crew 1 will take approximately two weeks to complete the
excavation of this portion of the trench and will progress at an estimated rate of
approximately 50 feet per hour for 20 hours per day. The excavation will yield
approximately 4 cubic yards per foot of trench. Crew 1 will store the excavated materials
_in windrows alongside the trench.

Crew 2 will start trenching operations at the barrier islands and proceed seaward
' 10 a point midway between the barrier islands and Seal Island. Crew 3 will start trenching
‘Qperations at the midpoint and continue until the trench reaches Seal Island. Crew 2 and
3, working on floating ice, will progress at an estimated rate of approximately 30 and 10
ft/hr respectively. Excavation in this area will yield approximately 11 cubic yards per foot
of trench.

_ There are two cases in the current plan for temporary storage of excavated
. materials from the area of floating ice (Crews 2 & 3). In the base case, the excavated
materials from the first two weeks of trenching will be hauled to the Zone 1 area for
storage. The preferred alternative is to store the materials in windrows alongside the
trench in the area shown as Zone 2. The decision on the location for temporary storage
(Zone 1 or 2) will be dependent on the loading capacity and deflection characteristics of
the ice as determined by on-site measurements at the commencement of operations.

The first section of pipeline will be placed after Crew 1 completes the trench
excavation up to the barrier islands, approximately two weeks after trenching begins.
Backfilling of the trench will occur immediately after pipeline placement using excavated
" materials stored alongside the trench. Excess spoils (approx. 5,000 cu. yd.) will be
collected and hauled to Zone 1. The next section of pipeline will be welded to the first
section, lowered into place and backfilled with material freshly excavated from the
ongoing trenching operations of Crews 2 and 3 and materials from temporary storage at
Zone 1.

In the nearshore zone, where it is expected that the trench excavation will be
conducted in dry seabed, traditional surveying will be conducted to verify that the desired
trench depth has been achieved. In the intermediate and deep zones, where the water will
rise near the surface of the ice slot, acoustical and mechanical surveying equipment will
be utilized to determine that the desired trench depth has been achieved. The records,
together with the results of the bathymetric survey performed in the summer of 1996, will
serve as the basis for the as-built records of the construction activities.
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The trenching activities will be performed between the first half of February and

- the end of March. Backhoes, front-end loaders and other earth-moving equipment will

constitute the main items of equipment to excavate and backfill the trench. Underwater

survey equipment will be used to determine the configuration of the seabed at regular

intervals. Land survey equipment and techniques will be employed to provide horizontal
-control.

Pipeline Installation

- Pipeline instailation will follow immediately behind the trenching spread. Tracked
equipment will tow one string of each of the pipelines to the side of the trench, where tie-
in welds to the previous strings will be made and non-destructive testing (NDT)
performed. The welds will then be coated, the cathodic protection anodes attached to the
pipelines, and the pipelines strapped together to form a bundle. Sidebooms will be used to
lower the bundle through the slot and into the trench. _
_ The work will require tracked equipment or front end Joaders to move the pipeline
_ strings from the make-up area, as well as sidebooms and bulldozers to facilitate the tie-in
of strings and lowering to the seabed. '
The pipe laying activities at the shore and island approaches are described
separately.

Backfilling the Trench

The trench spoils will be transported back from the windrows or from their
temporary storage site and will be placed in the trench (Figures 2.4-6 and 2.4-7).
Backfilling of the trench in the segment between the shore and the barrier islands will be
performed by having earth moving equipment, such as front-end loaders or bulldozers,

~* push the spoils deposited alongside the ice slot into the trench.

- The pipeline construction plan calls for all spoils to be placed ‘back into the
pipeline trench. This includes transporting the spoils from the temporary storage site back
over the ice and replace them into the trench. See Figures 2.4-6 and 2.4-7.

Certain circumstances, such as timing variations between the trenching and
backfill operations, installation schedule delays or unfavorable weather, may prevent
transportation of the temporarily stored spoils back to the open trench section, resulting in
sections of the trench not being fully backfiiled.

Spoils Storage and Disposal Zones
As depicted on Figure 2.1-6, Zone | represents an area 1200' x 2700’ in water

depths greater than -5 ft. MLLW immediately outside the barrier islands. This defined
area will be used for three purposes. First, it serves as the designated disposal site for
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approximately 5,000 cubic yards of spoils that will remain after the near shore trench
-inside the lagoon has been backfilled. These excess spoils result from pipeline
displacement and natural swell of the excavated materials. Second, it serves as the
temporary storage location of all materials excavated from the area of floating ice during
the first two weeks of trenching operations (estimated at 60,000 cu. yds.). Third, as a

- contingency, it is the disposal location of the 65,000 cu. yds. of materials temporarily

- .stored there if the weather or ice conditions dictate the abandonment of operations prior

to completion. Zone 1 has been sized to be approximately twice the size required to store -

-up to 65,000 cu. yds. at an average depth of one foot. This size has been chosen to
. facilitate the efficient placement and spreading of spoils.

Zone 2 is a 200 ft. wide section, 16,600 ft. long within the pipeline construction
right-of-way extending northward from the barrier islands to a point 2,000 ft. south of
Seal Island. Zone 2 is in an area of floating ice and water depths of -10 to -30 ft. It is an
alternate storage area and contingent disposal location for stockpiled excavated materials.

_ There are two cases in the current plan for temporary storage of excavated

materials from the area of floating ice (Crews 2 & 3). In the base case, the excavated
materials from the first two weeks of trenching will be hauled to the Zone 1 area for
storage. The preferred alternative is to store the materials in windrows alongside the
trench in the area shown as Zone 2. The decision on the location for temporary storage
(Zone 1 or 2) will be dependant on the loading capacity and deflection characteristics of
the ice as determined by on-site measurements at the commencement of operations.

The first section of pipeline will be placed after Crew 1 completes the trench
excavation up to the barrier islands, approximately two weeks after trenching begins,
" Backfilling of the trench will occur immediately after pipeline placement using excavated

materials stored alongside the trench. Excess spoils (approx. 5,000 cu. yd.) will be .

collected and hauled to Zone 1. The next section of pipeline will be welded to the first
section, lowered into place and backfilled with material freshly excavated from the
ongoing trenching operations of Crews 2 and 3 and materials from temporary storage at
Zone 1.

Contingency Disposal

It is possible that unforeseen conditions such as drifting ice, opening leads,
impending premature breakup, etc. could develop which would threaten the safe and
successful completion of the trenching and pipelaying operations. Under these conditions,
a decision to abandon the operation for the protection of life and equipment may be
required. The stored materials will be spread and levelled in preparation for permanent
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disposal. Materials stored near the trench inside the barrier islands will be pushed into the
trench and/or hauled to Zone 1. Materials already stored in Zone 1 will be spread and
levelled to an average height of 1 foot with no single geologic feature higher than 2 feet
in any 100“ by 100’ area. Materials stored in Zone 2 will be spread and levelled to a
height not to exceed 3 feet. '

Testing the Pipelines

Once the pipelines have been installed, they will be pressure tested with a
glycol/water mix to satisfy applicable regulations and codes. To reduce the volume of
ftuid required, the pipelines will be tested one after the other by transferring the testing
fluid from one to another. Hydrostatic test fluids shall either be stored for future work,
injected into an approved disposal well, or sent back to the supplier for recycling. It is
possible that all or part of these options will be employed.

The activities will be performed in April prior to sealifi of major facilities that -
. summer. '

24,54 Seal Island Approach

The pipeline approach to Seal Island requires a transition from the island crown at
+16 MLLW elevation to the bottom of the trench at 47 MLLW elevation. This transition
will be made concurrently with the trenching operation and will be performed under wet
conditions.

Figure 2.4-8 provides a plan view of the position of the pipelines with regard to
the island. Figure 2.4-9 provides a cross-sectional profile of the installed pipelines.

2.45.5 Marine Outfall (NPDES Outfall 001)

- Marine outfall (001) exits on the south side of the island through the dock face at
an elevation of approximately -16 MLLW. The actual exit is through a two inch diameter
nozzle that is recessed in the steel sheet pile dock. This is shown in Figure 2.4-11. This -
outfall discharges and diffuses a minimum of 21,600 gpd to a maximum of 49,020 gpd.
The maximum expected temperature rise due to the process is 6.7°C above ambient in the
winter and 6.0°C above ambient in the summer. The component streams that contribute to
this outfall are listed in Table 3.5-1 as Seawater Flush (outfall 001a), Desalination (outfall
001b) and Wastewater (outfall 001c). Except during facility startup and during periods
when the disposal well may not be available, all treated wastewater will be injected into
the disposal well,
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2.4.5.6 Shore Approach

In this area, the pipelines transition from the bottom of the submarine trench to the

terrain surface. The trench will be cut transecting the shoreline and extending
approximately 150 feet inland and the pipelines will be placed in it. The trench will then
‘be backfilled with select material. Native backfill from the original tundra surface will
- then be placed on top of the select backfill. The area where native backfill is placed on
top of the select backfill will require some revegetation treatment. Excess material
- obtained from excavation of the shore approach trench will be transported to the Put 23
" mine site or the newly opened Kuparuk River delta Northstar mine site.
‘ _ The trench excavation will be performed in permafrost material during the winter,
and dewatering of the trench is not expected to be required. However, if water is present
in the trench, the pipelaying activities can nevertheless be performed. Seawater flooding
south of the shoreline may be prevented by leaving / installing soil plugs in the trench.

The final dimensions of the trench and the position of the pipelines within the
trench at the shore approach have not yet been determined, and conservative dimensions
. are provided. The design intent is to reduce excavation volumes to a minimum, while

ensuring adequate protection for the pipelines.

The pipeline riser well may be fabricated from corrugated metal used for road
“culverts, or fiberglass used for manholes.

In this type of environment, it will be difficult to completely stabilize the area
because of natural erosive forces. However, because this section of coastline lies
shoreward of the barrier islands, coastal erosion rates are considerably less than those of
unprotected, exposed coastlines. A detailed historical air photo analysis spanning the
1949 to 1996 period indicates an expected biuff erosion rate of 1 to 2 feet per year.

- 2.4.5.7 Rehabilitation Options

The tundra mat removed during pipeline trench excavation cannot be iaid back on
the restructured surface following placement of select backfill and native soils. Past
experience has shown that the mat does not regenerate and what remains are chunks of
dead tundra that will exist in place and unchanged for several years.

BPXA’s approach to this revegetation effort will be the same as was proposed for
the Badami buried pipeline. After the civil construction work has been completed and the
native material has been placed on top of the select backfill, BPXA will collect a
representative set of soil samples. These soil samples will be analyzed for pH,
conductivity, and macronutrients. The final treatment applied to the site will depend on
the results of the soil analyses, but will likely include the following:

« Lightly seed with Puccinellia langeana and/or Puccinellia arctica.

» Apply N/P/K fertilizer (20-20-20) at a rate of about 400-450 pounds / acre.
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« If suitable sites exist, consider sprigging Elymus arenarius.

The critical element for success of this revegetation effort will be availability of a
suitable seed bed for the Puccinellia and / or Elymus. Once those conditions have been
set, seeding and / or sprigging can take place. Several years, perhaps on the order of three
to five, may be required to establish a community of Puccinellia that will provide
conditions for invasion of other native North Slope species. '

The pad, on which the isolation valve assemblies are located, will be made of

" gravel transported to the site by trucks using the ice road utilized for construction of the
- onshore pipeline segments. It is estimated that construction of the shore approach gravel
- pad will be accomplished in two days, and will require ten to twelve persons such as

operators of equipment and drivers. The construction activities will be performed
between mid-February and the end of March. Figures 2.4-13, 2.4-14 and 2.4-15 provide
details of the facilities that will be built at this location. '

2.46 Onshore

Construction of the onshore segments of the pipelines will be accomplished using

equipment and methods which have been used in the Arctic region for many years.
‘Typically, construction includes the following activities:

2.4.6.1 Tundra lce Road Construction

Pipeline construction activities will be performed from the surface of existing
gravel roads/pads, frozen lakes and/or ice roads and pads which will be constructed with
sufficient thickness and width to protect the tundra. Where required, the pad will also
contain sufficient space for the traffic of construction vehicles, and will be made by the

~* use of snow and spraying fresh water over the surface of the frozen tundra. Construction

of the ice roads and pads will take place in January and February.

Figure 2.4-16 provides details of the proposed cross-section of the ice road on
which the construction activities will be performed. Staging areas for the temporary
storage of materials and/or equipment are shown in Figure 2.1-6.

2.4.6.2 VSM and Pipeline installation

Five existing caribou crossings have been identified. Two are within the
alignment of the oil pipeline and three within the alignment of the gas pipeline. The oil
and gas pipelines will be placed within the existing caribou crossings from the existing
gravel road system. No new gravel is required for placing the pipelines within these
caribou crossings and therefore no expansion of the existing footprint is required.
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Typically, a crossing will be constructed by excavating within the body of the

‘existing crossing the necessary amount of gravel without penetrating the underlying
tundra. Tundra insulation material and the casing pipe which serves as protection for the
pipeline, and which would typically be 24 inches in diameter, will be placed. The
excavated gravel will be placed back into the excavation and the crossing restored to its
original configuration.
i The five crossings will be modified during late July through September, before
" freezing of the soil increases construction difficulties. Subsequently, in late December or
- January the oil and gas pipelines will be placed in the casings. Figure 2.4-17 provides
“details of a typical caribou crossing.

: The pipelaying process will commence in January by having the surveyors stake
the positions where the VSMs will be installed. VSM holes will be drilled and the tailings
cleared. The tailings will be transported to the Put 23 mine site or the newly opened
Kuparuk River delta Northstar mine site. Then VSMs will be strung along the pipeline

- alignment together with the beams. The VSM assemblies will be set in the holes, which
- are typically filled with sand slurry or foam.

Upon completion of VSM installation on a segment of the pipeline, joints of line
pipe will be transported to the site, strung along the pipeline alignment, and welded
together to form a continuous string. Each weld produced in the field will be examined by
NDT. The pipeline strings will then be lifted onto the VSMs, with tie-in welds performed
and tested by NDT. Applying insulation to the tie-in welds will conclude the pipe-laying
activities. .

These activities will be performed commencing in December and continue
through March. Staging areas for the temporary storage of materials and/or equipment are
shown in Figure 2.1-6.

"2.4.6.3 Put River Crossing

The Putuligayuk River crossing will be an above ground crossing that spans the
river. VSMs will be used to support the oil pipeline across the span. The support(s) will -
be installed from the surface of the ice by drilling a hole through the ice and the
underlying soil until the required pile length is achieved. Pile(s) will be set into the hole
and slurry injected in the annulus. Then the pipeline supports will be installed and the
pipeline lifted onto the suppori(s).

The VSMs will be designed to resist the impact forces of ice at breakup. The
VSM design will be reviewed by the ADNR/JPO and the Alaska Department of Fish and
Game (ADFG).

A manually operated isolation valve will be placed on cach side of the river
crossing. They will be installed in line and will be situated close to a supporting VSM.
These valves will be protected from the environment by standard North Slope insulating

ModHied December 5, 1887 2412




Northstar Final Project Description
Rev. 1, March 27, 1997

jackets, and not enclosed in buildings. The use of gravel pads is not expected to be

- required. Access to the valves from the service road will be via catwalks that will traverse
the four existing pipelines located between the road and the oil pipeline. Figure 2.4-18
provides the potential location of VSMs across the river.

-2.4.6.4 Hydrotesting of Pipeline Segments

Completed segments of the pipelines will be hydrotested after they are lifted onto
- the VSMs. The test fluid will be pumped into the pipeline and the pressure will be
~ increased until the desired test pressure (1.25 times the maximum allowable operating
pressure) has been reached. This pressure will be maintained for a minimum of eight
hours. The pressure will then be gradually reduced to atmospheric pressure and the fluid
transferred to another segment of the pipeline. Handling of the test medium was described
in Section 2.4.5.1.

These activities will require approximately 10 days to be completed (in mid-

- April) and hydrostatic testing equipment will be the principal item of equipment.

2.4.7 Facilities

At each extremity of the offshore and onshore segments of the pipelines, a valve
station will be installed to permit isolation of each segment for maintenance and/or repair
purposes. In addition to the above, pig launching and receiving stations will be located at
both ends of each pipeline.

2.4.7.1 Valve Stations

Production Island _ :
- The pipelines will be provided with automated, quick-closure valves on the island.
These facilities will be an integral part of the leak detection systern and will be coupled to
the SCADA system.

Shore Approach

At this location, valves similar to those used at Seal Island and connected to the
SCADA system, will be installed in a building on a new gravel pad located
approximately 150 feet inland of the existing shoreline.

It is not planned to build a permanent road to the nearest facility (PM-1). Surface
access can be provided all year by means of soft-tired vehicles and helicopter. In order to
provide quick access to the valve station, the gravel pad will be sized to accommodate a
helicopter landing pad. Electrical power required to operate the valve actuators, and
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instrumentation will be provided by a generator. Given the exposed nature of this location
-and its proximity to the coastline, the facilities will be contained within an enclosure.

Put River Crossing
At this location, a manually operated valve will be installed on each side of the
~ CIossing. _

Tie-ins to Existing Facilities _
Valve facilities similar to those described previously will be built at the following
" locations: _ ‘
k 1) The te-in of the oil pipeline at PS-1. At this location, a check valve will
be installed to prevent backflow from the pipeline (Figure 2.4-19).
2) The tie-in of the gas pipeline. Figures 2.4-20 and 2.4-21 provide details.

~ 24.1.2 Pig Launching/Receiving Facilities

Pig launching and receiving facilities will be provided for the oil and gas
pipelines. At the island, the facilities will be incorporated within the process module and
will be permanent. Onshore, the pigging facilities may be removable, and provisions will
be made at the tie-in locations to existing facilities to allow use of temporary pig
launching and receiving facilities.

2.4.7.3 Gravel Pads

New gravel pads are proposed at the shore approach location and at the CCP. The
" pig launcher for the gas pipeline at CCP will be installed on a new gravel pad. On this
same-pad will be a compressor module, a gas cooling skid, a metering module and an
electrical power generation skid. The new gravel pad is required to preserve the space
adjacent to present CCP for routine operations and maintenance activities.
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2.5 DRILLING
2.5.1 Design Criteria

Siting of the well locations and allocation of space on the. island for drilling
operations are governed by several criteria which are summarized in Table 2.5-1. The
island layout includes 23 wells, 15 of which will be oil producers, 7 will be gas injectors,
and one will be a disposal well. Up to 14 additional slots can be accommodated to allow
for reservoir uncertainties and in-fill drilling. The well spacings (10 feet from center to
- center) and drilling footprint can accommodate a number of different North Slope rigs.

A sheet pile wall (180 feet in length) shown in Figure 2.4-8, allows the eastern
portion of the dock to remain level] at +16 MLLW to provide a level drilling area. The
western portion slopes from the dock face at +7 MLLW up in a northerly direction to +16
MLLW at approximately the middle of the island, and will be used for movement of
materials and supplies from the dock to the drilling and storage areas.

_ The current choice of rig for this project is Nabors 33E (formerly named 3A).
-This rig can be broken down into light loads and trucked over a floating ice road, or
mobilized by barge. The rig is supported on a sub-structure for load distribution.

2,5.2 Mobilization and Supply

For the single season construction schedule the drilling rig, drilling equipment and

- materials, and supplies for five wells will be mobilized by barge in September
immediately after sealift of production facilities. It is anticipated that these wells will be
drilled during freeze-up when the island will have to rely on helicopter for additional
material supplies.

‘ For the two season schedule the rig, drilling equipment and materials, and
supplies for five wells will be mobilized by ice road in March. These wells will be drilled
during break-up when the island will have to rely on helicopter for additional material
supplies.

The drill crew will travel to the island by ice road or helicopter, depending on the
time of year. Regular crew changes will continue until the end of the drilling phase with
headcount varying from 45 to 50. Table 1.2-2 provides details of the equipment and
materials that will be moved during the installation phase.
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NORTHSTAR DEVELOPMENT PROJECT
FINAL PROJECT DESCRIPTION

3. OPERATIONS PHASE

3.1 INTRODUCTION
3.1.1 Purpose

This section discusses the operations phase of the Northstar Development. For
this plan, “operations” is defined as the period from completion of installation of various
facilities and turnover of those facilities to the operating group.

3.1.2 General Considerations

Northstar process facilities are located on the production island. The island
location presents special challenges from an operations perspective including the
following key issues:

» The facilities will be manned. Environmental risks and the value of
production optimization contribute to this decision.

» Emergency evacuation of personnel from the island is of primary
importance. The plan assumes helicopters as the vehicle of choice.

» Transportation to the island is by three modes: helicopter, barge, or ice
road. Ice conditions Limit barge traffic to three months per year (July,
August, and September). Ice roads can be utilized from late December
through May. The remaining four months (May, June, October, and
November) require the exclusive use of helicopters for access.

* Supplies, particularly heavy bulk items, must be staged on the island
during the ice-road and/or open-water windows. Perishable items,
including food stuffs, will require transportation on a regular basis.

» Equipment reliability and sparing is weighed heavily against initial
costs. Major maintenance opportunities will be limited due to the
logistics restrictions mentioned above,

+ Limited storage is available on the island. An efficient resupply strategy
is essential.

* Facility shutdown and isolaticn of the subsea pipelines are critical.
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* Waste disposal includes drilling, camp and process waste products.
Section 6 of the Final Project Description, Rev.], deals specifically
with the various waste management methods proposed.

3.1.3 Basic Criteria

Northstar Development oil is a light, sweet crude with a relatively high gas-oil
ratio of approximately 2,200 standard cubic feet per stock tank barrel (STB) and a carbon
dioxide content of five percent. The reservoir is at high pressure and the wells will flow
easily. The primary drive mechanism is thought to be pressure depletion. Gas re-injection
will be utilized from start-up to maintain reservoir pressure and improve recovery. There
is an aquifer, but the extent of pressure support is not yet known.

Reservoir fluid from producing wells is a mixture of oil, gas, and water. The
process facilities separate this mixture into a sales-quality oil product for shipment to
shore, gas which is re-injected into the formation, and water which is injected into the
waste disposal well. An estimated nominal 65,000 barrels per day of crude oil will be
produced. There will initially be approximately 15 producing wells, seven gas injection
wells, and one Class I non-hazardous waste disposal well (23 total wells). All produced
water will be disposed of by injection into the waste disposal well. Space for 30 to 34
wells, at a wellhead spacing of 10 feet is achievable with the current island configuration.
The operational design life is 15 years. Natural gas liquids (NGLs) will be recovered
from the produced gas before gas re-injection, and blended with sales oil.

BPXA'’s reservoir studies show that the optimum depletion method for the
Northstar reservoir is gas cycling. Gas cycling utilizes re-injection of produced gas plus
gas from an outside source (make-up gas) to offset reservoir withdrawals, maintain
pressure, and provide a means of displacing oil from the reservoir.

The Northstar Development reservoir depletion plan calls for importing up to 100
MMscfd of gas from shore during the peak injection period. This gas will be added to
produced gas, for a total peak gas injection of 600 MMscfd. The import gas will be
supplied from the Prudhoe Bay Unit; however, no formal agreements have been signed at
this time. In the event gas purchase negotiations are not successful, waterflood can be
installed as a means of secondary recovery approximately one year after first oil start-up.
Source water for the waterflood would be sea water taken through the island’s seawater
intake.

Nominal plant design capacities are shown in Table 3.1-1.

The wells and facilities on the island will be operated by a staff of approximately
20-25 core people housed on the island. The Northstar facility is self-contained.
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3.3 FACILITIES
3.3.1 Process/Facilities
3.3.1.1 Inlet Crude Qil

The reservoir temperature is 246°F and the pressure is 5,300 psig. The surface
flowing temperature is expected to be between 130° and 180°F (170°F has been assumed
for process modeling), and flowing wellhead pressure is expected to be in the range of
1,200 psig, Wellhead shut-in pressure is expected to be less than 5,000 psig, Air cooling
is used to reduce the produced gas temperature to increase compression capacity and
NGL recovery on a year around basis. If the flowing wellhead crude temperature exceeds
170°F, the compression capacity and volume of NGLs recovered will be slightly reduced
from that calculated. Likewise, if the flowing temperature is less than 170°F, compression
capacity and volume of NGLs recovered will increase slightly.

Northstar crude is significantly richer in lighter ends than any of the individual
streams currently entering the Trans-Alaska Pipeline, and contains only half the C30+
content of the lightest constituents in the pipeline (C30+ refers to molecules with 30 or
more carbon atoms). The gravity of Northstar crude is a nominal 42° API. The oil
contains 1.3% wax, and no asphaltene was detected (above experimental uncertainty).
The pour point is less than -20°F, and the oil is non-Newtonian at or below 32°F. No
incompatibilities were seen when Northstar crude was mixed with Endicott, Lisburne,
Point McIntyre, Milne Point, or Prudhoe Bay crudes. The oil will be cooled using air
coolers at Northstar before shipment. Table 3.3-1 shows the representative analysis of
Northstar crude. :

3.3.1.2 Outlet Oil

The sales-quality oil will meet Trans Alaska Pipeline specifications at Pump
Station #1 (PS-1) including:

* True vapor pressure (maximum): 14.2 psia at delivery temperature; 14.0

psia operating;

* Temperature (maximum): 142°F;

* Temperature (minimum): 105°F;

+ Basic sediment and water (BS&W): 0.35 percent;

* Pressure {(minimum): 85 psig.

In order to meet the minimum delivery temperature of 105°F, the Northstar sales
oil will be re-heated in a heater located near PS-1 prior to delivery.
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3.3.1.3 Residue Gas Re-injection

Residue gas re-injection pressure is approximately 5,500 psig, the temperature is
140°F, and the molecular weight is 21.9. Produced gas will be dehydratcd using a
tricthylene glycol (TEG) system to prevent hydrate formation in the surface piping and
downhole, and to minimize corrosion due to carbon dioxide.

3.3.1.4 Produced Water

Produced water is treated to reduce the oil content to less than 50 ppm, and to
remove dissolved gas. The produced water stream will be injected at pressures up to
3,000 psig into the disposal well.

3.3.1.5 Process Daescription

The facility design concept is a single production scparation train with two 50
percent high pressure gas compression trains and no dedicated backup of process
equipment. To minimize air emissions, facility design and selection considerations
include best available control technology (BACT), new source performance standards
(NSPS), maximum achievable control technology (MACT), and assurance monitoring,

Oil Treating: A mixture of oil, water, and gas is received from the producing
wells in the high-pressure separator, and is separated by phase.

Sales Oil Conditioning: Light hydrocarbon components including methane,
ethane, and propane are removed from the oil, and heavier natural gas liquids (NGL)
inchiding butane and pentane are mixed with the crude. NGL recovery adds about four
percent to the volume of sales oil.

Sales-quality oil is cooled using air coolers before it enters the main oil pipeline to
shore. Northstar will utilize only air cooling to reduce the sales crude temperature from
153°F to 50°F (annual average) for export from the island. At PS-1, it will be re-heated to
105°F (minimum) prior to delivery in order to meet TAPS specifications.

Vapor Recovery: Recovered vapor is combined with the overhead gas from the
high-pressure separator.

Gas Drying: Overhead gas and recovered vapors from the high-pressure separator
are combined and cooled to 80°F using air coolers. The resulting condenséd liquids and
gas are separated in a filter separator, with the gas being routed to a TEG contactor where
water is removed.

NGL Recovery: Produced gas contains significant amounts of NGLs — primarily
butanes and pentanes — which are condensed and recovered using air cooling. The
recovered NGLs are stabilized and sent to the crude stabilizer for final blending with
sales oil.
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Injection Gas Compression: After NGLs are recovered, the residue gas is
compressed for re-injection in the Northstar reservoir, This is accomplished with two gas-
turbine-driven compressors (approximately 32,000 horsepower each).

Gas imported from shore via the gas pipeline arrives at the island at high pressure.
This import gas stream is high-quality natural gas that has already been dehydrated with

.NGLs removed and compressed onshore prior to transport to the island. Once on the
.island, it will combine with Northstar gas at 685 psig and be further compressed to 5,500
psig for injection.

- Process Utilities: Utilities supplied at the facility include instrument air, service
‘air, nitrogen, high-pressure and low-pressure fuel-gas systems, slop oil storage, ‘diesel
fuel storage, and heating medium. Process chemical storage is identified in Section
3.5.38.

Flare: A flare will provide the safe and controlled release of safety emergency
vents, relief-valve discharges during process upsets, maintenance blowdowns, and other
releases relating to the safety of the facility and operating personnel. The smokeless flare

.will meet State of Alaska opacity requirements. API 520/521 guidelines will be used for
- vent system and flare design.

Seawater Treatment Plant: A seawater treatment plant (STP) will only be
instalied if make-up gas is not available, and Northstar is required to change the optimum
development plan from gas cycling to the fall-back option of waterflood. The design is
such that waterflood can be implemented as a future addition approximately one year
after first oil start-up.

Complete facilities for gas cycling have been engineered and will be purchased. If
make-up gas needed for gas cycling is not available, one of the two 32,000 HP gas re-
injection compressors will not be needed. This second unit could either be canceled or the
unit can be installed as a spare.

‘ If an STP were to be installed, as a future addition, it would be packaged in
truckable skids. The deaerator tower would likely be located adjacent to a skid. This
work would not involve any expansion of the island working surface. A detailed
description of the Northstar STP is as follows:

Feed water: Feed water comes from the secawater intake. The flow rate is
2,551,296 gpd maximum which has been chlorinated.

Coarse There are two cartridge type mechanical coarse strainers. One unit is
strainers; in service at all times. Debris collected from the strainers will be
slumed and disposed of in the disposal well.
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Media There are three media filters (102~inch diameter by six feet high), two

filters: of which are in service at all times, with the third unit being
backwashed. Polyelectrolyte filter aid is mJectcd into the feed water
upstream of the filters.

23,472 gpd maximum of inlet feed water is used to backwash the
filters. The backwash is discharged in the combined wastewater
stream to the marine outfall,

Deaerator  Antifoam is added to the filtered water upstream of the deaerator

column: column. The deaerator column is a-vertical tower approximately 46
feet tall and between 84 inch/144 inch in diameter. Natural gas
removes dissolved oxygen from the filtered water in the deaerator
column. Oxygen scavenger is injected in the column to remove trace
amounts of remaining oxygen. The natural gas with oxygen is routed
from the top of the column to the flare for incineration. Corrosion
inhibitor and scale inhibitor are added to the treated water stream once
it leaves the deaerator in route to the water surge tank,

Water surge The water surge tank is 2,000 bbl. capacity, 30 foot diameter with a 16
tank: foot height. 1t is installed in the gas cycling case as the produced water
surge tank. In the waterflood case, weated seawater and produced
water are combined in the surge tank prior to being routed to the

injection pumps.
Guard Two (2)-micron filters (two each, with replaceable cartridge elements)
filters: are installed upstream of the injection pumps preventing solids and.

filter media from damaging the pumps and being injected. Cartridge
filter elements are disposed of by approved methods.
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Injection Injection pumps raise the treated water pressure to 3,500 psig for

pumps: injection into the Northstar reservoir. In the gas cycling case there are
two 1,750 HP electric motor driven pumps (440 gpm capacity each)
for disposal of produced water. For the waterflood case, three water
injection pumps are required for a total injection capacity of up
2,520,000 gpd.

'3.3.1.6 Electrical Power

' The drilling rig will provide its own power (approximately 3,000 kilowatts) using
generators fired on fuel gas imported via the gas pipeline. Once the production facilities
are operational, the base-load power requirements will increase to approximately 18
megawatts and will be provided by 1nultiple gas-fired turbine generators.

Emergency power for normal operations will be provided by two 1,230-kilowatt
diesel generators. Initially, both will be in full-time service for camp and construction
power. These umits will be installed as part of the permanent camp utility system, and will
provide life support until the main process/production facilities are in service. Electrical

loads are summarized in Table 3.3-2.

Uninterruptible power supply systerns provide power to the control systems and
switchgear.

3.3.1.7 Lighting of Island Facilities

A design requirement for lighting the island is to direct lighting to the local area
where required to assure the safe operations while minimizing misdirected lighting glare

- to the sea. A preliminary description of general island exterior lighting is presented in

Table 3.3-3.
3.3.1.8 Instrumentation and Controls

Instrumentation and controls will follow current industry practices for remote
facilities. Instrumentation features will include:

Local and remote monitoring of well, process, and safety data,

Pipeline leak detection,

Automatic alarms that report out-of-normal operating conditions,
Security systems to prevent unauthorized modifications,

Remote terminal units (RTUs) for pipeline monitoring and transmitting
data,
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» Standardized instrumentation for modules and equipment,
» Monitoring the position of key pipeline and well block valves, and
* Unit shutdown and emergency shutdown system capability.

Operator consoles will be located in the control room in the process module. The

~ -operating system will display process conditions and equipment status, including any

_-alarms, trip conditions, and fire/gas detection status. Alarms will be relayed to the

operator on a real-time basis, thus allowing the operator to make rounds through the

‘ plant. Emergency shutdown devices can be activated manually, both locally and
. femotely. : '

_ Northstar Development sales oil will be metered on site before delivery and
custody transfer to the Northstar common carrier pipeline. The oil pipeline wili tie-in to
PS-1. A meter prover will be installed on-site to test the sales meters. A software system
for pipeline-leak monitoring will continuously compare the flow rates of the on-site
meter, the pipeline tie-in meter at PS-1, and the pipeline pressure profile. Automated
pipeline isolation valves are located on the island, at the shore approach, and at the tie-in
. point. Manual valves are installed at both sides of the Putuligayuk River crossing. The

position of each automated valve and the pipeline temperature and pressure will be
~monitored from the control room. The operator will make any necessary decision to

remotely actuate the pipeline isolation valves. -

3.3.1.9 Telecommunications

A SCADA radio link system will communijcate between Programmabie Logic
Computers (PLC) in the piant and remote terminal units along the pipeline. A voice link
will connect personnel on site using mobile and portable radios. Telephone voice/data/fax
" communications in the facility will be integrated with paging systems, and with normal
telephone carriers via a microwave link. An aviation radio and marine radio at the office
will handle air-to-ground and ship-to-shore communication. A remote terminal unit
(RTU) at the shore approach will be powered by generators supplying batteries.

3.3.1.10 Flare

A 215 foot high, cantilevered flare tower is located in the northwest corner of the
island. The flare tower has both low pressure and high pressure flare tips. The purpose of
the flare is to incinerate natural gas releases resulting from the process (safety purges of
equipment, glycol regenerator, STP deaerator) and from equipment being started-up /
shutdown due to maintenance. A description of the flare with the predicted flame color
and brightness are provided below:
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High The HP flare will operate only during emergency situations for short

pressure periods while process equipment is being shutdown. Pilot and purge

(HP) flare:  gas will be provided continnously to the flare tip. While flaring, the -
flame will be smokeless, virtually transparent, and light yellow and
blue in color. Luminosity will be low because the flare is expected to
be virtually transparent.

Low The LP flare will operate continuously through pilot and feed gas to

pressure the system. The flame will be smokeless and yellow to light orange in

(LP) flare:  color. Low luminosity is expected becanse the flame should be
virtually transparent. '

3.3.2 AirEmissions

From an emissions perspective, the Northstar project consists of several separate
activities that result in the emission of air pollutants.

3.3.2.1 Construction Operations

The Northstar Development Project involves various construction tasks that vary
in nature and timing, most of which occur sequentially. The first major construction task
involves construction and preparation of the gravel island. Another major task is the
installation of the pipelines from the shore to the island.

The Northstar Development Project facility boundary, for the purpose of air
quality permitting, is the edge of the gravel island at mean low low water (MLLW). All
construction activities that occur within the constructed island boundary are included in
the Air Quality Control permit application. A reasonable maximum case emission
inventory, valid for both single-season and two year construction schedule is presented in
Table 1 below: '

Table 1
Summary of Annual Emissions from
Northstar On-Island Construction Emissions

(tons/year) : CO NOx PM10 S02 YOC

Maximum Annual Emissions - 158.5 7335 . 52.5 25.7 517
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Off-istand construction activities, such as island and pipeline construction, need
not be included in the Air Quality Control permit application. Under the single-season
construction schedule, annual emissions are expected to be higher than for the two-year
case. Overall, the emissions from these temporary activities are expected to be very
similar. The emissions estimate for the single-season case is presented in the table below:

Table 2
Summary of Annual Emissions from Off-Island Construction Emissions
(tons/year) CO NOx PM10 802 vOC
Maximum Annual Emissions 265.4 1212.9 86.5 65.0 96.2

3.3.2.2 Drilling and Production Operations

The drilling rig’s function is to drill production and injection wells at the
Northstar project site. Equipment required to support these operations differ significantly
from equipment required for the production facilities. The drilling rig requires a source
to power (prime movers) the draw-works equipment. In addition to the prime movers,
drilling rigs are typically supported by a coliection of boilers, heaters, cold start engines,
mud pumps, cement pumps etc.

For long term operations, the primary source of power to the drilling rig will be
from the production facility power turbines. When this power is not available, the drilling
rig can utilize fuel gas to generate power from the prime movers to continue drilling
operations. ' '

Once fluids are produced from the production wells, the produced streams are
minimally treated to separate the gas, oil and water phases. The gas will be used as fuel
for the facilities sources, and excess will be re-injected into the formation. The primary
sources of air emissions from the production facilities are turbines used to provide power
and gas compression, backup power sources (reciprocating internal compression engines)
and various small heaters and portable sources powered py IC engines.

Table 3
Summary of Annual Emissions from Long-Term Operations
(Drilling and Production)

Modifted March 13, 1698

(tons/year) CO NOx PM10 S02 vOC
Drillinggperations 2.9 13.3 L5 2.7 0.7
Production Facilities Operations 406.6 646.7 106.5 41.1 93.2
On-Shore Facilities Operations 52.5 -148.1 8.9 2.7 5.6
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TABLE 3.3-3 GENERAL ISLAND EXTERIOR LIGHTING

ITEM OR AREA

DESCRIPTION OF LIGHTING

~ APPROXIMATE ELEVATION

Living quarters (PLQ)

Helipad

Utility module

Warchousc/shop

Storage lunks

Flarc boom

Drilling rig (Nabors 33L)

Process moduile

(ias compressor module

Pump house

(3 190 watt sodium lights on west side in main entrance te PLG.

{7) 100 walt sodium {Toodlights in cmergency cgress slairwey on south side.

(3} 150 watt fMloodlights in west stairway access.

{3) 100 watt helicopter warning lights (red lens) on south side ncar helipad. One of 3
warning lights on top of windsock.

{2) 150 watt lights intcrnal to the wind cone of windsock.

{2) 1,000 watt lood lighis on south side of PLQ for loading/unicading helicopter.
In service only during loading/unloading operations.

{16} 40 wait amber lens runway lights around perimeter of pad.

{2) 150 watt sodium liphts over West entrance.
{4) 150 walt sodium lights on North wall of module.

{13 150 watt flondlight on NW corner to light fuel island.
(6) 150 watt lloodlights around perimeter. 2 on south, 2 on norh & 2 on east side.
{9) 150 watt sodium lighis in stairway access {J or 2 in each).

{2) 150 watt sodium lights on sluirway platform to dicscl & potablc walcr lanks.
(1) 150 watt floodlight on dicse! lank.
{3) 150 watt Moodlights on Nonh side ol tank platform.

(2) 104 watt helicopter warning lights (red lens).

(2) 100 wait helicopter warning lights (red lens) on mast.

(4) 400 want Aondlights on rig.

(3} 400 watt floodlights on scrvice building.

(2) 400 walt Moodlights on pipe building,

{12) 400 watt fMloodlights on production pipe rack perimeter Facing drilling pad.

(5) 400 walt Moodlights on east side acing drilling

(2) 400 wait Noadlighis on north side

(2) 400 watt Moodlights on north side pipe mck area

(2) 150 wait floodlights in stairway between process/compressor module

{2) 400 watt Noodlights in lront of pump housc & arca under elevated walkway

(2) 400 watt {Teodlights on north side over pad between sheer pile wall & compressor
modulc

{(3) 400 watt floodhghts on east side of compressor module over conex nrea

{2) 400 walt floodlights on west side between pump house & conex units

28’ elevation above MLLW
Lagp24™, 2 @ M°; 262 45°; 2@ 55’ clevation

60" clevation; light on windsock at 80

80’ clevation

49" ¢levation

11.17" elevaiion {14” above surface of pad)

34* clevation
3@ 34°; 1 @@ 307 clevation

20" clevation
42’ glevation
30 elevation. 6 on east side faeing drilling
35" elevation
607 elevation
35" elevation
190" elevation
229" elevation
80" elevation
5B’ clevation
37" clevation

45’ elevation

56" clevation

43" elevation

56° elevation
56" elevation

50° clevation
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3.4 PIPELINES
3.4.1 Introduction

This section presents details of the measures that will be taken and the activities
that will be performed to ensure that the operation of the Northstar pipeline system is
conducted with a high degree of safety and reliability.

3.4.2 Corrosion Protection
34.2.1 External

The potential in the cathodic protection system will be measured annually at the
ends of the pipelines. If required, the system can also be tested at midpoints by measuring
the potential between the pipeline and a reference electrode. In order to perform this test,
the pipeline would typically require uncovering.

In keeping with North Slope practice and BPXA’s specifications and procedures,
the onshore segments of the pipelines will not require application of a corrosion
protection coating or cathodic protection. At locations such as road and caribou crossings,
the pipelines will be coated externally to prevent localized corrosion, and tests will be
conducted on a regular basis to verify performance of the coating.

3.4.22 Internal

Considering that the transported fluids have characteristics which would not result
in the corrosion of the inside wall of the pipelines (low water and sulfur content in the
sales oil, and sweet and dry injection gas), an internal protective coating will not be
provided. The use of inhibitors added to the fluid streams may be considered if required
by the ultimate fluid properties and operation conditions.

3.4.3 Segment Isolation

To isolate segments of the pipelines in case of an accident or for the purposes of
performing inspection and maintenance, valves will be installed as follows:

* Qil pipeline: Automated, quick-closure isolation valve at each terminus of the
pipeline and at the mainland shore approach. Check valve at termination point
to prevent back flow. Also, there are manual valves at the Putuligayuk River
crossing and the pipe segment is elevated six feet above the adjacent pipe
segments over the tundra in this area.

3.4-1
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procedures which will be addressed in the Oil Discharge Prevention and Contingency
Plan (ODPCP), which is presently under preparation, the required response will be
initiated.

3.4.5 Pigging

Pigging will be performed for the purposes listed below. It should be noted that
the activities listed will not necessarily be performed on all pipelines.

* Wall thickness measurement. This activity can be performed with uni-
directional pigs equipped with ultrasonic or with magnetic flux leakage
equipment.

* Determination of geometry (axial, vertical, and possibly lateral).
Specialized uni-directional pigs equipped with inertial navigational and
measuring equipment are required.

* Assessment of mechanical damage. Requires the use of uni-directional
‘specialized pigs, equipped with mechanical feelers and recording
equipment.

* Cleaning and removal of paraffin, scale, sediment, or liquids. This
activity is normally performed by employing uni-directional or bi-
directional pigs fitted with scraper cups or brushes.

» Distribution of inhibitor if required. This activity requires the use of
ordinary foam pigs.

Table 3.4-1 provides details of the proposed pig runs.

For the purpose of performing the pigging activities, the oil pipeline will have pig
launching facilities at Seal Island and receiving facilities at PS-1. The gas pipeline will
have a pig launcher installed onshore at the gas supply point, and the pig receiver will be
located on Seal Island. Transportation of the pigs and the necessary supplies to and from
the island will be part of the routine island supply.

3.4.6 Maintenance and Repairs
3.4.6.1 Maintenance

The pipelines will not require major efforts to ensure that they function in a
trouble-free manner. Externally, the onshore pipelines will be visually inspected along

their entire lengths by using existing roads on a year-round basis where the pipelines lie
along a road, or by helicopter where the pipelines lie remote from a road.

3.4-3
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3.5 INFRASTRUCTURE OPERATIONS
3.5.1 Introduction

The permanent quarters, temporary construction, and infrastructure support
facilities at the island will be designed to provide adequate lodging, life support, waste
_management, and logistics support services for:

» As many as 142 personnel during the peak of construction;

+ Approximately 70 to 75 personnel durmg the dnllmg and facility
operations; and .

» Approximately 20 to 25 personnel during the production-only phase.

3.5.2 Scope of Supply Sunimary

The camp and infrastructure support facilities have essentially four types of
- supply/transport requirements: manpower, diesel fuel, chemicals, and consumables
(including perishable and non-perishable foodstuffs).

Typically, the following chemicals are required to supply the infrastructure
support facifities processes:

o Calcium Hypochlorite powder for seawater chlorination:
approximately 2 1bs./day

 Sulfamic or Sulfuric Acid: 50 Ib/yr.

» Defoamer: 0.5 ppm (34 g/day)

* Scale Inhibitor: 15 ppm (1 Kg/day)

» Sodium Hypochlorite for potable water: 0.5 ppm TRC at point of
consumption.

* Calcium Bicarbonate Powder

» Coagulant (alumy: 2,700 1b/yr. (waterflood case only)

» Flocculant (polymer): 53 1b/yr. (waterflood case only)

All resupply of process chemicals can be transported in bulk during open water or
when the ice road is available.
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3.5.3 Detailed Description

3.5.3.1 Pemanent Living Quarters

This facility will house up to 75 personnel, and will include a kitchen/dining
-facility, lavatories, a recreation area, medical facility, office space, laundry, etc.

3532 Utility Module
The utility module contains facilities that handle the following functions:

o Potable Water. This facility will consist of a single distillation type
desalinization water unit with a total capacity of approximately 14,400
gpd. It produces potable water for both the living quarters (9,360 gpd)
and washdown water (5,040 gpd) for operations and drilling.
Washdown wastewater is collected and injected directly in the disposal
well and bypasses the treatment facility. This is described in the
NPDES Permit Application.

» Emergency Power. This facility will consist of two diesel fueled 1,230
KW generator sets.

-« Wastewater Treatment. This consists of a single fixed-media activated-
sludge treatment (FAST) system that automatically treats and disinfects
all domestic sewage wastewater from the island. This is an aerobic
biological process that uses fixed media for bacterial growth. A
disinfection system using ultraviolet lights will be placed in the
discharge strearn downstream of the FAST units prior to final disposal.
Treated effluent is pumped through a UV sterilizer to provide for
disinfection. The system handles 9,360 gpd. Once the disposal well is
drilled and operational, treated sewage will be injected. Until the
disposal well is available, treated sewage will be discharged through the
marine outfall line.

The Biological Oxygen Demand (BOD) values shown in the revised
NPDES Permit Application are 25 mg/l maximum daily and 15 mg/]
average daily (concentration). The Total Suspended Solids (TSS) values
are 34 mg/l maximum daily and 25 mg/] average daily
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{concentration), and 1.20 kg maximum daily and 0.26 kg average daily
(mass).

This system will be operated with the effluent discharged until the Class
I disposal well is drilled. The disposal well will be the first well drilled,
and once the well is available, wastewater effluent will be injected.

*Helipad. The helipad will be a 55 feet by 55 feet area elevated +10
MLLW on the island’s gravel surface above the dock in the southwest
comer of the island. This area will be lighted and restricted to use as a
heliport capable of handling up to a Sikorsky 76A or Bell 212 IFR-
equipped helicopter. : '

During break-up (May/June) and freeze-up (October to December) it is
planned to transport personnel and perishable freight by helicopter.
Flight time¢ between Deadhorse and the island is approximately 20
minutes,

3.5.3.3 Warehouse/Shop Facility

This pre-fabricated building will incorporate shop space and warehousing space
(including hazardous materials storage).

Specific types and quantities of hazardous materials stored will be a function of
day-to-day operations. In terms of design basis, there are two designated rooms for
hazardous material storage in the NW comer of the warchouse/shop. Each enclosure is
approximately 15 feet by 10 feet, and is designed to meet Uniform Building Code (UBC)

~* provisions as 'control areas’. Specific quantities stored, dispensed, handled or used within

the control area are limited by the UBC. Northstar's design criteria is to restrict the
amounts of hazardous materials to exempt amounts per the UBC. The hazardous material
storage area will have a welded steel floor with a 3 inch by 3 inch angle-iron welded all
around the inside perimeter of each room. Each room has a Heating, Ventilation and Air
Conditioning (HV AC) system with outside exhaust.

3.5.3.4 Communications
The communications system will consist of a communications room, a microwave
communications dish, satellite communications dish, ultra high frequency (UHF)

communications antenna, non-directional radio beacon (NDB) for helicopter instrument
approaches, barometer for helicopter altimeter calibration, and wind velocity readout.
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3.5.3.5 Diesel/Potable Water Storage Tank Module

This modularized unit will consist of a pre-fabricated steel deck that will have one
2,100-bbl water tank and one 2,800-bbl diese! tank. It is located adjacent to the utility
module. Chemical storage and additional tank descriptions are discussed in Section
3.5.3.8.

) 3.5.3.6 Seawater Intake Structure

- The seawater intake structure will be incorporated into the island dock face. The
intake structure will be buried and provide housing for the seawater lift pumps and
firewater pumps, as well as future waterflood needs, if required.

3.5.3.7 Marine Qutfalls

The marine outfall (described as outfall 001 in the NPDES Permit Application)
. handles desalination brine, treated sewage (temporary), and seawater flush.. Other
wastewater effluents include fire test water (outfall 002), deck drainage (outfalls 003 and
004), construction dewatering (outfall 005), and filter backwash from a possible seawater
treatment plant (outfall 006). The characteristics of these effluent streams are described in
Table 3.5-1.

3.5.3.8 Chemical Storage

A description of the permanent tanks for production is given below.
Bulk tanks (outside) on foundations:

T-3020 Produced water 2,000 bbl.
T-4820 Slop oil 5,000 bbl.
T-S3-1321 Potable water 2,100 bbl.
T-83-1202 Diesel 2,800 bbl.
T6140 Well clean-up 250 bbl.
Tanks contained inside Process Module: '

T4100 Biocide 90 bbl.
T4120 Glycol 250 bbl.
T4140 Demulsifier 250 bbl.
T4160 Scale inhibitor 150 bbl.
T4180 Corrosion inhibitor #1 150 bbl.
T4200 Anti-foam 100 bbl.
T6300 Corrosion inhibitor #2 150 bbl.
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3.6 DRILLING

A total of 23 wells will be drilled for the development of the Northstar reservoir.
The first well drilled will be the Class I disposal well followed by the 15 oil producers
and 7 gas mjectors. After these wells have been drilled it is expected that the rig will
remain on the island for possible in-fill dnlling or additional wells (as a result of reservoir
_uncertainty). There is also the possibility that a second disposal well will be required
should problems arise with the first well (see Section 3.6.3.4). At present it is assumed
- that up to four in-fill wells will be drilled over a two year period following completion of
 the 23 development well program.

3.6.1 Target Locations

Target locations for the oil producers, gas injectors, and disposal well(s) are
shown in Figure 3.6-1. There are two proposed waste-disposal wells illustrated (WD-1
and WD-2) but only one of these will be drilled initially (the other will be drilled only if
problems arise with the first). Also shown on the figure are the Seal Island exploration
and appraisal wells, A-01 to A-04, which are abandoned. The specific target locations are
subject to change as additional subsurface and production data are obtained.

3.6.2 Well Slots

The Conceptual Engineering Report (2/96) indicated that the number of wells
proposed to be drilled was 23. The latest estimate of well count is also 23, with a well
mix of 15 producers, 7 injectors, and one disposal well (2 disposal wells will be
permitted).

‘ The working surface space available for well slots varies with the particular
drilling rig and the specific configuration of that rig. For example, with the proposed
Nabors rig 33E, there are 37 well slots that can be drilled in the rig's presen
configuration. :

Our design objective is to permit any of four or five different North Slope rigs to
drill and workover the Northstar wells. To meet this objective, approximately one-haif of
the work surface (210 feet by 460 feet) has been dedicated to drilling wells.
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3.6.3 Well Design

3.6.3.1 Well Profiles

The well profiles have a shallow kick-off point in the surface hole to provide
departure from the 10-foot well spacings at the surface, and ensure the sail angle is
_reached early for the extended-reach wells. The reservoir will be penetrated at the sail
angle, which will be maintained below 65 degrees to allow for wireline work and
- facilitate completions. Through the Miluveach and Kingak shales, the sail angle will be
" maintained at less than 40 degrees where possible, to provide greater hole stability, even
though this may result in high sail angles in the upper intermediate hole sections of some
of the extended-reach wells. Table 3.6-1 summarizes the general Northstar geology.

3.6.3.2 Casing Seats

Based on the Northstar exploration and appraisal wells and Prudhoe Bay drilling
practices, the following casing seats are planned for the Northstar development:

» 20" conductor: The conductor will be driven for all wells at
approximately 120 feet true vertical depth (TVD). This will be done
during the island construction.

» Surface casing: This casing will nominally be set in the shale barrier
SV1 within the Sagavanirktok Formation (4,450 to 4,650 feet true
vertical depth subsea (TVDSS).

+ Production casing: The provisional design assumes that the
intermediate hole will reach section depth above the reservoir by just
penetrating the Sag River formation (approximately 10,650 feet
TVDSS), once the Miluveach and Kingak shales are drilled.

* Production liner: The well will reach total depth just into the Kavik
formation, below the Ivishak reservoir, at approximately 11,175 feet
TVDSS.

Tables 3.6-2 and 3.6-3 describe the casing design for an oil producer and a gas

injector respectively.

3.6.3.3 Drilling Fluids

Since fresh water will not be available in sufficient quantities for drilling, muds
and completion brines will be formulated using sea water which differs from current
onshore North Slope practice.
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3.6.3.4 Class i Disposal Well

Two Class I disposal wells are planned for Northstar Island (WD-1 and WD-2),
although only one will be drilled initially (see Figure 3.6-1). The wells have
approximately 1,600 feet of separation at 4,100 feet TVDSS (the top of the upper
injection zone).

The well design calls for 20-inch conductor at 120 feet,13-3/8-inch surface casing

setat approximately 3,750 ft TVDSS, 9-5/8" casing set at approximately 6,300 ft TVDSS
-with a 4-1/2-inch completion set at approximately 4,000 feet TVDSS. Although a
 detailed design remains to be carried out, the data presented in Table 3.6-4 outlines the

assumed criteria for the wells.
The waste volumes of mud and cuttings for each type of well are listed below:

o Producer Well 8,000 bbl

o Injector Well 12,500 bbl

o Disposal Well 4,500 bbl

If the first well fails (mechanical, geological or volume at capacity), then the
second well will be drilled (after having attempted workover on the first well). In the
interim, wastes that would be normally disposed into the disposal well will either be
temporarily stockpiled on the island for disposal at a later date and/or transported to an
approved onshore disposal facility. Third party agreements are in place for Class I waste
disposal at the PBU, Drill Site 3 oily waste injection well. The Underground Injection
Control Permit Application, Class I Industrial Wells dated June 1996 is included in
Appendix A.

3.6.4 Well Control

- There are three types of development wells (oil producer, water injector and gas
injector). All wells will have subsurface safety valves in the completion string and all
wells will have wellheads and Christmas trees consisting of:

e master vaive (manual),

» surface safety valve (actuated),

¢ wing valve (manual), and
swab valve {manual).

The well cellars for all wells will be lined with an eight foot diameter culvert set
in the gravel pad, then six inches of cement will be poured in the base.

The pressure regimes which exist at Northstar are normally pressured and very
similar to those originally found in the Prudhoe Bay field. In the seven exploration and
appraisal wells drilled to date on the structure, there have been no well control incidents
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3.7.2 Reservoir Characteristics

3721 Trap

The Northstar prospect is defined by three-way dip closure on the east, west, and
south, with fault seal and dip closure on the north. The most likely area of the reservoir is
approximately 9,000 acres.

Seismic-based structural mapping by BPXA, Shell, and Amerada Hess all show
the prospect to be a faulted, low-relief anticline. It is uncertain how separate the Northstar
Island area is from the Seal Island area. The structure is a relatively simple fault block
tilted towards the northwest, and becomes a more complex faulted anticline to the
southeast. The bulk of the reserves are to the southeast in the Seal Island area. Faults that
juxtapose Ivishak on Ivishak are probably not sealing. In the Prudhoe Bay field, the fauits
more commonly act as high-permeability thieves and fluid conduitsthat adversely affect
reservoir performance. Knowledge of the location of faults is important for development.

3.7.2.2 Depletion Plan and Reserves

The Northstar reservoir contains an estimated 260 million barrels of original oi! in
place. Optimal recoveries at Northstar are obtained with pressure support from water
and/or gas injection. The two mechanisms offer different advantages but higher
recoveries are obtained from the 100% gas cycling process.

In the waterflood case, seawater and produced water would be injected into six
water injection wells located at the periphery of the field. In addition, 95% of the
produced gas (remainder used for fuel) is compressed to 5,500 psig and re-injected at the
crest of the structure. Water injection is required in addition to 95% of produced gas re-
injection to maintain reservoir pressure and optimize recovery. Based on reservoir
simulation studies and field analogs (Prudhoe Bay) recoveries in the range of 51% to 61%
can he expected with waterflood and 95% of produced gas re-injection.

Higher recoveries can be attained with a 100% gas cycling process and the
Northstar facility design is hased on gas cycling (with capability to fall-hack and
implement waterflood should an outside source of make-up gas be unavailable).
Reservoir recovenies with pure gas cycling range between 56% and 66%. In this case,
instead of using water, make-up gas is imported to the island and injected to maintain
reservoir pressure and to optimize recovery. Recovery improvement occurs as a result of
transfer of hydrocarbons from the in-situ oil phase to the injected gas phase. Laboratory
slim tube experiments conducted at reservoir conditions with Northstar crude and
reservoir simulation studies have both shown the gas cycling mechanism to be highly
efficient. The strong interactions between the Northstar oil and the injected lean gas can
gesult in additional recovery. Other benefits include, a reduction in operating cost due to

3.7-2







DECOMMISSIONING and ABANDONMENT




Northstar Final Project Description
RAev. 1, March 27, 1997

NORTHSTAR DEVELOPMENT PROJECT
FINAL PROJECT DESCRIPTION

4. DECOMMISSIONING AND ABANDONMENT

Detailed plans for the decommissioning of Northstar would be prepared near the
end of field life. Decommissioning would be conducted in accordance with the provisions
of Federal, State and local laws, regulations, and permit conditions. In general, the
applicable laws and regulations provide for discretion with respect to rehabilitation
requirements in such agencies as the Alaska Department of Natural Resources
{(Commissioner) and the U.S. Army Corps of Engineers (District Engineer). This
flexibility allows for consideration of the environmental effects of decommissioning
relative to leaving certain facilities in place and other site-specific factors.
Decommissioning may involve removal and salvage of offshore and onshore surface
facilities and equipment. Subsurface pipelines may be purged, plugged, and left in place.
The gravel island may be abandoned in place with some slope protection removed
allowing the island to erode. The actual method of island abandonment would have to be
determined through an assessment of the environmental effects of the alternatives.
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52 CONSTRUCTION STRATEGY

The overall construction strategy for the Northstar project is to use the winter
construction season to its maximum advantage allowing the use of conventional or
adapted onshore construction equipment and techniques. The limited open water season
in the Beaufort Sea combined with its remoteness and reduced accessibility with respect
to mobilizing marine equipment (e.g. pipe laying vessels, ocean-going barges) makes
construction significantly more expensive, extends project execution schedules and
entails some risks with respect to equipment mobilization and construction windows.

5.2.1 Ice Road Construction

Ice road construction would commence in December to support onshore and
offshore pipeline construction, mine site access and grave] haul, and island construction.
The pace of this activity is dependent upon weather, particularly low air temperatures
(best when sub-zero degrees Fahrenheit). The use of ice roads allows on-ice trench
excavation and pipe laying activities, and the bulk truck haulage of gravel and other
materials to the island and pipeline route locations with virtually no impact to the marine
or terrestrial environments. Ice road routes are shown in Figure 2.1-6.

5.2.2  Mine Site Development

_The proposed Northstar gravel mine site, as described in Section 7, provides the
~ most logistically favorable gravel resource location to the project. Winter mine site
development and closure provides the most logistically and environmentally preferable
method for developing a new gravel resource for the project.

5.2.3 Island Construction

The Northstar Development Project is a stand-alone, self-contained, offshore
drilling and production facility located on a gravel island which will include all support
infrastructure and necessary facilities. This island will be built over the existing Seal
exploration island with the gravel haul and placement occurring during the winter
construction season. BPXA has no proposal nor contingency plans for summer island
gravel placement in the event that adverse weather or ice conditions preclude completion
of these activities in winter. If work is incomplete at end of winter, BPXA will finish the
island the following winter thereby incurring a year’s delay to the project.

The work on the island, once the gravel is placed, will involve installing the
spread footing foundations and sheet pile for the island perimeter which will be
completed by August 15. The other activities will involve placement of the island slope
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protection, which consists of linked concrete mats. These materials will be transported by
ice road in late winter or by barge from West Dock during the open water season.

BPXA’s winter island construction plan introduces certain risks to the
development schedule, but BPXA believes it is the alternative offering the greatest
control of non-project related constraints and the alternative with possibly the least
impact on the environment. Risks to construction include a late winter or early break up
that could reduce the winter construction season window.

Gravel hauling and placement, installation of island siope protection, plus the
installation of modules and mobilization of the drilling rig would be nearly impossible in
a single open water season. Island construction in the open water season requires
mobilization of ocean going barges from the Lower 48. Gravel haul would involve a two
stage operation with trucks transferring to barges at West Dock or other locations. This
would incur a significant cost premium to the island construction. Winter island gravel
construction allows the use of conventional construction equipment that is readily
available in the Prudhoe Bay area.

5.2.4  Pipeline Construction

As with the gravel island construction, pipeline construction is only planned as a
winter operation. In the event that adverse weather, ice conditions or other factors
preclude installation or completion of the Northstar pipelines in winter, installation or
completion of those pipelines would be conducted in the following winter season. No
offshore sumrner season pipeline installation is planned as a contingency. Technical Note
(TN) 750, Open Water Contingency, that was submitted to the Joint Pipeline Office
(JPQ) is no longer applicable.

Two pipelines are planned for the Northstar Development. The crude oil sales line
will be a 10-inch line running from the island to a tie-in at Pump Station 1 (PS-1). A 10-
inch gas line to supply gas to the island will begin at the Prudhoe Bay Unit (PBU) Central
Compressor Plant (CCP).

Preparatory work, such as road and caribou crossings, will be performed in the
summer. The remainder of the construction activities will take place in winter.

The onshore pipeline construction will start in December and be completed in
May. Ice roads will be built to access the pipeline routes during construction.

The offshore portion will be six miles in length and will be constructed between
December and April. The crude oil sales and supply gas pipelines will be buried together
in a common trench and backfilled. The trenching will be done from thickened ice using
excavation and other construction equipment.

The proposed winter Northstar offshore pipeline installation techniques are
essentially adaptations of onshore construction and installation technology utilizing
conventional construction and pipe laying equipment. Marine pipeline instailation,
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6. WASTE MANAGEMENT PLAN

BPXA has nearly 20 years of operating experience on the North Slope of Alaska
as operator of the Prudhoe Bay Unit Western Operating Area, Milne Point Urit, and
Endicott, as well as over 30 years of oil and gas exploration experience in the Arctic. As a
result of this experience, BPXA has developed and implemented numerous waste
management techniques designed to minimize, or in some cases eliminate, discharges of
wastes to the environment. At all times, the primary consideration in waste management
strategy has been compliance with all applicable federal, state, and local government
requirements.

For the Northstar project, there are several environmental considerations that must
be factored into the design for the island and associated facilities. The waste management
strategy must address disposal of domestic and production waste streams at a small
offshore facility, seasonal availability of some disposal options, alternatives for waste
disposal should a primary system not be available, disposal of wastes uniquely associated
with oil and gas production and related processes, and changes in types and quantities of
wastes during construction and operations. Past experience regarding waste minirnization,
product substitution, beneficial reuse, and recycling will be an integral part of BPXA's
overall waste management strategy for the Northstar Development Project.

The following sections describe the general waste management approach BPXA
will follow during construction, drilling, and production operations of the Northstar
Development Project. First, the major regulatory considerations are reviewed and then
BPXA’s approach to meet those regulatory requirements are presented. Section 6.2
provides a listing of the kinds of wastes anticipated for the Northstar Development
Project with a brief description of the waste handling approach for the wastes.

6.1 MANAGEMENT APPROACH
6.1.1 General

BPXA's strategy for Northstar Development Project waste management consists
of waste minimization to the greatest extent possible coupled with onsite disposal

wherever practical. The design considerations associated with implementing this strategy
include site access, onsite storage capability, and regulatory compliance.
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Site access mechanisms vary based on the time of year, and may be severely
limited with regard to hauling waste off site during certain portions of the year. During
the open water season, access to and from the facility will be by vessel. During the winter
months, access will be via an ice road to the site. During both of these times of year,
hauling of waste off site is possible, but not necessarily the most cost effective option. In
the spring and fall (breakup and freezeup), access to the island will be limited to
helicopter transportation. During these times, waste which could not be managed onsite
may have to be stored for transportation to other BPXA disposal facilities during the
summer and winter travel periods.

Due to the relatively small size of the island, onsite storage of waste material will
be limited. As such, onsite disposal options discussed in this Waste Management Plan
will be utilized to the fullest extent practical.

The final factor in design considerations associated with -Northstar- waste -

management is regulatory compliance. It is BPXA's policy to employ waste minimization
techniques to the greatest extent possible in our North Slope operations and that there will
be no discharge of drilling wastes or produced fluids to the marine environment. From a
permifting perspective, two primary permitting activities are being conducted to achieve
BPXA's waste management strategy for this project.

The first of these activities includes permitting two Class I non-hazardous waste
disposal well locations. The availability of a Class I disposal well will enable the
Northstar facility to handle essentially all of the drilling waste as well as facility-

generated wastewater onsite as opposed to transporting this material to other North Slope.

facilities. A grind and inject facility is being incorporated into the facility design to
facilitate handling of drilling muds and cuttings. The UIC Class I Industrial Well permit
application was submitted to the U.S. Environmental Protection Agency (EPA) for
review and approval on June 25, 1996.

The second major waste disposal permitting activity is that of obtaining the
National Pollutant Discharge Elimination System (NPDES) Permit. The NPDES Permit
Application was submitted to the EPA for review and approval on February 4, 1997. The
permit application addresses all effluent streams expected to result from the Northstar
Development Project. The effluents will include temporary camp domestic and sanitary
waste water during construction since the Class I disposal well is not expected to be
complete during this phase of the project development, desalination unit wastes and sea
water treatment plant backwash (possible future). BPXA also anticipatés occasional
discharges associated with testing the fire control system as well as sanitary and domestic
wastes associated with the camp during the occasional tirnes when the Class 1 disposal
well is not available for injection. Storm water runoff will be permitted under the NPDES
Permit as deck drainage. Except for permitted NPDES discharges associated with the
Northstar facility, no process streams will be designed to
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6.2.5  Drill Cuttings

Surface hole dnll cuttings generated during drilling operations will either be
crushed, ground and injected in a slumry into the disposal well. Below surface hole
cuttings will be ground and injected in a slurry to the disposal well or into a well annulus,
Cuttings may be temporarily stored until disposal option becomes available.

6.2.6 Non-Hazardous Class | Fluids

Until onsite Class I fluid disposal is available, non-hazardous waste fluids,
including certain chemicals, tank rinse, sump fluids, and contaminated snow melt,
generated during construction will be transported to existing North Slope facilities for
disposal under third-party use agreements. Approval from the disposal facilities will be
obtained prior to transport. Temporary onsite storage consisting of portable tanks or tank
trucks may be necessary while approvals are acquired.

After initiation of the drilling phase of the Northstar Development Project, fluids
will be evaluated for reuse in the drilling process. The Class I well will be utilized for
disposal of non-hazardous Class I fluids after the Class I permit is obtained. All materials
will be documented to be non-hazardous prior to disposal.

6.2.7 Class 1] Fluids

Class II fluids, defined as those fluids originating in the well bore such as
produced water, well returns from workovers and fluids generated from process vessels
will be disposed of in the disposal well. These types of fluids are exempted from
hazardous waste determination and will not be tested prior to injection. Certain fluids,
such as mud and slurried cuttings, may be disposed of through annular injection.

All volumes of materials injected for disposal will be documented to meet agency
reporting requirements.

6.2.8 Recyclable/Reusable Fluids

All fluids consisting of used oils, diesel, glycol, and other hydrocarbons,
chemicals, or snow melt determined to be recyclable or reusable materials in accordance
with state and federal regulations will be managed as such and not as waste products.

Used oil will be segregated from other materials and stored in containers marked
with the words "Used Oil". All used oil will be tested to verify acceptability for recycling
and inserted into the crude oil stream at Northstar or other North Slope facilities. Testing
may consist of a halogens screen and flash point test. Used oil generated during the
construction phase will be transported to existing facilities for insertion into the crude oil
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stream after testing. Used oil generated from a known source with known inputs (such as
from a turbine within the facility) will be evaluated for recycling based on MSDS
information.

All other materials determined to be potentially reusable will, at a minimum, be
visually inspected to verify contents. Suitable materials will be labeled with the container
contents and stored until reused. Testing will be conducted on fluids which are found to
be questionable. All materials determined to be unsuitable for reuse or recycling will be
managed as a waste material and characterized for disposal.

6.2.9 Hazardous Waste

Al]l wastes determined to be hazardous according to the Resource Conservation
and Recovery Act (RCRA) will be managed in accordance with all federal and state
guidelines. Hazardous waste will be placed in drums or other approved containers for
storage, All contziners will be marked with the contents, the date generated, and the
words "Hazardous Waste". All containers will be stored in a containment area with an
impermeable steel deck. All hazardous waste will be transported to management facilities
located in the Lower 48 for recycling and/or disposal.

RCRA compliance files will be maintained onsite which will include information
on waste identification, transportation manifests, and all correspondence with state and
federal agencies regarding hazardous waste shipments. :

6.2.10 Gray Water

Gray water generated from construction, drilling and facility operations will be
injected into the disposal well, once available. In the event that the disposal well is
unavailable for injection, gray water will be discharged under a NPDES permit.

6.2.11 Sewage Sludge
Sewage sludge generated from camp operations will either be injected down the

Class I disposal well, when available, or backhauled to existing North Slope facilities for
treatment and disposal.

6.2.12 Incinerator Ash
Ash generated from waste incinerators will be characterized in accordance with
RCRA guidelines. Ash determined to be hazardous will be managed as hazardous waste.

Ash determined to be non-hazardous will be transported to Deadhorse facilities for
processing, or slurried and injected into the disposal well onsite.

6.2-3
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6.2.13 Contaminated Snow

Contaminated snow generated from spill cleanup operations during the facilities
operations phase of the project will be melted onsite and injected into the disposal well.
Only non-hazardous melt water will be disposed of in the well. Snow with the potential
for testing as hazardous will be segregated and melted in a designated bin to recover
material for reuse.

Contaminated snow generated from spill cleanup operations during the
construction and drilling phases of the project may be temporarily stored at the point of
generation and/or at a central storage location, or transported as generated to disposal
facilities. Storage areas will consist of impermeable containment. During drilling the
snow may be melted onsite and reused as a fluid in the drilling process or injected into
the disposal well as either a Class I or Class II fluid. Until the Class I permit is obtained,
snow contaminated with fluids not suitable for melting and reuse in the drilling process
will be transported to existing North Slope facilities for disposal.

Storage logs will be maintained onsite for all material added to containment areas.
The information documented will include volume, material spilled, date of generation,
and certification that the material is non-hazardous.

Snow contaminated with gravel, soil, trash, wood, and other debris will be staged
on the island and melted by natural or mechanical means. All resulting debris will be
recovered and disposed.

6.2.14 Contaminated Gravel

Contaminated gravel and soil generated from spill cleanup operations will be
remediated onsite or at other North Slope facilities. Gravel will be recovered for pad
maintenance or other uses. If needed, storage areas will consist of impermeable
containment and will be constructed in accordance with Alaska Department of
Environmental Conservation (ADEC) guidelines for storage of contaminated material.
Remediation may consist of incineration, washing, and inject or other approved
technology.

Storage logs will be maintained onsite for all material added to containment areas.
The information documented will include volume, material spilled, date of generation,
and verification that the material is non-hazardous.

6.4.15 Naturally Occurring Radioactive Material
Naturally Occurring Radioactive Materiais (NORM) may be present in some

production facilities and BPXA takes a pro-active approach to identification and proper
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7. NORTHSTAR GRAVEL MINE SITE
MINING AND
REHABILITATION PLAN

BP Exploration (Alaska) Inc. (BPXA) proposes to develop a new gravel mine site
in support of the Northstar Development Project. The mine would be used entirely by the
Northbstar project and all mining operations would be completed in one winter season.
This mining and rehabilitation plan is required by the Alaska Department of Natural
Resources/Division of Land in support of the new Materials Sale Contract for which
BPXA is currenty applying.

As much as possible, the amended plan has incorporated recommendations of
resource agencies conveyed during a May 16, 1996 meeting held in Fairbanks with
BPXA representatives. Those agencies included the Alaska Departments of Fish and
Game (ADFG), Natural Resources, Division of Land (ADNR/DL), and the U.S. Fish and
Wildlife Service (USFWS).

7.1  SUMMARY OF MINING AND REHABILITATION PLAN

Mining is targeted to begm in February. Snow and ice will be stripped and, if
necessary, overburden material will be pushed to the side. The gravel will be removed in
two 20-foot lifts allowing for a shallow littoral area along the south side and a potential
shallow area along the west end. An estimated 1.2 million cubic yards of material is
available from the site.

During development of the mining plan, it was necessary to permit a source large
enough to construct the entire island in the event that re-use of existing gravel currently
located at the existing Seal Island site was not possible due to erosion. To build an island
of the proposed size in water depths of approximately 40 feet below MLLW without
considering the use of the material from the existing island, would require 1.2 million
cubic yards. Northstar is counting on reusing the maximum amount of gravel as
practicable without mechanical recovery. If current erosion rates are maintained there will
be approximately 400,000 to 500,000 cubic yards of existing material incorporated into
the core of the new island. The balance will be mined and hauled from the new pit.

The “potential overburden bench” is the proposed final disposal location for the
material stripped off the surface and deemed “unusable” or “unsuitable” as island
construction material. Since limited geotechnical information is available, the amount of
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stripping is impossible to calculate and therefore the word “potential” is used for
temporary overburden. The stockpile storage area will be an ice pad where unusable
material will be stored until the usable gravel is extracted. The material will then be
pushed into the pit prior to final ahandonment and flooding.

After mining is completed, a six foot deep breach will be dug connecting the mine
site to the Kuparuk River. At break-up in the spring, water will back flow into the site,
creating a shallow/decp water fish habitat. Due to the proximity of the site to Gwydyr
Bay, the site will become brackish during the summer and remain brackish in the
following years.

7.1-2
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7.2 SITE CHARACTERISTICS

The proposed mine site lies east of the main channel of the Kuparuk River
approximately two miles up the Kuparuk River from Gwydyr Bay (see Figure 7.2-1). The
mine site is located within Section 21 of Township 12 North, Range 13 East, Umiat
Meridian on State lease ADL 028275 (see Figures 7.2-1 and 7.2-2).

The site is in a region of riverine barrens and flood plain alluvium. The elevated
ridges in the vicinity of the mine site are sand dune barrens. Aerial photographs of the site
document that the site is for the most part unvegetated. To the north of the mine site area,
vegetation is predominately aquatic sedge, moist-graminoid tundra and dry prostrate
shrub tundra. The mine site is in an area of tidal influence and the shifting channels of the
Kuparuk River.

During winter, wildlife nse of the area is extremely limited, with Arctic foxes,
Snowy Owls, and Common Ravens likely present. During summer, the ponds and
wetland complexes to the north of the proposed material site may be used by waterfowl,
loons, and tundra nesting shorebirds. Prior to freeze-up, Canada and White-fronted geese
may be present in the general area. The area of the proposed material site probably
receives limited use by wildlife, because it is largely devoid of vegetation and has little
standing water.

7.2-1
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8. HEALTH, SAFETY AND ENVIRONMENTAL (HSE)

8.1 INTRODUCTION

Health, safety and environmental protection are of the highest importance to
BPXA. The Northstar Development Project will be designed, constructed, operated and
maintained in full compliance with BPXA's Operations Integrity Assurance System
(OIAS). The OIAS program, modeled after accepted best practices and performance
standards, is designed to ensure that all facilities are designed, constructed and operated
to the highest health, safety, and environmental standards. The OIAS program dictates
management responsibilities and requires that awareness of these standards be
incorporated into all project activities. The program includes a framework for msk
management, facilities design, construction, operation, personnel training, and incident
preparedness.

Health, safety and environmental (HSE) requirements for the Northstar
Development Project will be specified in a project HS&E Plan covering the design,
construction and operations phases. HSE requirements differ for each project phase and
these requirements are described herein.

8.1-1
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8.3 CONSTRUCTION PHASE

8.3.1 General

HSE provisions will be very important during the construction phase of the island
and pipelines. Established safe construction practices together with a strong quality
control/quality assurance program will be used to ensure the health and safety of the
project personnel and the public, and the minimization of environmental impact during
and after construction of the island and pipelines. All personnel will observe and comply
with all applicable federal, state, and local laws and regulations related to public health
and safety, and the environment.

8.3.2 Construction Safeguards

Several programs will be implemented during construction to maximize health
and safety protection and minitmize environmental impacts. These programs include:

« Qil Discharge Prevention and Contingency Plan (ODPCP)

* Jce roads to prevent tundra damage

* Protection and repair of project area vegetation

» Polar bear interaction plan

*» Project personnel training on environmental awareness

¢+ Permit compliance training

* Quality Control/Assurance, e.g., welding inspection, hydrotesting, etc.

» Evacuation Plans (medical and emergency)

+ Safety and environmental risk analysis

» Safety procedures, training, and meetings

» Technical Safety Audit for construction phase

* Waste Management Plan

8.3-1
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. Development of these sceparios is being done in close coordination with ADEC and

MMS. All appropriate response strategies will be evaluated in the development of these
scenarios.

8.4-3




APPENDICES




APPENDIX A




EPA NATIONAL POLLUTANT DISCHARGE
ELIMINATION SYSTEM







NPDES PERMIT APPLICATION
05 DECEMBER 1997 REVISION LOG

The final permit application is dated 01 October 1997 in which the page numbers and version
date are located in the footer of every page (with the exception of the Attachments). To
“ensure that every copy of the permit application is current, a revision log is provided listing
all of the changes by page number since the final release (01 October 1997). “Rev. 1.0” has
also been included in the footer of each changed page. This revision log should be inserted at
the front of the permit application, immediately in front of the Form 1 cover sheet.

VERSION DATE CHANGES

0 01 October 1997 final submittal
1.0 05 December 1997 Form 1, Exhibit XI-3, page 7
1.0 05 December 1997 Form 2D, page 1
1.0 05 December 1997 Form 2D, page 2

- 1.0 05 December 1997 Form 2D, Exhibit 1, page 8
1.0 05 December 1997 Form 2D, Exhibit 1, page 9
1.0 05 December 1997 Form 2D, Exhibit 1, page 10
1.0 05 December 1997 Form 2D, Exhibit 1, page 11
1.0 05 December 1997 Form 2D, Exhibit 2, page 12
1.0 05 December 1997 Form 2D, page 15
1.0 05 December 1987 Form 2D, Exhibit 5, page 19
1.0 05 December 1997 Form 2D, page 20
1.0 05 December 1997 Fo_rm 2D, Exhibit 7, page 24
1.0 05 December 1997 Form 2D, Exhibit 8, page 27
1.0 05 December 1997 Form 2D, page 29
1.0 05 Decermnber 1997 Form 2D, page 35
1.0 05 December 1997 Form 2D, page 40
1.0 05 December 1997 Form 2D, Exhibit 14, page 42
1.0 05 December 1997 Form 2D, Exhibit 14, page 43
1.0 05 December 1997 Form 2D, Exhibit 15, page 44
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1.0 05 December 1997 Form 2D, Attachment 8
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NPDES PERMIT APPLICATION
13 MARCH 1998 REVISION LOG

The final permit application is dated 01 October 1997 in which the page numbers and version
date are located in the footer of every page (with the exception of the Attachments). To
ensure that every copy of the permit application is current, a revision log is provided listing
all of the changes by page number since the final release (01 October 1997). “Rev. 2.0” has
also been included in the footer of each changed page. This revision log should be inserted at
the front of the permit application, immediately after the 05 December 1997 Revision Log

(page 1).
VERSION DATE CHANGES
20 13 March 1998 Form 1, Exhibit X1-2, page 6
2.0 13 March 1998 Form 1, Exhibit X)-3, page 7
2.0 13 March 1998 Form 2D, Exhibit 10, pages 31-33
2.0 13 March 1988 Form 2D, Exhibit 11, page 34
20 13 March 1998 Form 2D, Exhibit 12, page 38
2.0 13 March 1998 Form 2D, Exhibit 12, Attachment 7, page 3
2.0 13 March 1998 Form 2D, Exhibit 15, page 44
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EPA FORM 1

GENERAL INFORMATION










FORM 1, EXHIBIT X-1

The following representative permits have been issued to BP Exploration (Alaska) Inc.
(BPX) and are currently active for facilities located on the North Slope of Alaska:

Existing NPDES FPA Permits

NPDES —  AKO0038661 11/22/91 through 12/23/96 (continued
discharge under administrative extension)
Endicott sewage/gray water/sea water treatment plant

NPDES — AKO0028606 7/1/83 through Indefinite
Central sewage treatment facility — Prudhoe BOC
Companion Alaska DEC permit 9036DB001

NPDES —  AKO0051667 1/19/93 through 1/18/98
Mine site dewatering — Kuparuk Deadarm

NPDES —  AKO0050938 1/19/93 through 1/18/98
Mine site dewatering — Duck Island pit

NPDES — AKRO00A022 9/9/92 through 9/9/97
Stormwater discharge — Endicott

NPDES — AKRO00A023/9/92 through 9/9/97
Stormwater discharge — Prudhoe WOA

NPDES —  AKROQA905
Stormwater discharge — Miine Point

Existing RCRA EPA Permits

RCRA —  Interim status storage facility at Prudhoe C-pad
—  Waiting on Part B approval
—  Generator reference No. AKD000643239

RCRA —  Endicott Field - small quantity generator
—  Generator reference No. AKD980834675

RCRA —  Milne Point Field - small quantity generator
—  Generator reference No. AKD980977680
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ATTACHMENT 1

BPXA believes that for the expected discharges at the Northstar facility, a number of
parameters can be excluded from monitoring for the following reasons:

» Based on the effluent generating process the parameters are not
reasonably expected

» The NPDES program provides a mechanism for eliminating certain
parameters if existing information is adequate to support less stringent

requirements.

Regulatory Background

- Under 40 CFR Part 122 .21(g)(7)(i)(B) reporting requirements may be waived for
-individual point sources or for a particular industry category for one or more of the

foliowing pollutants if the applicant had demonstrated that such a waiver is
appropriate because information adequate o support issuance of a permit can be
obtained with less stringent requirements:

» Biological Oxygen Demand {BOD5)

¢ Chemical Oxygen Demand

e Total Organic Carbon

e Total Suspended Solids

e Ammonia (as N)

e Temperature (both winter and summer)
- pH

Potable Water (Desalination Unit) Discharge {Outfall 001b)
Historical monitoring requirements for the reverse osmosis (RO) unit effluent at
Endicott have not included the testing of the following parameters:

» Biological Oxygen Demand (BOD5}
Chemical Oxygen Demand

Total Organic Carbon

Total Suspended Solids

Ammonia {as N).

Testing for similar discharges at Endicott and other North Slope facilities has not
been conducted. Following this precedent we believe that this testing should not be
required for desalination unit effluent at the Northstar facility.
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Wastewater (Sewage) Discharge (Outfall 001c)
As required at other North Slope facilities such as Endicott, it is expected that for the
temporary sewage discharge, only the following parameters will be measured:

» Biological Oxygen Demand (BODS)
o Total Suspended Solids.

Fire Water Test Discharge (Outtall 002)

Historical monitoring requirements for fire water discharge at Endicott have not -
included the testing of the following parameters:

Biological Oxygen Demand {BODS)
Chemical Oxygen Demand

Total Organic Carbon

Total Suspended Solids

Ammonia (as N).

Testing for similar discharges at Endicott and other North Slope facilities is not
required, and therefore results do not appear in existing permits. Following this
precedent and due to the fact that this intermittent discharge is not expected to
contain any of these parameters at levels above ambient, we believe that this

K testing should not be required for fire test effluent at the Northstar facility.

-Possible Seawater Treatment Plant Backwash Discharge (Outfall 006)

Historical monitoring requirements for the seawater treatment plant backwash
effluent at Endicott have not included the testing of the following parameters:

« Biological Oxygen Demand (BODS5)
o Chemical Oxygen Demand

e Total Organic Carbon

* Ammonia {as N)

Testing for similar discharges at Endicott and other North Slope facilities has not
been conducted. Following this precedent we believe that this testing should not be
required for STP backwash effluent at the Northstar facility. Only Total Suspended
Solids will be monitored from this flow.

Vane Vshamd\projertswer\96606 1na\apapemmiforma2diexfiatiach1.doc 01-Oct-97 Page?



EPA FORM 2D

OVERVIEW




. Exhibit 1
_ Seal Isiand Seawater Process Overview

Seawater Intake

It is anticipated that the average volume of seawater entering the intake sump each

day will be 40,500 gallons. Of this amount, 6,300 gallons will be diverted to the

potable water system, 21,600 gallons to the continuous flush system, and 12,600

- galions to the dnlling system and ball mill. If Waterflood is chosen for enhanced ail
recovery (EOR), the average system intake will increase to a total of 2,591,796

gallons per day {gpd). It is planned that a small amount of unchlorinated seawater
will be routed through the fire pumps and back to the sump on a weekly basis. In
the event of a fire, seawater will be directly pumped into the fire water distnbution
system for fire suppression. Exhibit 2 provides a flow chart of the entire process that
uses seawater.

Seawater Chlorination
There are three waste streams that supply effluent to Quitfall 001:

» Continuous flush discharge, Outfall 001(a)
+ Desalination (potable water) unit discharge, Outfall 001(b)
» Wastewater (sewage) discharge, Outfali 001(c)

Seawater will be chlorinated immediately downstream of the intake sump to prevent
biological growth. Chlorine wili be injected into the utility water feed line which
supplies seawater to the Continuous Flush System, Potable Water System, and the
Drilling System & Ball Mill (Exhibit 2). Chlorine, in the powder or tablet form of

- calcium hypochlorite [Ca(OCl), - MSDS provided in Attachment 9] will be dissolved

in two 40 gallon (gal) containers for a total daily volume of 80 gal. This solution will
be injected into the feed line to maintain a chlorine concentration of 0.2 ppm. A
Capital Controls Company, Inc. Residual Analyzer, Model 1870E, (Attachment 2)
installed immediately downstream of the chlorine injection pump will continuously
monitor the feed line chlorine concentration (Unit #A1, Exhibit 2). If the chlorine
concentration varies beyond engineering specifications, the online residual analyzer
will signal an electronic controller (Capital Controls Company, Inc. Controller, Model
1451) to change the chlonne injection rate to maintain the 0.2 ppm feed ifine
concentration (Attachment 3).

The concentration of calcium hypochionite in the 80 gal of solution is 1.2 percent by
weight, whereas the solubility at 15°C permits up to 12 percent by weight. Thus, all
of the calcium hypochlorite is expected to remain in solution.

The equilibium concentration of chlorine in water at 15.56°C and atmospheric
pressure (14.7 pounds per square inch) is 6.8 pounds per 100 gal, or 5.5 pounds
per 80 gal. To maintain 0.2 ppm chlonne concentration in the feed line, 4.48 pounds
{net) of chlorine will be dissolved in 80 gal of water. Thus, all of the chlorine will be
in solution.
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| Exhibit 1
Seal Island Seawater Process Overview

Effluent

Effiuent from the desalination process (see Exhibits 4 and 5), continuous flush
system (Exhibit 3), and any temporary discharge from the wastewater treatment
plant (Exhibits 6 and 7) will be routed through outfall 001. While the normal

- discharge of the wastewater treatment plant effluent will be through the Class I/l
_injection well, this waste stream will be diverted to the marine outfall during facility

construction and periods when the injection well is not operable. The desalination
process will be done in batches, and desalination wastes (brine with a salinity up to
65 ppt), will be intermittently commingled with a continuous flow of 21,600 gpd of
chlorinated seawater through the system. The continuous flush is needed to
prevent biofouling of the discharge lines, and also eliminate possibility of ice
formation within the lines.

Effluent from the wastewater treatment plant will normally be injected into the
disposal well along with washdown water, and process water/effluent from the

- drilling system and ball mill. In the event that the disposal well is not operable,

domestic wastewater will be temporarily discharged through marine outfafl 001.
Activities generating washdown water, and the operation of the drilling system and
ball mill will be halted until the disposal well is once again operational. No
washdown water drilling wastes, or produced water will be routed through outfall
001.

The commingled waste streams are expected to have a water temperature between

- 2°C and 4°C. In the absence of engineering estimates, conservative assumptions

for temperature were used for dilution computations in the Draft Northstar
Development Unit Mixing Zone Application. The Mixing Zone Application assumed
a worst case 5°C discharge during winter conditions; however, the water
‘temperature met Alaska water quality standards within 2.3 meters (m) or 7.5 feet (ft)
of the outfall. During summer conditions, dilution computations for the worst case
discharge temperature of 8.1°C indicated that Alaska water quality standards were
achieved at the 5-m (16.4-ft) mixing zone boundary.

Dechlorination

The only waste stream that is expected to contain residual chlorine is the continuous
flush. The commingled waste streams from the continuous flush, desalination unit,
and wastewater treatment plant will pass through a dechlorinator prior to marine
discharge. Total residual chlorine (TRC) will be scavenged by injecting a solution of
sodium metabisulfite {(Na,S,0;) into the combined waste streams of Outfalf 001.
This dechlorination process is a chemical reaction that is anticipated to occur within
10 seconds after injection into the combined waste stream. The following facilities in
the Prudhoe Bay area use sodium metabisulfite or similar sulfite compounds.to
dechlorinate the waste stream prior to discharge:
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Exhibit 1
Seal Island Seawater Process Overview

BPXA Endicott facility (NPDES Permit AK-003866-1)
BPXA Prudhoe Bay Central Sewage Treatment Facility (CSTF)
(NPDES Permit AK-002860-6)

e ARCO Alaska, Inc. Kuparuk Seawater Treatment Plant (NPDES
Permit AK-004335-4}

~ Attachment 4 is a detailed description of the dechlorination process and states that

the reactions between seawater and the sodium sulfite salts (sodium sulfite, sodium
bisulfite, sodium metabisulfite, sodium thiosulfate) are identical with the foilowing
results:

1. Sulfite salts dissociate in water to sulfur dioxide gas:
SO, +H,0 = H" + HSO,
NaSO, + H,0 = Na* + HSO,
NaHSO, + H,0 = Na’+ HSO,
Na,S, + H,O0 = Na*+ HSO,

2. Sulfite ions react instantaneously with free and combined chlorine:
SO, 2+ HOCI = SO, 2+ Cr +H*
SO,;Z+HOBr = SO,.2+Br +H’
SO;2+ NH,Cl = SO, 2+ CI + NH,*
SO,” + NH,Br = SO, 2+ Br + NH,"

The reaction products are mainly sulfite ard sulfate ions which are abundantly and

naturally found in seawater.

Engineering control philosophy for dechlorination includes the installation of a-
residual chlorine analyzer (Capital Controils Company, Inc. Residual Analyzer,
Model 1870E) immediately upstream of the sodium metabisulfite injection point (Unit
#3 on Exhibit 2). Engineering specifications require that 2 minimum detectabie
concentration of TRC remain in the fluid stream prior to dechlonnation. Sufficient
sodium metabisulfite will be added to assure the total residual chlorine concentration
is reduced to 2 ppb or less. !f the chlorine concentration varies beyond engineering

- specifications, the online residual analyzer will signal an electronic controller (Capitat

Controls Company, Inc. Controiler, Mode! 1451) to change the sodium metabisulfite
injection rate.

‘The fire test water distribution system (outfall 002, Exhibits 8 and 9) is expected to
discharge approximately 88,200 gallons of untreated seawater annually to the
ocean. The final discharges covered under this NPDES application are deck
drainage (outfalls 003 and 004, Exhibits 10 and 11; not showrt on Exhibit 2), and
construction dewatering (outfall 005, Exhibits 12 and 13; not shown on Exhibit 2).

form2d e\ xbib-01.doc 05-Dec-97 Page 10



Exhibit 1
Seal Island Seawater Process Qverview

If waterflood is chosen for enhanced ail recovery, then the seawater treatment plant
(STP) option will be implemented. If implemented, 2,520,000 gpd will be injected
into the waterflood wells. STP operations will include a filter backwash cycle that will
result in a maximum instantaneous flow from the backwash effluent of 652 gpm
" routed intermittently to marine outfali 006 (see Exhibits 14 and 15). On average, the
" daily volume of backwash effluent is expected to be 31,296 gallons. A separate
chlorination and dechlorination system will be utilized for this waste stream The
systems will be identical to those used to chlorinate and dechlorinated waste

streams entering outfall 001.

.
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ATTACHMENT 2

CAPITAL CONTROLS RESIDUAL ANALYZER
MODEL 1870E



Chlorine Residual Analyzer —
Series 1870E

& Continuous on-line operation

& High-reliabitity

~ & Field-proven

+ Multiple ranges - selectable up to 20 mg/l

+ High and low alarm points

4 Automatic cleaning system

4 Direct measurement of free or total chlorine

& High/low band control for chemical feed systems

& Highly accurate low level readings

Capital Controls

@

1SO 9001 Certified

Capital Controls’ Series 1870E
chlerine residual analyzer technolegy
has been independently tested and
proven tc be a reliabie analyzer for
confinuous. accurate residual
analysis.

The amperometric-based instru-
ment is designed to continuousty
analyze free or totai chiorine, chic-
rine dioxide, potassium
permanganate, iodine, broming or
other oxidants for water, wastewater,
cooling water and other process
water applications.

Series 1870E features a field se-
lectable monitoring range from 0-0.1
to 0-20 mg/l, The analyzers incorpo-
rate a constant. direct-drive electrode
cleaning system which eliminates sig-
nal drift and the need for frequent
recalibration. Intemal high and low
set peoints are standard.

The analyzer's reagent and sam-
ple are gravity fed eliminating the

- need for metering pumnps. Extra large

goid and copper electrodes are used
for maximum signai strength. Sample
temperature variations are compen-
sated within the measuring cell,
thereby providing consistent residual
values.

Series 1870E analyzers are con-
structed of comosion-resistant
materiais. Each unit is pre-piped and
pre-wired requiring only field connec-
tion to service points. All components
and controls are accessible from the
front of the unit to permit ease of obser-
vation of solution level. sample flow,
electrode cleaning systern and adijust-
ment of set points.

210.0001.0
{Formerly A1.11870E)



Applications

¢ Wastewater; Feed-forward
dechlonnation control; Efftuent
monitoring '

@ Industrial wastewater: Effluent
- control

€ Power industry: Effluent
monitoring to meet NPDES and
M.O.E. discharge limits

® Drinking water disinfection:
In-plant and finished water
monitoring and control

' '® Food and beverage: Zeto
venfication after carbon filtration

€ Pharmaceuticals: Zero
verification after carben
filtration; simplification of
validation procedures

¢ Swimming pool disinfection;
Accurate control of chlorine
residual

€ Cooling water monitoring and

- control: Control of slime and
algae in piping and heat exchan-
gers and throughout the tower

210.0001.0
{(Formerly A1.11870E)

Design Features

€ Gravity feed reagent: Provides
the analyzer with a samiple pH
of 4.5-4.8 which increases the
stability and strength of the
generated signal

€ High and low aiarm set
points: Moniter and control
chiorine and other residual
oxidants within a concentration
band by using high and low alarm
set paints that are easily adjusted
on the front panet. LED lights
indicate an alarm has occurred. A
laiching cormact option is
available o provide band controt
for high-low feed control systems

@ Large ceil: The extra iarge goid
and copper electrodes provide
maximum signal strength

¢ Automatic cleaning: A
continuous direct-drive cleaning
system maintains a constant
levei of electrode cleanliness

€ Ease-of-use: All components
and controls are accessible
fromn the front of the unit to
permit ease of observation of
solution level, sample fiow,
electrodes and adjustment of
set points

@ Accurate: The 2% accuracy of
the unit is ideat for monitoring and
control of water, wastewater and
industrial process water

¢ Mounting: Easy mounting is
accomplished through the
mounting panel where all
components are aitached. Units
can also be supplied in a floor
or wall cabinet

€ NEMA 4X: The electronics
enclosure is NEMA 4X for
protection

Principle of Operation

A sample liquid is delivered to the
constant head weir at an approx-
imate rate of 500 ml/minute. The
excess overflows to drain. (Figure 1).

The sampie then passes through
the annular space between the two
fixed electrodes in the sensing celi.
As it passes, a smail DC current is

- generated in direct linear proportion

to the amount of residual present in
the sample. The residual value is dis-
played on the digital indicator in mg/.

The surfaces of both electrodes
are kept clean by the continuous ac-
tion of PVC spheres agitated by a
motor-driven rotating striker. This
constant cleaning eliminates signal
drift and recalibration, and provides
an accurate residual measurement.
A thermistor compensates for sam-
ple temperature variation.

The fiquid reagent is stored in a
single bottle and fed from a constant
head reservoir through a rotary valve.
This configuration adds the precise
amount of solution during each valve
rotation. The reagent bottle supplies 7
days of use before refilling is required.
An optional reagent feed system may
be adapted for pH buifering using
carbon dioxide gas for water
treatment applications.









” / ALASKA INSTRUMENT COMPANY, INC.

/ P.O. BOX 230087 » ANCHORAGE, ALASKA 99523-0087 * (907) 561-7511

August 5, 1997
BP. Exploration
P.O. Box 196612
900 E. Benson Blvd.
Anchorage, Alaska 99519-6612
Attention; Mr. Arthur LeMaster, Veco Engineering
Subject: User list of Capital Controls 1870 E analyzer and 1451 controller
Dear Mr. LeMaster,

The following represents some current users of the above referenced products. If a more
extensive list is required I can accommodate that request.

City of Lynnwood, Washington-Don Davis-206-670-6272-1870E and 1451

City of Tacoma, Wa.-Al Medak-206-502-8210-3 ea. 1870 analyzers used with gas
chiorinators

~ City of Bellingham, Wz -Biil Evans-360-676-6592-3 ea. 1870 analyzers also used with
gas chlorinators

City of Eau Clair, Wisconsin-Steve Hayden, Utility Engineer-715-839-6117-Discharge
-into Chipawa River

City of Deroha, Iowa-Dave Halverson-WWTP Chief Operator-319-382-3410
City of Aitkin, MN-Tom Klingelhoffer-WWTP-218.927-2527-Discharge into wetlands

City of Sauk Centre, MN-Amie Blaskowiski-WWTP Operator-612-252-2203-Discharge
into Sauk River.

Please call if you have further questions.
Regards,

-; Steve Bamett

Account Manager



ATTACHMENT 3

CAPITAL CONTROLS CONTROLLER
MODEL 1451



Builletin A1.11451.1

CAPTROL® MODEL 1451

MICROPROCESSOR-BASED
CONTROLLER

Micraprocessor-based digital
electronics

Digital alphanumeric displays

Six field configurable control modes
4:1 dosage turn-up

Single loop backup to
. compound loop control

ISO 9001 Certification

Capital Controls CAPTROL® Model 1451 controller ofters
a host of exciting features that make it uniquely suited to
disinfection, oxidation, and water quality monitoring and

- control. Standand output provides a 4-20 mA signal for
controlling a broad range of valves or chemical feed
pumps. Microprocessor-based digital electronics and
digital alphanumeric displays vastly simplify setup and
operation. Fully field configurable control modes can be
changed easily and rapidly using front pansl controls.
Overall quality and reliability are assured and maintzined
through Capital Controls’ |SO 9001 certification.

Microprocessor-based electronics automaticaily adjust the
control valve or metering pumnp to maintain desired feed
rates based upon input signals from the plant flow meter
and/or residual analyzer or water quality monitor.

User configurable control modes, specific to automating
chiorination and ammoniation water treatment applications,
include flow proportioning, residual and cormpound loop,
cascade control as well as dual input feedforward control
with intemal multiplier for feedforward dechlorination.

Four pushbutton switches, conveniently located on the
front panei, provide for rapid setup and simpiified operation
including manual pesitioning of the control valve or
metering pump. Field conversion to any control mode is
accomplished by simple pushbuttom mode commands
selected by the operator. An intemal battery protects setup
parameters up fo four days in the event of a power failure.

Contrel range adjustment of dosage (foop gain) on the flow
input signal extends upwards to a ratio of 4:1 or down to
zero permitting the operator to accommodate an aversized
flow meter or oversized control vaive or metering pump.
Dosage adjustment is qutomatic with microprocessor
control in compeund loop.

Microprocessor-based control provides precise control
around set point in compound loop by autornatically
adjusting process lag time for changes in flow rate. It aiso
provides uninterrupted operation in the event that one
compound loop input signal is lost by autoratically
transfeming to single loop control.

L.E.D. alanm indicators mounted on the front panel for easy
viewing alert the operator to conditions of low or no piant
water flow, and high or low deviation of residual beyond
limits preset by the operator. Each alanm includes refay
contacts for control of remote waming and control devices.

Saie operation of a vacuum gas feed system is enhanced
through the provision of a discrete input for connection of
highvlow vacuum switches which close the controi valve
and cutoff gas feed, after a 30 second timeodut, in the event
of abnormal vacuurn conditions. For plants requiring backup
operation, a duty/standby discrete swilch input provides for
gperator selection of the active and backup system.

Enclosure design protects intemal circuits from water and
dust, and provides separate access i0 electronics and
wiring terminals for easy cabling and enhanced personnel
safety.



General Specifications

Cantrol
‘echnology:
M)ata Protection:

Display:

Indicators: -

Microprocessor

Four (4) day intemai battery backup
[NiCd battery rated at 6 V, 280 mAhr)

Liquid Crystal Display (LCD), 48
characters with adiustable contrast;
anti-glare protection on dispiay
window

Light Emitting Diode (LED) alarm
indicators for low/high residual set

Relay Contacts: 5 Amps @ 240 Vac or 28 Vdc,
resistive load, SPDT, for low water
flow, low/high residual set point

deviation, and duty/standby alarm

- Input Signais

a. Fiow signai: Isolated 4-20 mAdc, 249 ohms input
impedance, or 1-5 Vdc
Isolated 4-20 mAdc, 249 chms input
impedance, or 1-5 Vdc

Dry contacts rated 5V, 0.5A

b. Residual signal:

c. Switch inputs:

. o dl f Current Quiput - 0-20 mAdc or 4-20 mAdc,
. point deviation, and low water flow Signal: 1000 ohms maximum
. Control Modes i '
a. Chlorination: Flow proportioning, residual, or 2%?;?;&’ummentg,%oofo
o compound loop or cascade control ’ ; oL (4:1 I
b.-Dechiorination:  Flow proportioning control or dual input b. Dosage: 032%’:0)( 1 tum-up; tumdown
: feedforward control th built-in mul'llpher c. No (LOW) Flow: 0-20%
Power 120/240 +20%Vac, d. Lag Time: 1092 Minutes Maximum
Requirements: 50/60 Hz, Single Phase, Ambient
‘Fuse: 0.5A Slow Blow Temperature: 14°F to 122°F (-10°C to 50°C)
‘Power Enclosure: NEMA 12 {IP 54)
- Consumption: 12 Watts Mounting: Wall or Surface
Weight: 5 ibs. (3 kgs)
- . - - B " - k2
imensions e 12V [ rove T e
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BP EXPLORATION BF Exploration (Alzsia) inc.
900 East Benson Boulevarg
EXPRESS MAIL AND FACSIMILE e castoE82
{907) 561511

December 12, 1991

Mr. Charies E. Findley

Director, Water Division

U.S. Environmental Protection Agency, Region 10
200 Sixth Avenue

Seattie, WA 98101

P Permit AK- 6-1
i vel Proi
higringtion of water Plant Eifiyen

Dear Mr. Findley:

In accordance with Sections IV.B and IV.C of the above-referenced NPDES
permit, BP Exploration {Alaska) Inc. (BPX) requests approval to begin imme-
diate testing of a dechlorination system in the sanitary/domestic wastewater
treatment piant (WWTP) at the Endicott Base Operations Center (BOC).
Dechlorination will be necessary to meet new NPDES permit restrictions on
total residual chlorine (TRC) that take effect on December 23, 1991. Because
this date is approaching rapidly, we request your attention to this matter as
soon as possibie.

As of December 23, 1991, permissible levels of TRC in the effluent {Section
LA. of new permit) may not exceed 1 milligram per liter (mg/} (daily maxi-
mum) or 0.5 mg/l (weekly and monthly average). The previous permit
(Section 1.C) stipuiated a minimum TRC level of 1.0 mg/l. A new effluent fimit
tor fecal coliform (FC) bacteria also takes effect on December 23. Batch tests
at our plant indicate that FC levels will be well in excess of the maximum limit

~of 400 colonies per 100 milliliters when treated with 0.5 mg/l chlorine. There-
fore, it will be necessary to increase the chlorine dosage in the WWTP to
provide adequate disinfection and meet the fecal coiiform limits.

Before discharge, TRC wiil be reduced to permissible levels by addition of
anhydrous sodium bisulfite (sodium metabisulfite) to the chiorine contact tank
as shown on the attached sketch (Attachment 1). The required concentration
of the sodium bisuifite solution is estimated at 10 mg/l, based on batch tests,
but precise concentrations and contact times wiil have to be established by
tfuli scale operational tests.

During this period, residual chiorine levels in the effluent are expected to
fluctuate between the current permit fimits (2 1.0 mg/l) and the new limits
(<1.0 mgA daily, 0.5 mg/l weekly and monthly average). BPX therefore re-
quests a ten-day transitional period, effective immediately, to bring the sys-



Mr. Charles Findley
12/12/91
Page 2

tem into equilibrium before the new permit limits take effect. The alternative
is to cease ocean discharge, which will place considerable operational and
economic burdens on our faciiity.

Attachment 2 reviews the chemistry of sulfite dechlorination. A Material
Safety Data Sheet (MSDS) for sodium metabisulfite is also enclosed. We
note that similar dechlorination systems have recently been approved at
BPX's Prudhoe Bay Central Sewage Treatment Facility (CSTF) (NPDES
Pemmit AK-002860-6) and at ARCO Alaska, Inc.’s Kuparuk Seawater Treat-
ment Plant (NPDES Permit AK-004335-4).

BPX has submitted these plans to the Alaska Department of Environmental
Conservation for State approval.

It you have any questions, please contact Carol Klein of my staff at (907)

564-4079. My department FAX number is (S07) 564-5020. 1 appreciate your
assistance.

Sincerely,

Vi O Dot 2=

@fn D. Taylor, Manager
vir

dnmental and Regulatory Atfairs, Alaska

SDT/JDP/CAK
Attachments
cc:  Tim Wingerter, ADEC Fairbanks

George Wilson, ADEC PCRQO Anchorage
Burney Hill, EPA Seattle



RECEIPT WILL BE MAILED TQ YQU.

RBA38017334US

[ RETAIN THIS NUMEBER-CUSTOMER

Mr. Charles Findiey
12/12/91
Page 3

bec: Endicott Plant Engineer
Endicott HSEQ

File: PC/DIU/NPDES/Gen/Corr



. Attachment 1

PROPOSED DECHLORINATION SYSTEM
ENDICOTT BOC WASTE WATER TREATMENT PLANT

NPDES PERMIT AK-003866-1
Camp~ .
- Wastes 'PROPOSED SYSTEM
. Haule-d_l Sedium Bisulfite
Wastes Y Tank {50 gal}
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ATTACHMENT 2

DECHLORINATION WITH SULFITE COMPCQUNDS

General Information
Beside sulfur dioxide gas, there are four sulfur compounds to be considered:

sodium sulfite, sodium bisulfate, sodium metabisulfite and sodium thiosulfate.
‘Sodium thiosulfate is in solution, but is used almost entirely as a laboratory
chemical. ltisnota satisfactory dechiorinating agent for plant use because its
_reaction with chiorine is siow. Sulfur dioxide gas is not easily handled. Sodium
sulfite, Sodium bisulfite and sodium metabisulfite are practical dechiorinating
_chemicals.” The reacions of sodium sulfite salts are identical. Sodgium Suifite
(NaSOs) is available in tabiet form and was selected over other sulfite saits to
minimize problems associated with the m:xmg and handhng of concenirated

suiﬁte solutions.

Reactions with Residual Chiorine
Suifite saits dissociate in watar iGentically to Sulfur Dioxide gas as follows:

SO2 - HoO - H* - + HSO3
NaSQ03 = H20 - NA+ + HSO2
NaHS0O3 + H20 - NA+ + HSO3
NazSz2 = H20Q - NAT - HSO3

Sulfite ions react instantanecusly with free and combined chiorine zs follows:

803-2 + HOCI - S042 =+ Cl- - H+
S03-2 - HOBr - S04-2 - Br + H+
S03-2 = NHoCl - SQ42 =+ Ci- + NH4+
S03-2 + NH28r -~ 5042 & Br = NH4+

' For practical purposes the reactions described above are complete in matter of
seconds (<10).

Each parnt of chiorine residual removed requires 0.2 part of sulfur gioxide gas,
1.78 parts of sodium sulfite, 1.46 parts of sodium bisuifite and 1.34 parts of
sodium metabisuifite. Actual practices however, indicate the requirements to be

about 20-25% more.

The products of the reactions are mainty sulfite and sulfate ions which are
abundantly and naturally found in seawater.



EPA FORM 2D

CONTINUOUS FLUSH DISCHARGE (OUTFALL 001)



Exhibit 3
Continuous Flush System

A constant flow of 21,600 gallons per day (gpd) of chlorinated seawater will be
drawn through the system to prevent ice formation and blockage in the effluent
waste lines connected to outfali 001 {Exhibit 2). The only other full time waste
stream to be discharged through outfalt 001 is the potable water (desalination unit)’

- brine effluent. However, the desalination unit produces effluent in batches only
~when there is a demand for potable water. Effluent discharged from the wastewater
‘(sewage) treatment plant is anticipated to be routed through outfall 001 during

facility construction and during periods when the injection well is not operable. “Alf of
these waste streams wilt be commingled with the resulting stream passing through a
dechlorinator. '

It is estimated that minimal amounts of residual chiorine will be consumed in the
water passing through the Continuous Flush system. There are no engineering
studies available to BPXA that guantify the consumption of chlorine for seawater
drawn from the offshore Beaufort Sea. Using the most conservative assumption
that no chlorine will be consumed, the maximum residual chlorine concentration to
reach the dechloninator will be 0.2 ppm. This waste stream will be commingled with
the desalination brine and sanitary and domestic wastewater. Prior to ocean
discharge, this effluent will be dechlorinated as described in Exhibit 1.

The temperature increase attributed to heat transfer from process water equipment
(e.g., pumps, piping, etc.) is nominal for the Continuous Fiush System, waste stream
001{a). During the summer open-water season, it is expected that the water

- temperature will rise 0.7°C above ambient water temperatures. During winter

months, the warmm water recirculation system will be activated to prevent frazil ice
development in the seawater intake, resulting in an estimated water temperature

increase of 1.0°C.

Continuous Flush 001{a) Estimated Temperature for Summer Conditions

Ambient Seawater Temperature 0°Cto 1.8°C

Heat Increage from process water equipmert Q.7°C
Estimated Waste Stream Tempemture 0.7°Cto 2.5°C

Continuous Flush 001(a) Estimated Temperature for Winter Conditions

Ambiert Seawater Temperature -1.5°C

Heat Increase from process water equipment 0.7°C

Heat Incraase from warm water recirculation 0.3°C

Estimated Waste Stream Temperature £0.5°C

in addition to temperature, the physical properties of interest in the continuous flush
system are pH, and Total Suspended Solids (TSS). Chlorine in the form of calcium
hypochlorite will be introduced into the effluent to reduce equipment biofouling.
Prior to discharge, the continuous flush system waste stream will be commingled

\\nnci\sharul\rmj:l.d\wn:\#(ﬂﬁ‘-'.. ormAeterhibBdoc 01-Oct-97, Page 13




| Exhibit 3
Continuous Flush System

with the desalination blowdown (brine) and the wastewater {(sewage) treatment
system. Sodium metabisulfite will be injected into the commingled stream to reduce
TRC concentrations to acceptable Alaska water quality levels. A detailed discussion
on chlorination and dechlorination is presented in Exhibit 1. The effluent pH will vary
slightly from ambient conditions as a result of the chlorination/dechlorination
‘process; however, the pH is expected to vary no more than 0.1 pH units from
ambient. The table below summarizes the pollutants and physical properties of the
effluent. '

e s ot N e Vommeateshiv-i3 o ~ 01-Oct-97, Page 14
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DESALINATION (POTABLE WATER) UNIT DISCHARGE (OUTFALL 001)




Exhibit 4 Qutfall 001(b)
Desalination (Potable Water

It is anticipated that an average of 6,300 gallons per day (gpd) of chiorinated sea
water will be diverted through the desalination unit for the production of fresh water
at the Northstar facility (Exhibit 5). The maximum input rate for the system is 32,400

-~ gpd.

‘Desalination

The MECO Model PEE6OOM3C Vapor Compression Desalination Plant is planned

- to be used at the Northstar facility and Attachment 5 contains a detailed description

of the unit. Vapor compression desalination is a method of evaporating seawater
whereby the energy in the evaporated vapor is enhanced by compression. This
energy is then used to evaporate additional seawater. The process begins by
boiling seawater inside a bank of tubes. The generated vapor passes through a
mist separator to remove any entrained water droplets. The pure vapor is withdrawn
by a compressor resulting in compressed steam with increased pressure and

" temperature. The higher energy steam is discharged to the evaporator, located on

the outside of the tube bank, where its latent heat is transferred to the seawater
inside the tubes. The cycle repeats as more vapor is generated. The condensate
(distilled water) is withdrawn by a distillate pump and discharged through a plate
heat exchanger that transfers most of the heat to the incoming seawater. The heat
exchanger is designed to minimize the energy consumption of the system.

- Continuous injection of maintenance chemicals including scale-control additives and

foamer, which are safe for drinking water, will be added during the process.
Periodic injection of sulfuric or sulfamic acids will flush mineral buildup in the
desalination plant. Attachment 9 contains the Material Safety Data Sheets (MSDS)
for the recommended maintenance chemicals.

Effluent Discharge

The maximum effluent discharge from the desalination plant for the Northstar
Development project is estimated to occur in intermittent pulses at a rate of 18,060
gpd; however, it is anticipated that the daily average discharge is 3,528 gpd. The
desalination process will concentrate naturally occuming minerals and salts in the
seawater to approximately twice the ambient salinity; that is, in winter when ambient
salinity is 32.4 ppt, brine salinity will be about 65 ppt. Conversely, in summer brine
salfinity will vary between 32 ppt and 65 ppt depending upon the current
hydrographic conditions.

The vapor compression desalination unit results in distilled water which is the source
of potable water for the facility. The excess feed water which does not evaporate
{blowdown) contains concentrated dissolved solids and salts; however, the chlorine
that enters the desalination unit will be off gassed and vented into the atmosphere.
Thus, it is expected that the desalination blowdown or brine will not contain residual
chlorine.

6506 g pormons2extezhib-O4 dos 01-Oct-97, Page 17




Exhibit 4 Outfall 001(b)
Desalination (Potable Water

The engineering specifications provided by the manufacturer (MECO) indicate the
effluent will have a temperature increase of 5°C to 7°C from ambient conditions.
The manufacturer determined that total dissolved solids will increase to 65 to 70
parts per thousand (%) for an ambient seawater containing 36%.. Typical Beaufort
Sea receiving waters have salinities between 14%. and 30%. in the summer and
32%o in the winter, thus, it is expected that the desalination blowdown water (brine)
have a salinity between 60%. and 65%.. While the feed water to the desalination
unit contains chiorine, the distillation process will result in the off gassing of chiorine
and thus the blowdown waste stream is not expected to contain chlorine. TSS
associated with this waste stream has not been guantified; however, it is assumed

to be less than <10 mg/l. .

196806 negapemfon a4 o 01-0ct-97, Page 18













ATTACHMENT 5

TECHNICAL SPECIFICATION
MECO MODEL PEE60OM3C
VAPOR COMPRESSION DESALINATION PLANT



MECO"
TECHNICAL SPECIFICATION

MECO MODEL PEESOOM3C
VAPOR COMPRESSION DESALINATION PLANT

- PROCESS DESCRIPTION

Vapor compression desalination is a method of evaporating sea water in which the
energy in the evaporated vapor is enhanced by compressing it and used in turn -to
evaporate the in coming sea water. Liquid is boiled inside a bank of tubes and the
generated vapor then passes through a mist separator to remove any entrained water
droplets. The pure vapor is withdrawn by a compressor, where the energy imparted
results in compressed steam with increased pressure and temperature. This higher
energy compressed steam is discharged to the evaporator, on the outside of the tube
bank, where it gives up most of its energy (latent heat) to the sea water inside the
- tubes. More vapor is thus generated and the process is repeated. The condensate
(distilied water) is withdrawn by the distillate pump and is discharged through a plate
heat exchanger transferring most of its heat to the incoming sea water. The excess
feed water which did not evaporate {blowdown) is also pumped through a plate heat
exchanger where it aiso transfers its heat to the in coming sea water, preheating the
. sea water prior to entering the evaporator. This heat exchange minimizes the energy
consumption of the system and eliminates the need for any additional cooling water.
. The system operates continuously once manuaily started.

- The water produced is distilled at positive pressure above the atmospheric boiiing point
- and therefore is free of any harmful bacteria, and requires no further disinfecting.

Some make up heat is necessary for continuous operation. This is automaticaily
“furnished from an extemal steam source as demanded by the evaporator (most often
by an electric immersion heater supptlied as part of the system).

The MECO Vapor Compression Water Desalination Plant is self contained, assembled
on a rigid steel skid, completely piped, wired, tested and painted. The package consists
of an evaporator, a centrifugal compressor, all necessary heat exchangers, a deaerator
for removing non-condensable gasses, cenfrifugal pumps for removing distillate and
blowdown, and control and instrument panels. A detailed description of the individual
components is contained in the following pages.

A Evaporator:
The evaporator is a vertical tube, natural “super circulating” rising film design. It

incorporates enhanced heat transfer double fluted tubes which are expanded
into tube sheets at each end. The shell is fitted with removabie top and bottom



TECHNICAL SPECIFICATION
® MECO MODEL PEEG00M3C
MECO PAGE -2

- heads, the bottom head being fited with MECO’s patented “TARGA® gas
sparger tube for reintroduction of CO. into the feed water to assist the injected
chemicals

in minimizing the formation of alkaline scale. A simple weir gate maintains the
comrect feed water level, which can be observed in a gauge glass. Another
gauge glass is fitted to indicate the level of distilled water. Observation sight
glasses are strategically located to monitor cormect operation and inspect the
evaporator internais.

Material: Tubes - Arsenical Aluminum Brass UNS C68700
Tube Sheets - 80/10 Cu Ni UNS C70600
Shelf - 90/10 Cu Ni UNS C 70600
Mist Eliminator - 316 Stainiess Steel

Vapor Compressor:

The compressor is a simple, single stage centrfugal type which is designed and
manufactured by MECO specifically for this service. It consists of a bearing
housing, shaft, impeller and impelier housing (suction adapter and closure
plate). Mechanical shaft seals are employed to prevent oil leakage. Anti-friction
bearings are lubricated by a pressurized full flow oil system complete with pump,
filter and oil cooling heat exchanger. The oil level is monitored by an oil leve!
gauge in the sump of the bearing housing. An open atmospheric chamber is
located between the steam seal and impeller end oil seal, to prevent the steam
from entering the bearing housing, and prevent the ocil from entering the
evaporator should a failure of the seals occur. The compressor is mounted on
the evaporator and driven by an electric motor via suitably guarded “V” belts.

Material: Bearing Housing - Ductile iron
Impeller - Type 718 Inconet
impeller Housing - Cast Bronze
Shaft - K500 Monel

Deaerator:

The deaerator serves three (3) very important functions; it removes oxygen from
the feed water to reduce the effects of corrosion, it collects and re-circulates CO.
for MECO’s patented TARGA system, and it vents non-condensable gasses to
atmosphere.
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MECO PacE S

The deaerator is a vertical cylindrical tower partially filled with 1" packing and
complete with sump leve! indication via a gauge tube. Feed water is distributed
over the top of the packing through a spray nozzle in counter direction to the
stripping steam supplied by the compressor. This steam is used to strip CO,,
oxygen and nitrogen from the feed water as it cascades through the packing.
The steam also increases the temperature of the feed water, which enhances
the stripping process. The gasses rise to the top of the deaerator where they are
either vented to atmosphere, or injected into the evaporator through the TARGA
sparger tube.

Material: Tower - 90/10 Cu Ni
Packing. - High Temperature Noryl
Spray Nozzle - Teflon

Heat Exchanger(s):
The unit is equipped with a plate and ffame heat exchanger to recover the heat

from the out going distillate and blowdown, and transfer it to the feed. This is
accomplished through a MECO designed three (3) stream heat exchanger.

Matenal: Plates - Titanium ASTM B265

Gaskets - EPDM
Support Plates - Steel

Pumps:

Each unit uses two (2) MECO heavy duty pumps for blowdown and distillate
removal. Both pumps use mechanicai face seals to prevent leakage. They are
driven by an electric motor using a *V" belt drive. If insufficient or fluctuating feed
water pressure is present, a feed water pump can be supplied as an optional
extra.

Material: Housings - Al Brz UNS C95200
Impellers - Al Brz UNS C95200
Shafts - KS00 Monel!
Bearing Housings - Ductile Iron
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immersion Heater:

A tank complete: with electric heating elements and leve! control switch is
supplied to heat the water in the unit during start up, and supply make up heat

during unit operation. An external steam source may be substituted for this
heater. '

Material: Tank - S0/10 Cu Ni UNS C70600

Heating Elements - Incoloy

Chemical injection Systerns:

An injection system is supplied for each of the following:

M-237 Scale Inhibitor. Continuous injection of a scale inhibitor minimizes
the formation of alkaline scaie in the evaporator and heat exchanger.

M-236 Foamer: Injection of foamer enhances unit performance by reducing
the surface tension of the water in the evaporator thus ensunng good naturai
percolation. Some feed waters require little or no injection of foamer due to
the presence of organics in the water.

Chemical Cleaning: Even with the continuous injection of a scale inhibitor,
soft alkaline scale in the form of magnesium hydroxide and calcium
carbonate will forrn and reduce the efficiency of the heat transfer surfaces.
Periodic on line cleaning by the injection of sulfuric or sulfamic acid into the
feed water will neutralize and remove these scales, which will be discharged
with the biowdown. This cleaning process takes from 10 - 20 minutes and
must be done every 800 - 1,000 hours of operation. The unit does not have
to be shut down during cleaning, and it will continue to produce good water
while being cleaned.

Each Injection System Consists Of.

One (1) poiyethylene tank complete with lid.

One (1) solenoid driven diaphragm pump. The injection rate is set by
manually adjusting the stroke length and/or the stroke frequency. Each pump
includes control dials to adjust the injection rate, an on/off switch, pilot lights
and all necessary check valves. Standard materials are polypropylene head
and fittings, and a Teflon diaphragm. The power at 115V AC 50/60 Hz is
supplied from the main control panel via a transformer.
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A CPVC isolation ball valve and PVC screen are supplied at the tank. The
chemicals exit through this vaive and screen and through a check valve to
the point of injection. Tubing on the scale inhibitor system is 316 stainless
steel, PVC for the foamer system and polypropylene for the cleaning system.
Also included in the cleaning system is a CPVC manually operated 3 way ball
vaive to divert acid to either the feed water stream or the blowdown stream
as required.

Electrical System:

Control Panel: The NEMA 4 enclosure houses all of the high voltage
equipment, consisting of: the main and individuai circuit breakers, all motor
starters and a step down transformer. The door is fitted with an incoming
circuit breaking interfocking handle to prevent the door from being opened
while the power is on.

Instrument Panel: The NEMA 4 enclosure houses control relays, a salinity
indicator, a feed water flow indicator and adjustment control, an hour meter,
an annunciator, indicator lamps and ail mode and function switches. In
addition to these controls, there are locally mounted pressure gauges,
thermometers and oil and water gauge giasses to monitor the unit for proper

‘operation. The annunciator and alarm systems cover the following safeties:

1) Evaporator high water level (system shutdown).

2) Compressor surge switch {system shutdown).

3) Compressor low oil pressure (system shutdown).

4) Low feed water pressure (system shutdown).

5) Compressor high oil temperature (system shutdown).
€) High satinity with automatic dump to waste {(alarm only).

All motors are TEFC, marine duty, 50° C ambient temperature, Class B
insulation.

All cable is manine type, thermopiastic nylon insulated and armored with a -
stainless steel braided sheath (US Coast Guard approved). MECO'’s wiring
procedures conform to the National Electric Code.

Control circuitry is all transformed to 115V regardless of the input voltage
being supplied to the unit.
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Piping:

Cold sea water piping is CPVC (chlorinated polyvinylchloride). Heated sea water
piping, distillate and blowdown piping is 90/10 Cu Ni. All of these materiais are
the most suitable for their intended service.

Insulation:

The evaporator, immersion tank, deaerator and all hot piping are insulated to
reduce heat loss due to radiation and to keep the surface temperature below

120° F (50° C) for the protection of operating personnel. The insutation consists

of 17 - 2" (2.5 - 5 cm) thick fiberglass board glued to the surface and covered

with fiberglass cloth. The cloth is then impregnated with a water proof sealant.
Skid:

All of the previously described components are pre-assembled and then
mounted on 2 rigidly designed oil field type skid. This skid is constructed of
structural steet members welded together in accordance with procedures written
to AWS D 1.1, sand blasted to white metal, and prime painted with a zinc based
primer prior to mounting of any components.

Testing, Painting and Preparation For Shipment:

Every unit is subject to continuous monitoring and inspection during construction
in accordance. with MECO's rigid Quality Controi System. Ail pressure
components are hydrostaticaily tested to one and one half the maximum design
pressure. The compressar is test run under load in a specially designed test
stand. The completed unit is then performance tested in the factory using
brackish water with a TDS of 5,000 - 7,000 PPM as a feed water source. During
this test, all electrical, mechanical and safety functions are thoroughly
scnutinized and made to perform under actual operating conditions. Once shake
down and equipment checks are complets, the unit is run for a minimum of four
(8) hours and a complete set of data readings are recorded for inclusion with the
units O&M manuail.

After testing is compieted, the unit is properly masked and then painted with a
three (3) part painting system in accordance with MECO procedure #3500001.
This procedure details the proper surface preparation, the application technique
and thickness of each coat, the drying time for each coat and the atmospheric
conditions that must be present in order to paint.
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Prior to shipment, all unpainted exposed metallic surfaces are protected with a
rust preventative coating. The compressor is filled with a rust inhibitor and then
drained. The instrument panei is protected with a sheet of plywood.

The unit is bolted to a sturdy wooden pallet, using steel bolts at appropriate
locations along the units length. The unit is then covered with polyethylene
sheeting which is battened down to the pallet with wooden strips. All four (4)
sides and the top are then covered with stud reinforced plywood sheets covered
with water proof paper. The completed box is banded in two (2) directions with
the appropriate width steel banding secured with banding clips. The box is then
marked in accordance with customer instructions using 2° (5 cmj) high letters.
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Input and Output Flows: _
a. Distilate/Product @ 20 PSIG (1.4 BAR) - 10 GPM (54.5 M°ID)

Guaranteed Quality 5 PPM Maximum Total Dissolved Solids
b.  Brine/Blowdown @ 5 PSIG (0.35 BAR) - 12.5 GPM (68,13 MYD)
c. SeaWaterFeed @ 30-40 PSIG (2-3 BAR) - 22.5 GPM (122.63 M'D)
The temperature of the exiting flows will be 12-14° F (5-7° C) above feed water
temperature. Feed flow rate is 2.25 x product flow for sea water having a TDS of
36,000 PPM. Higher TDS requires a higher feed rate to maintain the blowdown
at 65,000 - 70,000 ppm TDS.

Energy Consumption:

a. Compressor Motor 40 HP

b. Distillate and Blowdown Pump Motor 1%/, HP
c. lmmersion Heaters 70 KW

d. Operating Load 60 KW Average

e. 100 KWH/1,000 Gal (26.4 KWH/MY)
Chemicals:

M-237 Scale inhibitor 15 PPM in the Feed
M-236 Foamer 0.5 PPM in the Feed
Utilities:

Air @ 80-100 PSIG (5.5-7 BAR) clean dry air is required intermittently to operate
flow control valves. Power required is 460/415 V/3 Ph/60/50 Hz
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CUSTOMER CONNECTIONS
WEIGHTS AND DIMENSIONS

1. Customer Connections:

Feed: 2° FPT
Blowdown: 1* FPT
Distillate: 14" FPT
Drain: " FPT

Air Supply: 1" FPT

2 Weights and Dimensions:

Unit Only Boxed for Shipping
126" Lx 75" Wx 92" H 617 FT°
(3.2M x 1.91M x 2.34M) (17.47 M%)

8200 Lbs. (3720 Kg)



MECO'

MECHANICAL EQUIPMENT COMPANY, INC.

ESTIMATED CHEMICAL SUPPLY

ONE YEAR (350 DAY) OPERATION

MECO MODELS PEE - PD - PES 600M3C _

Continuous Injection Chemicals

Chemical Daily Usage | Annual Usage Available Pk. Recommended

Sizes 1 Yr. Supply

M-236 Foamer 66.6 ml -1 23.3 1, 5 or 51 1x5 gallon

(6.5 gal} gallon containers | 2x1 gallon
containers

COosT $184.00 USD

Y237 scaie
Inhibitor

Standard 1036 ml 362.6 1 1, 5 or 55 2x55 gallon

Seawater

{96 gal) gallon containers | containers

Cost $4,600.00 USD

1214 ml 424.9 1 1, 5 or 85 2x55 & 2x1

{112 gal) gallon containers { gallon

containers

Cost $4,700.00 USD

Periodic Cleaning Chemical

Chemical Annual Usage Available Pk. Recommended
_ Sizes 1 Yr. Supply
M-104 $0 1b 50 lb containers 2 x 50 1b
Sulfamic Acid | 4.8 1b per | container
on-line
cleaning
Cost $222.00 USD

Total Standard Seawater$sS,006.00

Total Mid

NOTE :

East Seawater$5,106.00

Cleaning chemical usage is only estimated as it
depends on seawater conditions and operating
procedures.



THERMAL DESALINATICm AROUND THE WORLD

MECHANICAL VAPOR COMPRESSION DISTILLATION UNITS {MVCY:

" PEE Electric VC plants, followed by eapacity in USGPH
PD Diesel VC plants, followed by capacity in USGPH
PES Steam VC plants, followed by capacity in USGPH
The above are followed by suffxes M, M3A, M38B and M3C, with rha modai no. M bamg the oidest and M3C being
U‘le m‘m‘est model.
Matenals of Construction: Shell: 80/10 Copper Nickel )
Tubes: Aluminum Brass or 80/10 Copper Nickel
Tubesheets: 50/10 Copper Nicke!
Exchanger Plates: Titanium '

MULT] EFFECT THERMAL COMPRESSION DISTILLATION UNITS {(METC}:

4AMETC TC plants prefixed with no. of effects and followed by capacity in m*/Day
Materials of Construction: Shetl: 318 Stainless Steel or 30/10 Copper Nickei
Tubes: Alurninurn Brass or 80710 Copper Nickel with
Titanium on the top rows (All Titanium in Condenser)
Tubeshesats: 316 Stainless Steel or 30/10 Copper Nickel
Exchanger Plates: Titanium

MULT] STAGE FLASH DISTILLATION UNITS (MSF):

14SF MSF units prefixed with no. of stages and foilowed by capacity in m3/Day
Materials of Construction: Shell: 80/10 Copper Nickel
Tubes: Aluminum Brass or 0/10 Copper Nickei
Tubeshests: 80/10 Copper Nicke!
Waterbaxes: 80/10 Copper Nickel

WASTE HEAT DISTILLERS (ST):

80/10 Copper Nickel
Aluminum Brass er S0/10 Copper Nickel
80/10 Copper Nicke!

" STB0D ST units are based on USGPH.
‘Materials of Construction: Shell:
Tubes;
Tubeshegts:
CUSTOMER MODEL
ABU DHABI CO. FOR PEESOOMIC
ONSHCRE OIL PEESOOM3C
OPERATIONS (ADCO) PEESOOM3C
PEESOOM3C
PEESOOM3C
PEE1250M3B
ABU DHABI| DEFENCE PD400M3B
FORCE (ADDF) PDEOOM3C
ABU DHABI MARINE PEE330OM
OPERATING COC. PEE330M
{ADMA-OPCO) PEE330M
PEE300M3B
PEE300M3C
PEE400M3IB

YEAR SN LOCATION
1982 3153 Asab

1981 3015 Asab

1983 3240 Shah

1981 J227 Shah

1986 2757 Bu Hasa
19881 3058 Asab

1980 2762 Al Hamra
1983 3250 UAE

1874 2410 USEAP
1974 2411 USEAP
1978 2413 INEAFP
1879 2788 DNEAP
1982 3143 USEAP
1880 2639 " Barge Al Hyleh



(ADMA-OPCO con't)

ADMASCO DRILLING

ABU DHABI QIL CO.

. (ADOCSJAPAN)

10.

1.

12

14.

15.

ABU DHABI POLICE
AL FARAH GEN.

TRADING

AMOCO

- ANDQC

ARABIAN QIL CO

ARAMCO RABIGH
(EX-SAMAREC & PETROMIN

PETROLA)

ARCO

. ARCTIC ALASKA

BAHRAIN
DEF. FORCE

BEAN DREDGING

L
rezsonce MECE)

PEE300M3B
PEE300M3B
PEEG00M3B
PEESOOMSB

PEE300M3C
PEE300M3C
PEE300M3C
PEE300MIC
PEE300M3C
PEE300M3C

PEE2100M3C
PEE2100M2C
PEE2100M3C
PEE2100M3C

PEESOOM3C

PD300M2B
PD300M3B
PEE300M28

23F50

PEE200M3E
PEE200M3B
PEE300M3B/C

PEE3ICOM3B
PEE300M3B
PEE300M3C
PEE300M3C

PES15000M3B
PES15000M3B
PES15000M38
PES15000M3B
PES15000M3B
PES15000M3B
PES15000M3B
PES15000M3B
PES15000M3B
PES15000M38
PES15000M3B
PES15000M3B
PES15000M3B

PEE200M3C
PEE200M3C
PEE300M3C

PES2100M3C
PES2100M3C
PES2300M3C
PES2100M3C

PDGOOM3B
PDGOOM3B

ST200

18. BIMINI BLUE WATER RESORT PEE400M3C
10/11196

2

1981
1681
1981
1981

1982
1882
1962
1982
1982
1882

1862

1688
1986

1885
1879
1979
1681
KAl

1979
1978

1991

1885
1949
1980
1880

1982
1982
1982
1882
1082
1982
1882
1882
1882
1882
1982
19882
1982

1993
1993
1991

1888
1988
1988
1988

1881
1881

1895

1985

2940

3005
2972
2973

3185
3156
3187
3152

3203

7212
3338

376
3275

2773
2774
2928

3217

2801
2802
3066

3319
4027
70581
7058-2

3389
3338
3350
3387
3391

3215
3160
3214
3383
3139
3384
3385

7303 A
7303 B
7141

7018 A
7018 B

7019 A
7019 B

2826
7446

Barge Al Hyleh

Asab

Egypt

Tawash 1
Tawash 1
Tawash 2

Neutral Zone

Saudi,
Rabigh
Community

Saudi
Rabigh
Refinery

Offshore, China’
Alaska, USA

Alaska, USA .

Hawar tsfand,
Bahrain

Dredge, USA

Caribbean



17.

18:
18.

20.

21,

23

24.

25..

27.

30.

a1.

32.

35.

BUNDUQ OIL CQC.

BYRNE DRILLING
CALPINE MONTEREY
CHEVRON

CHIYODA CORP.

. CLIFFS DRILLING

COASTAL EQUIPMENT

CONQCO

COZUMEL

. DANA DRILLING

DELTA MARINE
SERVICES

. DHABI DRILLING

. DHABI ENTERPRISES

{Sh. Nahyan bin Mubarak)
ELF

ESSAR PRCJECTS
{India)

ESSQO THAILAND

. GULF OIL CORP.,

. GULF MARINE SERVICES

(GMS)

IMS BAHRAIN

10/11/96 -

®
o )

PEESOOM3C
PEEGOOM3C
§T600

ST100
ST100

PEE1250M3B/C
PEE1250M3B/C
PEE1250M3B/C

PEE1250M3B
PEE1250M3B8
PEE1250M3B

PES7500M3C
PES15000M3C
PES7500M3C

PEESOOM3C
ST300

ST800
S$T300
S$T300

ST100
ST100

MSF132-18
MSF132-18

PEE300MIC
PEE300M3C

PEEBGOM
PEESGOM

PEE330M
PD330M
PEE300M3B
PEE300M3B

PEEBOOM3C

PEEGOOMAC

PEESOOM3A
POGOOMZC

125F6500

PEE1250M3B
PEE1250M3B8

PEE300M38
PEEJOOM3B
PO300MIB
PEEJ0OMIB/C

PO300M3B

3

1980
1966
1886

1985
1895

1984

1884
1884
1983
1983
1983

1884
1984
1984

1893
16893

1630
1985
1685

1968 -

1088

1973
1973

1982
1983

1975
1875

1972
1972
1980
1880

1988

1890

1973
1984

1985

1981
1981

1982
1982
1982
1882

1980

3273
7051

7344
7468

7423 A
7423 B
3338
3292
3293
3253
254 A

7304
7305
7338

7277
7243

7081
3378

4034
4038

260
261

3123
3208

2417 A
2417 B

2279

23

2882
2863

3851

7086

2449
3239

3053
3054

31N
32
2913
2985

3004

UAE

Bahmin
California, USA

Offshore, USA

California, USA

Ras Laffan
Qatar

Offshere, USA

Singapore

Offshare

Cozumel, Mexico

Rig 2
Rig 1

Barge 318
Nigeria
Rig 37
Rig D.D.1
Rig D.D.2
Rig D.D.2

Sheleatah, UAE

Angoia

Barge 207

Theiland

Cabinda Guif
Angola

Barge Naashi

Barge Khawla
Barge 334 BAH



36.
Y3
38,

41.

42

JAPAN DRILLING CO.

(JDC)

KAMINE

LATSIS

MANSAL
OFFSHORE

. McDERMOTT INT.

"MINERA ESCONDIDA

MINISTRY OF ELECTRICITY
& WATER, OMAN

MOBIL QIL

MOHAMED MOJAL GROUP

. NATIONAL DRILLING CO.

{NDC -UAE)

10/11/96

o
rezzoonsn IMIECQ)

PEESOOM3A
25T600

PEES250M3B
PEES250M38

PEE400M3C
PEE400M3C
PEE400M3C
PEESDOM3A
PEES00MAC
PEESQOMIC
PEES00MIC
PEES00M2B

PDGOOM3BE
POS0OM3B
PDBS0OM
PEESSOM
PEE1250M3B
PEE1250M38
PEE1250M3B
PEESDOM3B

PES15000M38

PD1250MA
PD1250MA,
PD1250MA
PD1250MA
PD1250MA
PD1250MA

PEE300M3C
PEE200M3C
PEE20OM3C

PEEEOQM3C

PEE300OM3C
PEE3DOMIC
PEE400M3B
PEE400M3B
PEE4QOM3B
PEE400M3B
PEE4DOM3B

PEE400M3B/C
PEE40QM3B/C

PEE400M3C
PEE400M3C
PEE400M3C
PEE4OOMIC
PEE40OM3C
PEE400M3C
PEE40OM3C
PEE400M3C
PEE40OM3IC
PEE300M3A
PEE300M3A
PEE400M3C
PEE40OM3C

1979

1977
1992

A6-1371A
36-1371B

7383

3035
3036

370
37
NT2
2645
3337
7192
7161-2
2738

3212

2373
vy
3144
145
3146
3cea

7272

2570
2571
2572
2574
2575
2578

7211
73181
7319-2

715141

3321
3323
7434
2954
2855
2856
2858
3033
3034
711241
71122
71111
7111-2
3185
3186
7327
)iy
3178
36-2254A
35-22548
71931
7183-2

Rig Hakurya Vi

New Yark, USA

Crown Prince Palace
Saudi Arabia

Deema
Deema
Murjan
Deema
Murjan
Ahmed:
Ahmed
Ahmed

DB-7 UAE
De-7

Shairsha

Ll

Nigeria

“

Barge, Saudi

Rig ND1 UAE.
Base Camp
Rig ND4
Rig ND8
Rig ND9
Rig ND@
Rig ND10
Rig ND11
Rig ND11
Rig ND2
Rig ND2
Rig ND3
Rig ND4
Rig ND16
Rig ND16
Rig ND1
Rig ND17
Rig ND17
oMY
oMV

Rig ND21
Rig ND21
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®
46. NATIONAL IRANIAN 14SF6600 m ’ T4i684-A Lavan Island,
olL CC. 14SF6600 1892 7164-8 iran
. 47. NATIONAL PETROLEUM PEESOOM3C 1988 3343 Ship HLS2000
- CONSTRUCTION CO. PEESOOM3B 1978 2840 . " .
{NPCC) PEES00M3B 1982 3154 Barge DLB1000
PEES00M3B 1982 3110 . -
PEESOOM3E/C 1983 3251 CB3
PEE300M3C 1885 3270 SEP 150
- PEE300M3R 1980 2016 " -
PEESOOM3IC 1994 7343 Stoek
PEESOOM3C 1984 7365 Barge SEP 350
PEESOOM3C 19084 . 7366 Barge SEP 350
PEESOOM3C 1994 7387 Barge PLB 648
PEEGOOM3C 1994 7388 Barge SEP 250
~ PEES0OM3C 1984 7389 Barge PLB 848
48. NAVAGARE INTERNATIONAL PEE300M3C 1902 7207 Mexdco
49. NEWFOUNDLAND PEE1250M3C 1982 7237 Hibernis Platform
OFFSHORE Canada
50. NOBLE DRILLING PEESOOM3C 1991 7152 Offshore, India
PEEGOOMS3C 1988 3380
51. . OFFSHORE INT. PEE330M 1972 2280 Rig Antares
52 ONGC PEE300M3C 1992 7121-1 Rig Sagar Gaurav
. PEE300M3C 1992 7121-2 Rig Sagar Shakdhi
PEESOOM3C 1990 4014 BLQ-2-Offshore P/F
PEE300M3C 1892 7141 Rig Sagar Jyothi
E PEE10OM3B 1864 3248
. 53. OPMI PEESOOM3C 1983 3237 Barge WB7
BAMRAIN PEESOOM3C 1983 3236 .
PEEBSOOM3A 1978 2763 Barge Hercules
PEESSOM 1974 2416 KP1
PEE330M 1973 34-1413 A .
) PEE330M 1973 34-1413 B "
54. PACIFIC GAS & PES9500M38 1987 3807 California, USA
‘ELECTRIC (PG&E) PES9900M38 1987 3608
55. PACIFIC PEESOOM3C 1993 3249 Barge "WB 75"
TRANSPORT LTD. PEE300M3B/C 1993 3081 Barge’Offshore Base”
56. PETROLA INT. PES15000M38 1981 3158 Rabigh |
PES15000M38 1881 3213 Refinery, Saudi
PES15000M2B 1881 3157 Athens, Greece
PD&250M2B 1976 3000 M/T Petrolg 34
PDE250M38 1976 3010 -
PD6250M38 1975 3011 M/T Petrota 33
PD&250M3E 1976 3012 -
PD6250M3A 1974 2674 Margarita, Greece
87. PHILLIPS PETROLEUM 2SFO75 1993 7309 A Offshore, China
25F075 1993 73098
PEE4O0M3C 1994 7273
PEE400M3C 1984 7257
58. QATARGAS PEESOOM3C 1595 7360 Qatar
. PEES0OM3C 1995 7381 {Offshore)
59. SANTA FE 2ST800 1089 4058 Offshore



80.

81.

63.

§5.

&7,

88.

T1.

SAUDI NAVY

'SEA & LAND

"SEDCO FOREX

S.EREP.T.

SHEIKH HAMDAN BIN
ZAYED

SHELL OFFSHORE

. SWIRE PACIFIC

TEXACO OlL

TECHNIPETROL
UNITED ARAB
EMIRATES, NAVY
U. S. ARMY CORP.
ENGINEERS

U. 8. COAST GUARD

U. 8. NAVY

10/11/96

MECO’

PEESQOMIC
PEESSM3A
PEESSM3A

' PEESSM2A

PEESSMZA
PEESSM3A

- PEESSM3A

PEES5M3A
PEESSM3A
PEESSM3A

PD300M3C
PD300OM3C

PEE300M3B
PEE300M3B
PEE300M3B/C
PEE300M3B/C
$T800 '
$T800

STH00

§T800

PEE300M2A
PEE300M3A

FEE1250M3C
PEE1250M3C

PEE100M3C
PEE400M3A
PEE40OM3C

4AMETCS00
4METCS00

PEE400M3C
PEE40OM3C

PEE2100M3C
PEE2100M3C
PEE2100M3C

2SF300
25F300
25F300
25F300

PEE400M3C
PEE400M2C
PEE300M3C
PEE300M3C
PEE300M3C
PEE400M3C
PEE400M3N
PEE4DOM3N
PEE400M3N
PEE400M3N
PEE400M3N
PEE400M3N
PEE4COM3N

1980
1878
1878
1978
1978
1978
1978
1978
1878
1978

1882

1882

1982
1082
1982
1962

1981
1996
1996

1880
1880

1991
1991

1869

1989

1996
1996

1886
1986

1983
18683
1683

1988
1988
1989
1989

1994
1994
1982

1992

1869
1882
1982
1882
1882
1891
1891
1891

3018
3019
3195
3070
7473

7471

61517
36-1518

7153 A
7153 B

7084
36-1387
7027
7415

3708
3708

32821
J282-2
3282-3

3501
5e2
3593

7348
7378
TITT A
71778
7210
7085
T248 A
7248 B
T231 A
7231 B
7185 A
7166 B
71688 A

Saudi Arabia

Vessel PGG 511
Vessel PGG 512
Vessel PGG 513
Vessel PGG 514
Vessel PGG 515
Vessel PGG 516
Vessel PGG 517
Vessel PGG 518
Vessel PGG 519

Rig GD4, Oman

Rig 20, UAE
Saudi

710, Brazi
710

Abacan, Nigeria

Tunisia

' Gamain

Island, UAE
USA

"Pacific Constructor®

Nigeria

Savola Sugar
Refinery, Jeddah
Qaftay Island

Sinop, Turkey

Harkness
Chauvenet

CDG Class Ships
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. L
{U. 5. NAVY Con't) PEE400M3N m 7166 B

PEE4Q0OM3N 1891 7104 A
r PEE400M3N 1091 7164 B
. PEE4O0OM3N 1961 7104 C
PEE400OM3N 1991 7104 D
PEE4D0M3N 1931 7104 E
PEE400M3N ' 1981 7104 F
PEE400M3N 1981 7105 A
PEE400M3N 1891 7105 B
PEE400M3N 1991° 7105 C
PEE400M3N 1981 7105 D
PEE400M3N 1989 7033 A
PEE400M3N 1989 7033 B
PEE400M3N 1687 asss
PEE4OOM3IN 1087 3859
PEE4OOM3IN 1987 3870
PEE4DOM3N 1987 3871
PEE400M3N 1687 3872
PEE4DOM3N 1987 3ar3
PEE400M3N 1987 3874
PEE400M3N 1087 3875
PEE400M3N 1887 3876
PEE400M3N 1587 3877
PEE400M3N 1887 3878
PEE400M3N 1987 3878
PEE400M3N 1987 3880
PEE4Q0OM3N 1987 3881
PEE400M3N 1887 3587
PEE400M3N 1987 3598
PEE400M3N 1882 3189
. : " PEE4QOM3N 1882 3173
PEE400M3N 1082 3174
. - 73. UNOCAL PEE300M3C 1981 7146 Alasika, UsA
74. WESTERN EGYPTIAN PEE100M3C 1991 7103 Oftshore, Egypt
" PETROLEUM CO. (WEPCO) PEE200M3C 1988 7045
75. WESTERN OCEANIC STag0 1880 2951 Apolio 1
o . 8T300 1880 2052 Apollo 2
76. ZAKUM DEVELOPMENT PEE200M3C 1986 3344 CPC Platform
- OIL CO. {ZADCO) PEE300M3C 1980 7059 UAE
PEE2100M3C 1084 2204 Aszannah
PEE2100M3AC 1885 3a37a jsland
T7. ZAPATA STI00 1991 7131 Offshore, USA
78. ZURN/ NEPCOQ 2METC1135B 1995 7444 Hawsii, USA

10/11/96



EPA FORM 2D

WASTEWATER (SEWAGE) DISCHARGE (OUTFALL 001)




Exhibit 6 Qutfall 001(c)
Wastewater Treatment {Sewage) Plant

The wastewater treatment plant will receive all of the domestic sewage and sanitary
waste generated at the Northstar Production facility. It is anticipated that the
maximum flow through the wastewater treatment plant will be 9,360 galions per day

~ {gpd), with an average flow of 2,800 gpd. The Class I/ll injection well is the primary

disposal method; however, in the event that the injection well is not available, the

wastewater effiuent will be diverted through the marine outfall 001.

All domestic sewage and sanitary waste will pass through the wastewater system.
Secondary treatment of the domestic sewage and sanitary wastewater stream will
be accompiished using a D-Series FAST® System (Fixed Activated Sludge
Treatment), manufactured by Smith & Loveless, Inc. {see Attachment 6). The FAST
system is a patented aerobic biological process that employs fixed media for
bactenai growth. Sewage enters the media tank; microbes nomnally found in
sewage attached to fixed media metabolize organic materials present in the
sewage. No pretreatment, maceration, or screening is required. The fixed media

-allows formation of a much larger microbial population than would otherwise be

possible, thereby providing consistent treatment despite surges and other variations
in loading.

A disinfection system using ultraviolet lights will be placed in the discharge stream
between secondary treatment and final disposal. The disinfection system will be
designed for the output capacity from the FAST® units. Typically, the wastewater
stream will be discharged through the Class I/ll injection weli. However, during
facility construction and periods when the Class I/ll injection well is not available, the
wastewater treatment plan effiuent will be commingled with the continuous flush and-
‘potable water (desalination unit) effluent. The resulting commingled stream will
pass through a dechlorinator prior to marine discharge.

Chlorine in the form of calcium hypochlorite or sodium hypochlorite will be injected
into the potable water system immediately downstream of the desalination unit (see
Exhibit 7). This fresh water is supplied to the Living Quarters and throughout the
facility for washdown water. 1t is expected that all of the chlorine will be consumed
by domestic sewage (e.g., toilets, showers, lavatories, laundry, kitchen sink and
dishwasher, etc.) uses and in the media tank of the wastewater treatment plant
(FAST® Sewage System, D-Series). Effluent discharged from the media tank will be
sterlized with ultraviolet light, thus, no residual chiorine is expected to be discharged
from the wastewater (sewage) system.

The wastewater (sewage) discharge will be directed through marine outfall 001
during periods when the on-site injection well is not available. The FAST® Sewage
System, D-Series treatment plant will process domestic sewage generated from
water uses in the living quarters.. The expected effluent temperature is expected to
be -approximately the same as the interior module temperature of 16°C to 18°C.

\MIWM!MW\IWMMMMM 01-0Oc1-97, Page 22



Exhibit 6 Qutfall 001{c)
Wastewater Treatment (Sewage) Plant

Chlorine is expected to be completely consumed in the process, so no TRC is
expected in the effluent. Effluent discharged from the media tank will be sterilized
with ultraviolet light, thus, no residual chlorine is expected to be discharged from the
~ wastewater (sewage) system. Biologica! oxygen demand, 5-day (BODS5), pH, and
TSS are expected be similar to the domestic waste discharge at the Endicott
~Facility, and thus maximum and average values were determined by reviewing the
1994 Endicott DMR (Endicott domestic wastewater Outfall 001a). Fecal coliform
values were determined by reviewing Endicott DMRs from 1992 to present.

The sludge resulting from the secondary treatment will be discharged through the
onsite injection well. However,_in the event that the injection well is not available,
the sludge will be disposed onshore at an approved facility within the Prudhoe Bay
area.

Yancl\edhpojecshwecAO8608 naegaprform i 06 doc 01-0¢1-97, Page 23



tZ ebed ;6-990Q-50 0°L "A9Y

Marine

Continuous Effuent Flush
Duttall
21,800 gpd F
: 001
. Onfha Dechlorinator
Anatyzer
Potablo Water
| (Desalination) Efuent
18,060 gpd (max} :
3,628 gpd (min) e Temporary discharge [N «---+++sssessresasenroma. .
WASTEWATER TREATMENT PLANT (1) FAST D-8 Sewage Systems :
Flow Rates
Media Tank with Air Scour . ; Max 8380 gpd |
Flow Rates D!smfechon! System Av 2,800 gpd
Living Quarters |—~Maximum 9,360 gpd- " Fixed Activated Sludge Treatment using Ultraviolet Light ——
Avarage 2,800 gpd Ins us
Pump Rate 15
gpm
Shudge to Disposal (Injection} Wall
or other approved mathod
Washdown "
Water Miscellaneous Frash Watar up to 5,040 gpd
Notes: Dispasal

gpd = gallons per day
%n = parts per thousand

During periods when the injection well is not available, the
wastewater effluent will be discharged through the marine
outiall. Washdown water will never be discharged through
outfall 001.

1 FAST D-8 Units to be installed in paralfel.

s\projeclyiwcc\986061 na‘apapamiorm2d-r inedidwxhibi7.ved 11/28/97

{Injection)
Woell

l BP Exploration (Alaska) Inc.

Northstar Development NPDES Permit Application
Seal Island Sewage Treatment Plant Line Diagram

Exhibit 7













D-Serie;

Brochure 3051

S

SEWAGE SYSTEN
| Complete Package Units for
| New or Existing Vessels.
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B Fully assembled, factory tested, _
skid-mounted systermns. 3 Designad and built per ABS and
. . . . . USCG Engineering Standards. Also
B gvaliablec;fn_ b:tg-j;ogethe. construction available per CS.l., Bureau Veritas,
r ealse instaliation aboard existing Det Norske Veritas, Germanischer
. vessels. Lioyd, Lloyd’s Register, Nippon Kaigi
. { W Certifiec by USCG (Type If}, IMO Kyokai, Polske Rejestr Statkov and
and. Environment Canada. Registry of the USSR Standards.
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Each D-Series FAST® System (Fixed Activated
Sludge Treatment) is completely assembled,
wired and tested on its own foundation. The
unique design provides the greatest possibie
flexibility in locating and installing the system
aboard ship.

Where space and access permit, the D-Series
System can be installed as a unit. Shipboard
connections and instailation labor are reduced
to an absolute minium.

The D-Series Media Tanks and Machinery
Module can be fumished on separate

foundations to use available space to the best -

advantage, and the Media Tank itself can be
fumished in bolt-together sections. Alf
D-Series Systems are factory assembled,
wired and tested. Bolt-together units can be
broken down and reassembled in place.

2

Fully certified FAST® sewage treatment sys-
tems are avaiiable in capacities up to 175,000
GPD. They are the best marine freatment
systems in the world.

FAST®s oil/'water separators are also the best
in the world, the only fully certified units able to
break emuisions. These units produce oil-free
water despite the presence of detergents.

Formerly a division of St. Louis Ship, FAST®
Systems is now part of the Commercial Divi-
sion of Smith & Loveless, Inc. Smith & Love-
less® offers you the most extensive wastewater
treatment technology, expertise, experience,
and know-how in the world.

_ L

: )
Equipment is manufactured in the U.S,, Cank._/
da, Australia, and the E.E.C. Service is avail-
able worldwide. Please call us. '
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1. SEWAGE INLET—No macerator or
bar screen required. Any combination

of black and grey waters can be piped into

~ a common inlet.

2. AIRLIFT—Circulates and aerates contents
to prevent foul odors. High turbuience breaks
up solids and throws foreign objects to the
side for later disposal by the process.

3. MEDIA—Microorganisms present in
sewage grow on its surface area and digest
the sewage. Media never needs replacement
or manual cleaning.

4. SPILLOVER—Maintains constant water
level. Raw sewage cannot enter spillover.

5. TRAP--Positive water seal keeps odors
out of the engine room.

6. TABLET CHLORINATOR—Simpile, low
cost, effective and reliable. Water flow
dissolves tablets: no flow, no chlorine used.

7. WET WELL—Provides contact time for
chiorine to disinfect water. Sized for peak
fiow periods. _ :

8. FLOAT SWITCH—Located on tank
centerline to prevent spurious tripping due
to vessel mation.

9. DISCHARGE PUMP—Complete with-all -
controls necessary for automatic operation,
may be fitted on the system. -

10. ROOTS BLOWER—SIow speed, reliable,
tong life.

11. AIR SCOUR—Built in cleaning system
uses air from blower. No need for manual
cleaning.

12. VENT—No foul odors.




D-SERIES UNIT SPECIFICATIONS |

General. Package unit, assembled and wired
on steel skid, tested at factory before shipment.
Includes vaives, machinery and controls
necessary for automatic operation.

Certifications. USCG Type !l for Inspected

| Vessels, IMO, Canadian Great Lakes.

Classification Societies. American Bureau of
Shipping, Canada Steamship Inspection,

. Bureau Veritas, Det Norske Veritas,

-Germanischer Lloyd, Lloyd's Register, Nippon
Kaigi Kyokai, Polski Rejestr, Statkov, Registry

of_ USSR.

~ Wastewaters Treated. Any combination of

raw, unscreened, fresh or salt water domestic

- sewage from standard or vacuum toilets,

personal wash water, laundry or galley.

- Effiuent Quality. Equal to or better than any

known marine standard worldwide. Test
reports available on request.

Process. Fixed Activated Sludge Treatment
(FAST®) patented aerobic biological process

-employs fixed media as site for microbial
. growth.

Rated _Qapacity. Refer to Table.

Load Variations. Unit shall operate properly
and meet regulatory requirements at any
loading from zero to overload capacity,
including surges at change of watch, changes
in crew size and changes in salinity of flushing
water.

Overload Capacity. Up to 50% of rated
capacity. The average daily load shall not
exceed:

Sor
Duration (days) 1 2 3 4 more
Average load 150% 115% 105% 105% 100%

O

Operation. Sewage enters media tank above
constant water line. Microbes normally found
in sewage attach to fixed media and use
organic material in sewage as food. Use of
fixed media permits formation of much larger
microbial popuiation than would otherwise be
possibie, providing consistent treatment
despite surges and other variations in loading.
Unit can be bypassed at sea up to 3 weeks,
then tully treated as the vessel enters
controiled water. No obnoxious odors.

Compressed air operates airlifts to aerate and
circulate contents of tank. Turbulence throws
foreign objects to side of tank. Compressed air
can be valved to air scour and clean tank
before draining.

Process is inherently self-regulating. There are
no adjustments, and proper operation does not
depend on skill of personnel. Units wiill handle
any objects which can pass through a toilet.

No pretreatment, maceration, or screening is O
required.

Disinfection. USCG and IMQ certified units

employ solid tablet chiorine feeders. Dosage is
proportional to flow. Canadian Great Lakes

cenified units employ uitraviolet sterilization in

lieu of chlorination.

Equipment.

Basic Unit. Single vertical cylindrical media
tank. Single vertical cylindrical chlorine contact
tank. Unit incorporates structural steel skid,
tablet chiorinator, air pressure regulator and
orifice plate and gravity overboard connection.

Aeration Blower (if required). Roots rotary iobe
biower, belt drive, beit guard, relief valve,
discharge check valve, silencer, motor and
motor starter in lieu of pressure regulator and
orifice plate. Fully assembled on system.

Discharge Pump (if required). Close-coupled
centrifugal, isolation valves, float switch in

O




-

contact tank for autornatic operation; motor
and motor starter. Fully assembied on system.

Pump is 85-5-5-5 marine bronze with stainless
steet shaft and hardware.

Duplex Discharge Pumps (if required). Two

identical pumps per above, isolation and

discharge check valves, standby pump starts
automnaticaily when high level float switch

in contact tank energized, each pump sized
for 100 percent duty, either pump can

.. be selected as duty pump. Fully assembied
- onsystem.

. Canadian Great Lakes Package (if required).
- UV. sterilizer and chart recorder for remote

mounting in lieu of chlorinator. Discha:ge
purnp(s) required.

- Modular Construction (if required). Media tank
.shall be assembied on its own structural base.

The contact tank, chiorinator and machinery

- shall be assembled as a machinery module

on a separate structural base for remote

- installation. This will permit installation of the
‘systern in iocations where sufficient space

is not availabte for installation as a unit.

Modutar Media Tank (if required). For
installations in existing vessels where access

| to the intended machinery space is limited.
. The media tank shall be fumished in bolt-

together sections. Each section shall pass
through a ciear opening of dimensions
as listed on the Data Table.

Remote Alarm Panel (if required). Visible and
audible aiarms for high level and biower off.
Low UV alarm included with Canadian Great
Lakes Package.

Construction. All welded ABS Grade A
(ASTM A-36) steel with bolted tank top, full
structural steel skid, lifting lugs. Minimum
section thickness 1/4 in. (6mm). Bulkheads
reinforced to withstand USCG/IMCO test
head. All penetrations and tank seams full
welded both sides.

. Carrosion Protection. Interior and exterior

surfaces grit blasted to white metal (S.S.PC. 5).

Two coats polyamide epaxy tank lining to
12-14 mils DFFT. Assembly hardware and
threaded tank nozzles stainless steel.

Electrical Equipment

Voltages. 208/230/460/575 VAC 30 60 Hz
and 380 VAC 30 50 Hz standard.

Motors. Totally enclosed fan cooled, marine
duty, 50° ambient, Class F insulation.

Controlfs. Across the line starting, overload

protection all 3 phases, marine duty,
- NEMA 4/ IP65 enclosure, terminal board for

external connections, manual overrides.
Blectric Service Required, Refer to Table.

Explosion Proof Equipment. Per USCG
Electrical Engineering Regulations 46 CFR.
Part 111.80-5(C) for Class 1, Division 2,
Group D hazardous locations.

Piping. Schedule 40 steel, schedule 80 PVC
or CPVC as applicable. All water piping
external. Valve types and matenals suitabie
for intended purpose.

Consumables. Chiorine consumption for
continuous operation estimated at:

Waste Water Chiorine Tablets {Lb/Man/Year)
Black water, vacuumtoilets . . . ......... 0.4
Black water, conventional toitets . . . .. LL.2.7
Graywater ..............coounin.a. 3.5

Utltraviolet lamps to be replaced at 8000 hour
intervals, yearly for continuous operation.

Options Available. Non standard voitages,
special electrical enclosures, tank insulation
and heaters for low temperature operation,
metric (DIN) flanges, special tank and
machinery arrangements are available,
Consult factory.

Specifications are subject to change without
notice.




@!| TECHNICAL DATA

]

The crew sizes shown on Data Table are for
reatment of black water only from persons
working and living aboard. If other types of
sewage are 10 be ireated, add appropriate
factors given below to obtain service factor.
Multiply service factor by actual crew size to -
obtain equivalent black water crew size and
use this figure to select a unit from the tabie.

' Service
Type of Sewage Factor
Toilets and urinals (black water) . . .. . .. 1.00
Showers and lavatories ............. 0.42
laundry ..... ... .. 0.31
Galley sink and dishwasher . ......... 0.33
Galley garbagesewage ............. 1.21
Total all domesticsewage. ........... 3.27

For persons working but not living aboard,
or fiving but not working aboard, count each

of these as one-half person to obtain

equivalent crew size.

END - SIDE U




FAST® D-SERIES ENGINEERING DATA
®
ODEL b1 ps ¥ oo
'} BATED CAPACITIES - PERSONS 2
USCGIMO EFFLUENT 44 1 874
30/30 EFFLUENT 24 q 403
OVERALL DIMENSIONS (FT) Ex
T COMPLETE UNIT ,,,;5
LENGTH 6.9 18.1 - 218
. WIDTH 39 105 51 12.5
HEIGHT 6.8 10.3 1 10.3
CLEAR HEIGHT REQD ABOVE DECK FOR FULL ACCESS (FT) A4
"UNIT ON SKID 8.5 1.3 d1.4
TANKS WITHQUT SKID 8.2 10.7 "4 10.8
MODULAR CONSTRUCTION - ACCESS OPENING REQD (FT) R
T MEDIA TANK SECTIONS
. LENGTH = WIDTH 3.9 105 4125
HEIGHT 2.3 34 134
MACHINERY MODULE - COMPLETE
. LENGTH 3.9 10.5 .23 12.5
WIDTH 2.5 6.3 375
"HEIGHT 5.1 56 =15.6
WET WELL ONLY
LENGTH 1.9 58 =8 7.0
WIDTH 1.9 58 {68
—— HEIGHT 48 48 448
MATED WEIGHTS (LBS) 3
' SHIPPING 2,700 3 s 14,000 18,000
| OPERATING 5,900 003 1, 55,0001 78,000
PIPE SIZES (IN) Y E -
GRAVITY SEWAGE INLET 4 T 8 46 8 438
~ PUMP DISCHARGE ; : N
SIMPLEX 1-1/2 231 2 e
DUPLEX 2 2 2 2 32 242773
MEDIA TANK VENT 3 % 6 .16 g8 %6 8 j 10
VACUUM SYSTEM MAKEUP WATER va 1A H s Tl e Aaw 1 H1ap
STANDARD DISCHARGE PUMP _ L ; 3 |
MAX STATIC LIFT 45 45 &.t 45 45 =j 45 40 4 35 35 4870
MOTOR HORSEPOWERS K = - =
BLOWER 1 112 74 3 5 =45 71/2 310
DISCHARGE PUMP 112 11u2 1112 tw2 1112 11’12 2 Tas
EXTEANAL AIR SUPPLY ! g . ok
PIPE SIZE (IN) 12 34 i 34 1 i1 1-1/2 i 1 112 3 1-112
SCFM REQUIRED 21 32 747 70 188 124 3 115 181 {261
NOTES:

- 1. Units are rated fr use with any combination of convertional and vacuum toitets.
'2. Units are rated in persons using service tactors. Do not use GPD 1o select units,
3. Units are available with separate black and gray water inlet cannections.




_Exclusive Benefits: of FAST®

FAST® (Fixed Activated Sludge Treatment} is 2 unique
and patented wastewater treatment process. It is the
result of many years of university and industrial
research, and comtinuous marine service aboard
vessels of all types.

Microorganisms normally found in sewage grow on
fixed Media in an oxygen-rich environment and usa
incoming sewage as food. The process produces a
clear, odoriess effluent in one step. .

~ The water in the Media Tank is clear because the
- microbial cufture is attached to the Media rather than
- being kept in suspension, as is done in extended
- aeration systems. FAST® does not require a separate
- clarifier or satiling tank, thereby eliminating the serious
operating problems associated with clarifiers, such as
variable effiuent quality, periodic foul odors and the
need for frequent adjustments.

- FAST®is inherently self-regulating. There are no

- adiustments. The ratio of microorganisms to sewage is
much higher than in extended aeration systems. This
“fly-wheel effect” permits FAST® to handle the wide
variations in loading typical of marine service. Surge
kads at change of watch and temporary changes in
crew size do not adversely affect effluent quality. The

- . performance of FAST® is not dependent on the skill of

the operator.

FAST® will accept and treat any combination of
sewage delivered by the ship’s piping system including
converttional and vacuum toilets, laundry, garbage
disposals and showers. Unlike other systems, no
screening, pretreatment or maceration is required.

f]Clogging is practically impossibie.

O The Media never requires maintenance or
replacement.

O The only maintenance required is replenishment of the
chiorine supply and routine lubrication.

O FAST® effluent exceeds all known standards. Local
reguiations can change, you ¢an change trade route or
area of operations, but your FAST?® system will keep
you in compliance worldwide.

A note on periodic pumpout: Al secondary
treatment processes produce a residual sludge. In
FAST?, this nonbiodegradable fraction is reduced to the
absolute minimum by the process and stored in the
Media Tank. Although penodic purnpout is necessary. to
consistently obtain the very best effluent quality {and we
recommend it), periodic pumpout is not required to meet
USCG Type |l requiremerts. Each FAST® system
incorparates built-in pumpout capability to avoid

possible future ohsolescence. .

FAST® works equally well in fresh, sait or brackish
water, and accommodates rapid changes in salinity
associated with coastal sailing.

FAST® systems are built to last. Steel tanks are .
extemally reinforced to provide a rigid backing for our
epaxy coating system. Tank interiors are blasted to
white metal, then painted with multiple color-contrasting
coats of epoxy resin to insure thorough coating and long
tank ffe. All intemal components are stainless steel,
PVC or polyethyiene.

Each item of machinery is selected for reliability, and
extensively tested in service before being specified for
general use.

Chiorine disinfection is normally used, providing the

simplest and most economical method available.
Ultraviclet disinfection is available to meet the rigorous
performance and monitoring requirements of Canada’s
Great Lakes Regulations. Existing FAST® systems ¢an
be retrofited with the ultraviciet disinfection and
monitoring kit

A wide variety of FAST® treatment systems and
accessories is available to meet your particular
requirements. Our MiniJect®, a patented and superior
pneumatic ejector, provides reliable ransfer of raw
sewage in cases where gravity flow is not possible.

QOur experienced engineering stafl will be pleased to
assist you in selecting the best treatment and transfer
system for your vessat. Let us help you bring your
MStaljaﬂaﬁon into compliance and keep there at the lowest
total cost.

Serith & Loveless, Inc.
Commercial and Industrial Divisions
2040 North
St Louis, MO 63147-3515
Phone: (314) 621-2536 Fax: (314) 621-1952

r"”‘ .



EPA FORM 2D

FIRE TEST WATER DISCHARGE (OUTFALL 002)




Exhibit 8 Outfall 002

Fire Test Water Distribution System

While there typically will be no continuous flow, the fire water distribution system will

. provide emergency seawater supply throughout the Northstar Production Facility to

suppress and extinguish fires. This system is designed to pump up to 3,000 galions

“per minute (gpm) of seawater from the seawater intake sump through a header and

distribution system to sprinklers, hydrants, monitors and deluge valves (Exhibit 9).

The fire water distribution system is designed to have constant pressure and water

supply to all lines for instant release in the event of a fire.. Fresh potable water (pack
water) will be supplied to maintain water pressure in the header and distribution
lines. '

This disc'harge is expected to be an intermittent minor waste stream, and not a
continuous or regular discharge. Weekly tests of the fire control pumps will circuiate

. seawater from the seawater intake sump through the pumps and directly back in the
‘seawater intake sump. This seawater is untreated and will have nothing added.
‘The process is not expected to change the temperature of the seawater from

ambient. Annual testing will be conducted on the whole system such that seawater
will be discharged through selected hydrants and/or monitors to ensure adequate
water pressure is available for fire control. After construction, as-built drawings of
the facility will be used to determine the exact volume of the fire header and
distribution system. Immediately prior to the annual test, the pack water containing
chiorine will be flushed from the lines and disposed through the onsite injection well.
To assure that only untreated seawater is discharged into the Beaufort Sea, the
operators will flush the fire system header and distribution system with twice the
volume of the header and distribution system. Consequently, no residual chlorine

.will be discharged into the marine environment. The annual test will discharge

untreated seawater directly over the side of Seal Island and directly onto the surface
waters of the Beaufort Sea. It is anticipated that 88,200 gallons will be discharged
for a 30 minute test period, with a maximum flow rate of 3,000 gpm.

Yimo]shareeprojecnioee 96606 T as\epapermiom2d-1 \xtiexhib-08. doc REV 1 05-Dec-97 Page 27




Fresh Water Source Is the
Potabla Water Systerm

Supply to Malntain
Prassura in Heedars

Living Quartars
—> (Sevinklors)
Typkcally
No Flow
FIRE WATER
DISTRIBUTION SYSTEM | rcessunn
{Sprinklers & Hydrants)

' Fira Cantrol
Pumps

Seawater
Intake Sump

Typlcally

| "' Fire Control Header and
No Flow Distribution System

3,000 gpm
Woeekly Pump Tast Line

Estimatad annual surface
water discharga to ocean
68,200 gallons.

Facillty Monliors and
=P Deluge Valves

F

Notes:
Fire control pumps will be tested on a weekly basis. Fire test water will be
recirculated to the seawater intake sump.

Annual discharge is anticipated through hydrants of monitors for
approximately 30 minutes, with the maximum discharge of 88,200 gallons.

Pack water (chlorinated potable water) will be flushed and disposed into the
injection well pricr to fire water tests.

Fire cantrol tast water will be discharged directly into the Beaufort Sea.,

s\projects\wec\96606 1 natepapermiform2dVinedla\exhibii9.vsd

Farility
— Sprinklers & Hydranls

Flush Pack Waler
— prior o Tesls
{chlorinated watar)

Disposal
{Injeciion)
well

| BP Exploration (Alaska) inc.

Northstar Development NPDES Permit Application
Seal Island Fire Test Water Line Diagram

k Exhibit 9
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EPA FORM 2D

DECK DRAINAGE (OUTFALLS 003 & 004)



Exhibit 10 Outfalls 003 and 004
Deck Drainage Sump QOutfalis |

Deck Drainage '

The Northstar Development will be a petroleum preduction facility situated on Seal
Island, a man-made gravel island in the Beaufort Sea. To prevent accidental
releases of spill chemicals or petroleum into the surface waters of the Beaufort Sea,
a deck drainage and collection system will be installed to capture potential
poliutants. '

Since Seal Island is in the arctic marine environment, deck drainage sources include
precipitation (e.g., show, rain, etc.), storm waves, and sea spray. The facility will
incorporate the best management practices (BMPs) to assure water released
through the deck drainage collection system meets or exceeds regulatory discharge
requirements. Based on historical spill reports from the Endicott Main Production
Istand (MP1)}, the most likely fluid releases at the Northstar facility include:

e Equipment malfunctions (leaking valves and gaskets, ruptured hoses)
typically caused by cold weather problems

¢ Fluid transfers (overfilling) typically caused by operator inattention

s Vehicles (fluid leaks) typically maintenance items

At the Northstar facility, the majority of operations will be located in modules or
containment areas where there is little risk of a release escaping to the environment.
Deck drainage runoff is expected to occur only between May and September, when
ambient temperatures are above freezing.

Snow Accumulation

Uncontaminated snow may be deposited on the sea ice adjacent to Seal island,
where it will gradually meit into the Beaufort Sea during the spring breakup.
Uncontaminated snow is defined as having no discoloration or petroleum/chemical
odor. Certain locations such as weliheads and parking areas are particularly
susceptible to minor spills and leaks, thus the snow from these areas will always be
pia_ced in the melt tank and thawed for proper disposal. Additionally, contaminated
snow or snow mixed with grave! will not be deposited onto the adjacent sea ice.
Snow that is coliected from these areas will be placed in a melt tank with the
resulting liquid either being injected into a permitted disposal well or, if necessary,
transported off-site for proper disposal at a permitted facility.

Collection System, Sumps, and Outfall Design

Surface drainage of rainfall, snow melt, and wave overtopping will be managed by a
simple gravity drainage and catchment system. The sumps are sized for a 2 hour
retention time based on a predicted 10 year storm event using Barter Island
precipitation data. The surface of the island will be graded such that all deck
drainage will collect in two sumps; the north sump will be situated in the northwest
corner of the island and the south sump will be located on the dock immediately
east of the helideck, (see Form 1, Exhibit X!-2). The north sump will drain an area of

s \projectsiwecR606 | navepapermiform 24-r2iexhib-10.dox Rev 2.0 13-Mar—98. Page k3!




' Exhibit 10 Outfalls 003 and 004
Deck Drainage Sump Outfalls

approximately 157,000 square feet (ft?), which is about 69 percent (%) of the island
working surface. The south sump will drain about 72,000 ft?, or 31% of the island

surface.

The drainage sumps (Qutfalls 003 and 004) wili be buried steel boxes. Sump
dimensions are provided in Form 1, Exhibit XI-2. Each sump will have a shutoff
valve and 6 inch drain line extending from the sump base to the sheet pile wall. The
shutoff valves will normally be kept in the closed position. There will be one open 12
inch overflow line in the north sump and one open 10 inch overflow line in the south
sump. Each sump will have an overflow wier at the inlet end for sediment
containment, an underflow wier located at the outlet end designed to capture and
prevent oily discharges, and a slotted stilling well that will allow viewing from above
of the undisturbed liquid surface for the detection of the presence of an oil sheen.

Each sump will be equipped with two alarms, a high level alarm and a high high
level alarm. The high level alarm will sound when the water level in the sump
reaches the minimum volume to allow for discharge. The high high level alarm will
sound when the water level is at ¥z of the working volume. The working volume is
28,300 gal for the north sump and 19,800 gal for the south sump. The alarms will
sound at both the main control room and in the security office if the sump level
reaches either of the predetermined levels.

During the winter months, this collection system and sumps will be largely inactive
due to subfreezing temperatures. When snow melt and runoff begin, it will be
necessary to thaw the sump, a task which is accomplished by applying heat, either
through the use of portable heaters or by the use of pre-instalied heat tracing, or by
use of both methods. :

Sump and Outfall Operation

The sump discharge valves will remain closed until discharge is warranted. Each
deck ‘drainage sump is fitted with an inspection stilling well and will be visually
inspected for the presence of sheen prior to discharge of each batch. In the event
an oil sheen is observed, the contaminated water will be pumped from the sump and
disposed of through the onsite injection well, or transported to an approved onshore
facility. Otherwise, if no oil sheen is observed, the water collected in the sumps will
be released into the Beaufort Sea through Outfalls 003 and 004.

In the event of a petroleum or chemical spill at _thé Northstar Development, all fluids
coliected in the deck drainage sumps will be evaluated for disposal. Marine
discharge will be allowed under the following conditions:

» Deck drainage has not been in contact with contaminated materials (the
spill site is contained, isolated, or remediated)
e There is no observable sheen on the surface water in the sumps

Rev 2.0 13-Mar-98, Page 32
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Exhibit 10 Outfalls 003 and 004
Deck Drainage Sump Outfalis

» If deck drainage has been in contact with contaminated material at the
spill site, sump fluids will be tested in a laboratory to determine chemical
or hydrocarbon concentrations. If sump fluids meet applicable water
quality cnteria, they will be discharged through the marine outfall.

The onsite injection well will be permitted as a UIC Class | industrial disposal well for
non-hazardous and RCRA-exempt fluids. If sump fluids do not meet water quality
criteria for marine discharge, they will be injected in the disposal well if they are non-
hazardous or RCRA-exempt. Any fluids classified as RCRA-hazardous waste will
be managed at a designated storage area pending shipment to an approved
hazardous waste disposal facility.

In the event of a large flow (upset condition}, such as that caused by heavy rains or
by waves overtopping the island duning a 100 year storm, the sumps will not have
adequate capacity to collect, store for inspection, and discharge the water on a
batch basis (Exhibit 11). In these cases, which are expected to be very rare
occurrences, the sumps will overflow to the ocean through the 10 or 12 inch
overflow line. Any water discharged through the overflow lines must cross the
underflow baffle which is designed to separate and contain any floating oil in the
sumps (see Form 1, Exhibit XI-3). At the end of the storm event, the sumps will be
inspected for oil sheen. If no oil sheens are observed, the sump water will be
discharged through the manual marine outfall line (e.g., Outfalls 003 and 004). If oil
sheen is observed, the sump water will be disposed of through the Class | injection
well. Following a sheen event, the sumps will be cleaned in accordance with the
procedures described in the BMP.

Best Management Practices (BMP)

Under the Site Specific NPDES permit, a BMP plan will be developed for the
Northstar Development facility. it should be noted that no process water waste
streams are designed to mix with deck drainage runoff at this facility.

The BMP plan will include provisions for regular visual inspections throughout the
facility. Potential sources of pollution will be identified, and mitigative actions will be
taken to prevent runoff of contaminated snow melt or deck drainage. Inspection
records will be maintained as specified in the BMP plan. If there is evidence of pad
contamination that has not previously been reported {such as an undetected spill),
runoff collected in the deck drainage sumps will be evaluated for discharge or
disposal as described in the previous section (“Sump and Outfall Operation”).
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EPA FORM 2D

CONSTRUCTION DEWATERING (OUTFALL 005)




Exhibit 12 OQutfall 005
. : Construction Dewatering

The Northstar Development Project is a stand-alone, self-contained, offshore drilling -
and. production facility located on a gravel island which will include all support
infrastructure and necessary facilities. The island will be built over the existing Seal
Island.

Additional grave! fill will be required to expand and shape Seal Island into the proposed

- production facility. When sufficient gravel fill is available, the south side of the island will

- be expanded to the planned dockface. The gravel will be graded to an elevation of +7 ft

mean lower low water (MLLW) and sheetpile will be installed along the perimeter to

- form the dockface. As in the Best Management Practices (Attachment 7), the Seawater

~ Intake System (SWIS) will be installed below water in the dockface on the southem end

of the island, adjacent to the helipad; Outfalls 001 and 006 will be located on the south

side of the island through the dockface at an elevation of about -16 ft MLLW.
Construction and installation of the SWIS and outfalls will occur sequentially.

In order to minimize the infiltration of seawater into the SWIS excavation, the work will

. proceed in two sections. First, the excavation and feedline installation will occur in the
section closest to the intake where seawater infiltration may be encountered. Second, a
ditch plug will be instailed at the northem end of the excavation to allow dry excavation
of the section from the ditch pfug to the coffer dam. Information from a site investigation
(by backhoe, March 1997) revealed a dry excavation to -23 ft in this area, thus, this
section is expected to remain dry. Discharge lines for Outfalls 001 and 006 will be
installed in a similar fashion as described above.

Temporary dewatering activities are likely to be required durnng construction and
installation of both the (SWIS) and Outfalls 001 and 006. It is anticipated that the
dewatering operations will be required discontinuously over a two to four week perod
during early spring (April - May). A Best Management Practice Plan and Poliution
Prevention Plan has been prepared for this discharge is provided as Attachment 7.

Water discharged during construction dewatering will consist of Beaufort Sea water that
has leaked through the sheetpiles or dockface or has percolated through the clean
gravel fill to collect in the excavations. It is anticipated that an insignificant amount of
storm water will be incorporated into the construction dewatering discharge. Clean
gravel fill used to construct the island will contain fines which will be subsequently
discharged with the excavation water. Fine-grained material discharged will be of the
. same composition as that which leaches from the perimeter of the isiand both during
and after construction. Pumps rated at no greater than 650 galtons per minute will be
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Exhibit 12 Qutfall 005
Construction Dewatering

used as required to dewater the construction trenches. The discharge hose will be
placed into the slot in the ice at the location of the trenching activities or into water
adjacent to the island in accordance with the NPDES permit stipulations.

Discharge will be into the waters of the Beaufort Sea in Stefansson Sound, either
directly into the trench location where trenching activities for pipeline placement will be
occurring concurrently or into other waters adjacent to the istand. The disturbance
caused by the trenching activities will require a water quality vanance from the State of
Alaska under Section 404 of the Clean Water Act. The variance will cover all non-point
source discharges that may occur during construction activities.

The average daily flow rate into the SWIS and Outfall 001 and 006 excavations is
estimated to be approximately 1,000,000 gallons per day (GPD) [650 gal/min x 60
min/hr x 24 hrs/day= 936,000 gal]. A single pump is expected to be able to handle this
discharge volume, However, should the average flow rate into either excavation
exceed 1,000,000 GPD, an additional pump will be required. No more than two pumps
will be used, each with its own separate hose. The discharge location into waters
above the construction trench or into water adjacent to the island will be designated as
Qutfall 005. in summary, the approximate maximum daily discharge from Qutfall 005 is
2,000,000 GPD with an approximate average of 1,000,000 GPD.
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' BEST MANAGEMENT PRACTICES

. The primary pollutant expected in discharge from Outfall 005 will consist of fine sediments
- washed from the clean gravel fill used to construct the island. Therefore, the goal of this Best
. Management . Practices (BMP) and Pollution Prevention (PP) Plan is to prevent the
_ introduction of any other pollutants and to minimize the amount of sediment that may be
contained in the discharge. The discharge from Outfall 005 will be placed either into waters
"above the offshore trench being excavated for placement of the oil and gas pipelines or into
waters adjacent to the island. The sediment discharged through Outfall 005 is the same as that
expected to be leached from the outer perimeter of the island both during and after fill
placement. The receiving water will already contain both sediment from the island perimeter
and sediment that is disturbed from the seafloor during trenching and pipe placement
activities. Discharge from Qutfall 005 (described in Section 1.3 of this document), is
considered to be a point-source, and therefore must be covered under the NPDES permitting
process.

1.0 GENERAL REQUIREMENTS
1.1 Name and Location of Facility

The offshore oil production facility for the Northstar Development Project will be located on
Seal Island in the Beaufort Sea (Figure 1). The lease area is located northwest of the West
Dock Causeway and offshore of the Return Islands. The southeast comer of the Northstar
Unit reaches to Gwydyr Bay, north of the Kuparuk River deita. The unit extends seaward

" through the 3-mile territorial waters of Alaska and into the U.S. Federal outer continental

shelf (OCS) lease area. Seal Island is situated about 9.6 km (6 miles) offshore in about 12 m
(40 ft) of water. .

The current design for the offshore production facility includes plans for marine discharge of
process wastewater (001), fire water testing (002) controlled discharge of deck drainage (003,
004), construction dewatering.(005) and seawater treatment plant backwash (006). An
NPDES perrmit application has been submitted for these discharges. This document serves as
a BMP and PP Plan for temporary discharges from Outfall 005, Construction Dewatering, as
defined in the NPDES permit application.







1.2 Nature of Construction Activity

The Northstar Development Project is a stand-alone, self-contained, offshore drilling and
production facility located on a gravel island which will include all support infrastructure and
necessary facilities. The island will be built over the existing Seal Island (Figure 1).

Additional gravel fill will be required to expand and shape Seal Island into the proposed
production facility. When sufficient gravel fill is available, the south side of the island will be
expanded to the planned dockface. The gravel will be graded to an elevation of +7 ft mean
lower low water (MLLW) and sheetpile will be installed along the perimeter to form the
dockface. As shown on Figures 2 and 3, the Seawater Intake System (SWIS) will be installed
below water in the dockface on the southern end of the island, adjacent to the helipad;
Qutfalls 001 and 006 will be located on the south side of the island through the dockface at
an elevation of about -16 ft MLLW. Construction and installation of the SWIS and outfalls
will occur sequentially.

In order to mininiize the infiltration of seawater into the SWIS excavation, the work will
proceed in two sections. First, the excavation and feedline installation will occur in the
section closest to the intake where seawater infiltration may be encountered (see figure 2).
Second, a ditch plug will be installed at the northern end of the excavation to allow dry
excavation of the section from the ditch plug to the coffer dam. Information from a site
investigation (by backhoe, March 1997) revealed a dry excavation to -23 fi. in this area, thus
this section is expected to remain dry. The ditch plug will be installed at a location in the
trench where original frozen gravel is encountered and the work can be conducted in a safe

- nanner.

Discha.rgcé lines for Qutfalls 001 and 006 will be installed in a similar fashion as described
above (see figure 3).

1.3 Description of Discharge Activity

Temporary dewatering activities are likely to be required during construction and installation
of both the (SWIS) (Figure 2) and Outfalls 001 and 006 (Figure 3). It is anticipated that the
dewatering operations will be required discontinuousty over a two to four week period during
early spring (April - May). Water discharged during construction dewatering will consist of
Beaufort Sea water that has leaked through the sheetpiles or dockface or has percolated
through the clean gravel fill to collect in the excavations. It is anticipated that an insignificant
amount of storm water will be incorporated into the construction dewatering discharge. Clean
gravel fill used to construct the island will contain fines which will be subsequently
discharged with the excavation water.
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Fines material discharged will be of the same composition as that which leaches from the
perimeter of the island both during and after construction. Pumps rated at no greater than 650
gallons per minute will be used as required to dewater the construction trenches. The

. discharge hose will be placed into the slot in the ice at the location of the trenching activities
. or into water adjacent to the island.

. 1.3.1 Name of Receiving Water

- Discharge will be into the waters of the Beaufort Sea in Stefansson Sound, either directly into

the trench location where trenching activities for pipeline placement will be occurring
concurrently or into other waters adjacent to the island. The disturbance caused by the
trenching activities will require a water quality variance from the State of Alaska under
Section 404 of the Clean Water Act. The variance will cover all non-point source discharges
that may occur during construction activities.

1.3.2 Anticipated Volume of Water to be Discharged

- The maximum daily flow rate into the SWIS and Outfall 001 and 006 excavations is

estimated to be approximately 1,000,000 gallons per day (GPD) [650 gal/min x 60 min‘hr x
24 hrs/day= 936,000 gal ]. A single pump is expected to be able to handle this discharge
volume., However, should the maximum flow rate into either excavation exceed 1,000,000
GPD, an additional pump will be required. No more than two pumps will be used, each with
its own separate hose. The discharge location into waters above the construction trench or
into water adjacent to the island will be designated as Qutfall 005. In summary, the
approximate maximum daily discharge from Outfall 005 is 2,000,000 GPD with an
approximate maximum of 1,000,000 GPD from each of two discharge hoses into one
discharge location.

1.4 Statement of BMP Policy and Objectives
The purpose of the BMP plan is to “prevent or minimize the generation and the potential for
the release of poliutants from the facility to the waters of the United States through normal

operations and ancillary activities”.

It is BPXA policy to promote full compliance with this BMP plan. Specific objectives of the
BMP program include:

e Managing any influent wastes in the most appropriate manner, and

e Minimizing the number and quantity of pollutants and the toxicity of effluent discharged
or potentially discharged.




2.0 SPECIFIC REQUIREMENTS
2.1 Best Management Practices Committee

* As required by the NPDES permit, this plan has been prepared by a Best Management
- Practices Committee, whose responsibilities are:

‘e BPXA Northstar Project Manager - Responsible for overall regulatory compliance during
- all phases of construction

¢ BPXA Alaska Exploration and Development (AED) HSE Assurance Manager -
Responsible for BMP Plan approval and implementation. Schedules training for field
staff and contractors. Maintains BMP and other permit documents.

- o Alaska Interstate Construction (AIC) Project Manager - Advises contractor supervision
and employees of their responsibilities under the BMP program.

o BPXA Health, Safety, & Environmental (HSE) Business Manager - Advise the
engineering and construction staffs on permitting requirements and regulatory issues.
Asststs in preparation and review of the BMP.

2.2 Risk Identification and Assessment

Water accumulated into the excavations during construction activities will consist of
' Beaufort Sea water that has leaked through the sheetpiles or dockface and has percolated
through the clean gravel island fill to collect in the excavations. It is anticipated that an
insignificant amount of storm water will be incorporated into the construction dewatering
discharge.

The collected water itself is not considered to be a pollutant; the expected increase in
suspended solids concentration in the discharge will be introduced only from ciean gravel fill
that has been placed and permitted as required. However, water in the excavation may be
exposed to equipment and vehicles located in the vicinity and conducting the work. In
addition, a diesel powered pump will be used to remove the collected water from the
excavation. Potential pollutants from these sources include diesel fuel, lubricants, and
hydraulic fluids. Good housekeeping practices (discussed in Section 3.5) will minimize the
sk of these pollutants entering the discharge.



2.3 Incident Reporting Procedures

BMP incidents include spills, improper implementation of procedures, un-permitted
_discharges, and situations that may result in permit violations or environmental damage.
- BPXA reports all spills in accordance with local, state, and federal requirements. Spill
* reporting procedures are provided in detail in the Oil Discharge Prevention and Contingency

~ Plan. _

~General procedures for BMP incident reporting are:
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3.2 Timing

Since construction of the SWIS and outfall feedlines will not happen simultaneously,
‘discharge of construction dewatering fluids will occur from only one excavation at a time.
Therefore, the total volume of discharge is not expected to exceed 2,000,000 GPD (maximum
" of 1,000,000 GPD from each of two pumps with separate discharge hoses into one location).
3.3 Equipment '

“The pumps intended for dewatering purposes will be powered by diesel fuel. The equipment
will be placed in large drip pans to eliminate leaking of fuel, hydraulic fluids, and other
liquids from the pumps into the excavation and subsequent dewatering stream. Water in the
excavation prior to discharge and the discharge area will be periodically monitored to ensure
no visible pollutants or oily sheen (see Section 3.8). Hoses with sufficient length to reach to
the ice slot for the construction trench or other waters adjacent to the island will be used to

drain the water.

3.4 Sediment Input Control

The purmp suction hose will be placed in the excavation to minimize the amount of sediment

entrained in the dewatering discharge. At a minimum, the hoses will be kept off of the
~ bottom of the excavation and away from the excavation sidewalls with the use of floats. The
pump intakes will also be covered with a coarse screen to further eliminate coarser sediment
materials from fouling the pumps or being discharged through the lines.

3.5 Good Housekeeping

General housekeeping guidelines are provided in the BPXA/ARCO Alaska Safety Handbook
and the BPXA/ARCQO Alaska North Slope Environmental Field Handbook, and are
reinforced by training, regular meetings, and routine inspections. No chemicals, fuels, or
lubricants will be stored in or around the excavation site. Any equipment that could
potentially come into contact with the effluent will be kept clean and free of contaminants.
Equipment will be removed from the excavation prior to all significant servicing needs.

Other good housekeeping practices include:

» Surface liners and/or catch pans during all fueling and fluid transfers

o Surface liners under parked vehicles and other engines, pumps etc. that potentially
dnip engine oil, antifreeze, or hydraulic fluid.

o Liners or secondary containment under fuel tanks

e Accurate labeling of all drums and containers

e Inventory control to avoid accumulating surplus materials
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e Routine pickup and disposal of waste and/or surplus materials.
3.6 Preventive Maintenance

Construction equipment and pumps used in the dewatering process will be properly
maintained to prevent loss of fuels, lubricants, antifreeze and hydraulic fluids. All contractor
~ equipment is subject to inspection before it will be allowed to be used for the construction
- operations. Contractors are required to repair and/or replaces equipment that is leaking, or is
susceptible to leakage due to worn or damaged parts. The site will be maintained to minimize
or eliminate additional input or runoff of water into the excavation.

A spill response kit will be available in the immediate vicinity of excavation activities. The
kit will contain absorbent squares, sorbent boom, shovels and other absorbent and spill-
response related equipment.

- 3.7 Training

-Safety and environmental training is mandatory for BPXA workers and contractors assigned
to this project. Training requirements and schedules will be established by BPXA AED
Assurance. Relevant training topics include:

Environmental Awareness Training

BPXA/ARCO Alaska Safety Handbook

BPXA/ARCOQ North Slope Environmental Field Handbook
Hazard Communication and Material Safety Data Sheets (MSDS)
Overall Safety Orientation

Spill Response.

3.8 Inspections

During construction dewatering operations, inspections will include:
e Receiving waters - daily inspections for visible pollutants and oily sheen
e Excavation water - daily inspections for visible pollutants and oily sheen
e Equipment and Vehicles - periodic inspections for leaks or spills

¢ Pumps and Discharge Lines - daily inspections for proper positioning and
operation. Verify that permitted flow rate is not exceeded.

11




e Berms or dikes - check for integrity if placed around the excavation to pfevent
infiltration of water. 3 '

Inspections will be conducted as appropriate by the site foreman or other designated staff.
BPXA On-site Environmental Compliance personnel will make periodic inspections during

-construction. Their duties include spill detection and response, waste management, and
general compliance with BPXA environmental and safety policies.

3.9 Security

The construction site is located on a remote man-made island situated about 9.6 km (6 miles)
offshore in 12 m (40 ft) of water. Access to the island will be by ice road and helicopter and
will be strictly controlled and limited to construction and other authorized personnel.
Unauthorized personnel will not be allowed access and the site supervisor is responsible for
- all personnel present during construction activities.

12




EPA FORM 2D

SEAWATER TREATMENT PLANT BACKWASH
(OUTFALL 006)




Exhibit 14 Outfall 006
Seawater Treatment Plant Backwash
The preferred altemative for enhanced oil recovéry (EOR) at the Northstar

Development is natural gas injection. However, waterflood EOR is an altemative
that results in the injection of treated seawater into the petroleum reservoir to

. maintain formation pressures and allow secondary oil recovery from production

wells. Seawater is used for the waterflood EOR process in several North Slope

“production fields, including the BPXA Endicott facility.

In the event that the waterflood EOR process is selected for the Northstar
Development, the average intake through the sump will be 2,591,796 gpd will be
diverted to the Seawater Treatment Plant (STP). This seawater will be treated and
injected into the petroleum reservoir. The seawater treatment process includes
screening, straining, de-aeration, and granular media filtration (Exhibit 15). Two
cartridge type mechanical coarse strainers will intercept coarse particles as the
water enters the STP, and designed such that one strainer will be in service at all
times. Trash collected from the strainers will be slurried and disposed in the onsite
Class /Il injection well. There will be three media filters, two of which will be in

‘service at all times, and the third unit being backwashed. Polyelectrolyte (MSDS

provided in Attachment 9) will be injected into the water upstream of the media filters
at a maximum concentration of 2 parts per million {ppm), and a designed average
concentration of 1 ppm with a 10% solution.

A biocide, antifoam agent, oxygen scavenger, corrosion inhibitor, and scale inhibitor

. will be added to the water downstream of the backwash fiow. These additives wili

be injected into the geologic formation along with the injected seawater, and thus,
these chemicals will not be discharged into the marine environment.

.Some of the polyelectrolyte added upstream of the media filters is expected to be
discharged with the filter backwash. Together, the strainer and media filter
backwash is designated as the STP Backwash waste stream, with an anticipated
average flow of 31,296 gpd and a maximum flow of 938,880 gpd. The STP
Backwash waste stream will be discharged through outfall 006 after passing through
a dechlorinator with a similar design as the dechlorinator described for outfall 001
(see Exhibit 2).

The Seawater Treatment Plant (STP) backwash (Qutfall 006) will use seawater
supplied from the seawater intake. Engineenng estimates for temperature rise due
to process equipment (e.g., pumps, piping, filters) is <0.1°C above ambient
conditions in the summer. In winter, the heat gain is 0.4°C refiecting input from
warm water recirculation. Heat tracing and insulation will maintain a discharge
temperature of 4°C.

The STP filter backwash will be discharged via a 6-inch feed line at a flow rate of
652 gallons per minute (gpm). An average daily flow of 31,296 gallons per day
(gpd) is anticipated for eight backwash events, each lasting 6 minutes. The Qutfall
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006 discharge nozzle (4-inch diameter) will be located at a depth of -5 m (-16 ft)
mean lower low water (MLLW) with a horizontal orientation. Since the backwash is
composed of seawater with only minor temperature increase over ambient
conditions, the discharge will behave essentially as a submerged neutrally buoyant

turbulent jet.

- Assuming an ambient TSS concentration of 5 milligrams per liter {mg/l) in the
- receiving water around Seal Island, the total TSS load ingested by the STP process
- water was computed to be 48.33 kilogram per day (kg/day) or 106 pounds per day
-(Ib/day) [Attachment 8]. Eight backwash cycles per day imply that one-eighth of this
load will be discharged with each backwash, such that the average TSS
concentration during the backwash will be 406 mg/l.
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TOTAL SUSPENDED SOLIDS COMPUTATION -- OUTFALL 006

2,543,472 galions per day (gpd)
9,628,089 liters per day

Seawater Treatment Plant Inflow

where
1 liter (1) = 0.26 gallons
1 gallon (gal) = 3.79 liters
If ambient TSS = 5 milligrams per liter (mgAl)
then
TSS load = 48,140,447 milligrams per day

?OR EIGHT (8) BACKWASH CYCLES PER DAY WITH DURATIONS OF SIX MINUTES EACH
8 cycles per day where 6,017,556 mg per cycle |

Backwash flow rate = 652 gallons per minute (gpm)
' 2,468 liters per minute

Backwash Volume per cycle = (backwash flow rate) x (length of cycle)
= 2,458 liters per minute x 6 minutes
= 14,809 liters per cycle

Then

AVERAGE TSS CONCENTRATION = 6,017,556 mg per cycle

14,802 liters per cycle

406 mg/l

Aftachment 8 _ Rev. 1.0 05-Dec-97 -




ATTACHMENT 9

MATERIAL SAFETY DATA SHEETS

Calcium Hypochlorite
S&!ium Hypochlorite

- M--;IC_I4 Scale Remover

M-210 Scale Remover

M-236 Foamer

M-237 Scale Control Additive
M-239 Remineralization

Sodium Metabisulfite
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002 05/22/96 CALCIUM HYPOCELORITE GRANULAR 70%
. PRODUCT NAME:

- CALCIUM HYPOCHKLORITE GRANULAR 70%

.usp §: PGO4EL

DATE:

CALCIUM HYPOCHLORITE GRANULAR 70%

05/20/96
EDITION: 002
TRADE NAME: CALCIUM EYPOCELORITE GRANULAR 70%
' CHEM MAME/SYN: CAL HYPO, INDUCLOR(R) 70, PPG 70
CHEMICAL FAMILY: HYPOCHLORITE
FORMULA : CA{OCL}2
CAS NUMEER: 007778-54-3

.0.8. DOT SHIPPING NAME:
'U.8. DOT HAZARD CLASBS:

. SUBSIDIARY RISK: N/2
'I.D. NUMBER: UN2880
. PACKING GROUP: II

" REPORTABLE
IMO DESCRIPTION:
- PACKING GROUP II, RQ.

ITY:

CALCIUM HYPOCHLORITE, HYDRATED
5.1 (CXIDIZER)

10 LB3/4.5 KG
CALCIUM HYPOCHLORITE, HYDRATED, CLASS 5.1, UN2884Q,

SECTICN 1 -~ PHYSICAL DATA

 30ILING POINT & 760 MM HG:
- VAPOR DENSITY (AIR=1):

: 3PEBCIFIC GRAVITY (B20=1):
: 92 QF SOLUTIONS:
FREEZING/MELTING POINT:

SOLUBILITY (WEIGHT % IN WATER):

- 3ULK DENSITY:
TOLUME % VOLATILE:
- JAPOR PRESSURE:

. SVAPORATION RATE:
JEAT OF SOLUTION:

DECOMPOBES @ 180 C
N/2A

N/A

ALKALINE

N/A

217 G/L & 27 C

65-67 LBS/CU.FT.
N/A
N/A
N/A

SLIGHTLY EXOTHERMIC
. APPEARLANCE AND ODOR:
WEITE POWDER WITH SLIGHT CBI.ORINE ODOR

SECTION 2 - INGREDIENTS

fATERTIAL
ZALCIUM EYPOCHLORITE (70% AVAILABLE CHLORINE)
INERT (INCLUDES 5.5 - 10% MOISTURE)

PERCENT
70
30

SECTION 3 - FIRE/EXPLOSION HAZARD DATA

TLASE POINT (METHOD USED):
NONE

TLAMMABLE LIMITE IN AIR (% BY VOLUME)
LEL: N/A
UEL: N/A

XTINGUISHING MEDIA:




- M 1/13/9¢ 17:24 VAN UATERS & ROGERS p 3
mzn ONLY. SMOTBERING INEFFECTIVE-PRODUCT SUPPLIES OWN OXYGEN

SPECILL FIRE FIGETING PROCEDURES:
| PIRE FIGHTERS MUST WEAR NIOSH/MSHA APPROVED, PRESEURE nmm: SELFP-CONTAINED

- BREATHING APPARATUS WITH FULL FACE PIECE FOR POSSIBLE EXPOSURE TO
." HAZARDOUS GASES.

UNUSUAL FIRE AND EXPLOSION HAZARDS: _ |
DECOMPOSES AT 180 C RELEASTING OXYGEN GAS; CONTAINERS MAY RUPTURE.

| SECTION 4 - HEALTH HAZARD DATA
TOXICITY DATA:

 LCSO INHEALATION: (RAT) NO MORTALITY @ 3.5 MG/L (1 HR)
LD50 DERMAL: ~ (RABBIT) >1000 MG/KG
SKIN/EYE IRRITATION: ~ SEE SECTION 5
_LD50 INGESTION: 'SEE SECTION 5
FI8E,1CS0 (LETEAL CONCENTRATION): TIM 96 ER.: 10-1 PPM

: ms:nm:on.

 INBALATION: IRRITATING

- SKIN: SLIGETLY TOXIC

SRIN/EYE:  CORROSIVE

. INGESTION: SLIGETLY TOXIC
AQUATIC: EIGHLY TOXIC

SECTION 5 - EFFECTS OF OVEREXPOSURE

IS CHEMICAL LISTED AS A CARCINOGEN OR POTENTIAL CARCINOGEN?
NTP - NO IARC - NO OBHA -~ NO

EBDIm CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE:
" NONE ENOWN

PERMISSIBLE EXPOSURE LIMITS:
- NONE BESTABLIEEED BY OSHA OR ACGIH FOR THIS PRODUCT.
PPG INTERNAL PERMISSIBLE EXPOSURE LIMIT (IPEL): 1 MG/CU.M., 8-HOUR TWa
(TIME WEIGHTED AVERAGE); 2 MG/CU.M. STEL (SHORT-TERM EXPOSURE LIMIT).

ACUTE:

INEALATION: INEALATION OF CALCIUM HYPOCHLORITE DUST AND DEPOSITION COF
PARTICLES IN THE RESPIRATORY TRACT CAN LEAD TO IRRITATION OF THE TISSUE
AND CAUSE A VARIETY QF EFFECTS. THESE EFFECTS ARE DEPENDENT ON CONCEN-
TRATION AND INCLUDE: UPPER RESPIRATORY TRACT IRRITATION, NASAL CONGES-
TION, COUGHING, SORE THEROAT, LARYNGITIS AND SEORTNESS OF BREATH. 1IN
CPERATIONS WEERE THERE ARE HIGH CONCENTRATIONS OF RESPIRABLE PARTICU-
LATEE, PULMONARY EDEMA (FLUID IN THE LUNG) MAY BE PRODUCED. IF NOT
TREATED IMMEDIATELY, PULMONARY EDEMA CAN BE LIFE THREATENING. SINCE
THIE PRODUCT IS IN GRANULAR FORM, PARTICLES OF RESFIRAELE SIZE ARE NOT
GENERALLY ENCOUNTERED.

EYE/SKIN: CALCIUM HYPOCHLORITE IS CORROSIVE TO THE EYES. CONTACT OF
CALCIUM EYPOCHLORITE DUST WITE THRE EYES, EVEN A MINUTE AMOUNT FOR A
SEORT DURATION, CAN CAUSE SEVERE IRRITATION AND EVEN BLINDNESS.

CONTACT WITH THE SKIN MAY CAUSE SEVERE IRRITATION, BURNE, OR TISSUR
. DESTRUCTION.

IN STUDIES UTILIZING RABBITS, THE SKIN IRRITATION SCORE WAS 6/8 AND THE
EYE IRRITATION SCORE WAS 98.5/110. THE CLASSIFICATION FOR BOTH OF
THESE IS CORROSIVE.
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- INGESTION: CALCIUM HYPOCHLORITE, IF SWALLOWED, C&U’SES SEVERE BURNS
mmn:nswmmmmnrxm

CEBONIC
GENOTOXICITY: CAI-CIUH BYPOCHLORITE PRODUCED POSITIVE RESPONSES IN
IN-VITRO ASSAYS USING BACTERIAL SYSTEME (THE AMES TEST) AND CEROMOSOMAL
ABERRATIONS IN CHINESE EBHS'.T.'ER FIBROBLASTS. IN A WHOLE ANIMAL EXPERIMENT
(MOUBE MICRONUCLEUS TEST), EXPOSURES RANGING FROM 20 TO 160 MG/XG

- PRODUCED NO COMPOUND muzn CHRCMOSOMAL ABNORMALITIES.

"CARCINOGENISIS: ALTHOUGH NO STUDY HAS BEEN CONDUCTED WITH CALCIUM
EYPOCHLORITE, THE CARCINOGENIC POTENTIAL OF BODIUM HYPCOCELORITE WAS
STUDIED IN F344 RATS. AFTER 104 WEERS OF DRINKING WATER CONTAINING UP
TO 2000 PPM SODIUM EYPOCHLORITE, THERE RAS NO EVIDENCE THAT THIS
CHEMICAL PRODUCED ANY CARCINOGENIC RESPONSE. IN ADDITION, THIS EXPOSURE
- DID NOT RESULT IN ANY ADVERSE EFFECTE IN BLOOD, CLINICAL CHEMISTRY, OR
OTHER TARGET ORGANS.

.. ONE QOF THE MAJOR USES OF CALCIUM HYPOCHLORITE IS AS A SOURCE OF CELORINE
.. FOR WATER SANITIZATION IN DRINKING AND RECREATIONAL WATER. B8TUDIEE HAVE

- BEEN CONDUCTED TO DETERMINE THE LONG-TERM EFFECTS OF CHLORINATED
DRINKING WATER. SEVEN GENERATIONS OF RATS WERE GIVEN 100 PPM CELORINE

- IN THEIR DRINKING WATER. NO DIFFERENCE IN FERTILITY, GROWTH, BLOOD
- PARAMETERS, OR SPECIFIC ORGAN TOXICITY WAS QBSERVED BERTWREN CONTROL AND
EXPOSED ANIMALS. TWO SEPARATE ANIMAL STUDIES CONDUCTED BY DIFFERENT

. GOVERNMENT AGENCIES DETERMINED THAT THE CHLORINATION OF MUNICIPAL
DRINKING WATER DID NOT RESULT IN TOXICITY TO THE DEVELOPING MOUSE FETUS.

SAFE HANDLING OF THIS MATERIAL ON A LONG-TERM BASIS SHOULD EMPHASIZE
MINIMIZING REPEATED ACUTE EXPOSURES.

EMERGENCY AND FIRST AID PROCEDURES

INEALATION:
REMOVE TO FRESE ATR. IF NOT BREATHING, GIVE ARTIFICIAL RESPIRATION,
- PREFERABLY MOUTH~-TO~MOUTE. IF BREATEING IS DIFFICULT, GIVE QXYGEN.
CALL A PHYSICIAN.

ZIYE OR SKIN CONTACT:
FLUSH WITE PLENTY OF WATER FOR AT LEAST 15 MINUTES, WHILE REMOVING
CONTAMINATED CLOTHING AND SHOES. FOR EYE CONTACT, GET IMMEDIATE
MEDICAL ATTENTION. IF SKIN IRRITATION OCCURS, GET MEDICAL ATTENTICN.

INGEBTION:
I¥ CONSCIOUS, DRINK IARGE QUANTITIES O!' WATER AND ANY COMMON COOKING
(VEGETABLE) OIL, IF AVAILABLE. DO NOT INDUCE VOMITING. TAKE IMMEDIATELY
TO A HOSPITAL OR PHYSICIAN. IF UNCONSCICUS, OR IN CONVULSIONS, TAKE
IMMEDIATELY TO A HOSPITAL. DO NOT ATTEMPT TO INDUCE VOMITING OR GIVE
ANYTHING BY MOUTE TO AN UNCONSCICUS PERSON.

{OTES TO PHYSICIAN (INCLUDING ANTIDOTES) :
TREAT SYMPTOMATICALLY.

SECTION 6 - REACTIVITY DATA

TTABILITY:
UNSTABLE
CONDITIONS TO AVOID:
CONTAMINATION OR EXCESSIVE HEAT ABOVE 177 C

AZARDOUS POLYMERIZATION: WILL NOT OCCUR
CONDITIONS TO AVOID: NONE-WILL NOT POLYMERIZE
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 INCOMPATIBILITY (MATERIALS TC AVOID) :
ACIDS, COMBUSTIBLE MATERIALS, ORGANICS, REDUCING AGENTS

EAZARDCUS DECOMPOSITION PRODUCTS:
" ACIDE OR AMMONIA CONTAMINATION WILL RELEASE TQXIC GASES. EXCESSIVE

HEAT WILL CAUSE DECCMPOSITION RESULTING IN THE RELEASE CF OXYGEN AND
CHLORINE GAS.

BECTION 7 -~ B3PILL OR LEAK PROCEDURES

S8TEPE TC BE TAKEN IF MATERIAL IS SPILLED OR RELEASED:
NOTE: USE EXTREME CAUTION IN HANDLING SPILLED MATERIAL. CONTAMINATION WITH
_ORGANIC OR COMBUSTIELE MATERIAL MAY CRDEE FIRE OR VIOLENT DECOMPOSITION. 1IF
FIRE OR DECOMPOSITION OCCURS IN AREA OF SPILL, IMMEDIATELY DOUSE WITH PLENTY
OF WATER. OTHERWISE, SWEEP UP ALL VISIELE MATERIAL USING A CLEAN, DRY SHOVEL
' 2ND BROOM AND DISSOLVE MATERIAL IN WATER. DISPOSE OF WASTE MATERIAL AS
-O‘U'.'EI.IN!D BELOW.

IIBTE DIBPOEAL METHOD: :
SPILLED MATERIAL THAT HAS BEEN SWEPT UP AND DISSOLVED IN WATER SEOULD BE
- USBD IMMEDIATELY IN THE NORMAL APPLICATION FOR WHICH CALCIUM EYPOCHLORITE
IS BEING CONSUMED. IF THIS IS NOT POSSIBLE, CAREFULLY NEUTRALIZE

'DISSOLVED MATERIAL BY ADDING EYDROGEN PEROXIDE (ONE PINT OF 35% HYDROGEN
PEROXIDE SOLUTION PER POUND OF CALCIUM HYPCCHLORITE TC BE NEUTRALIZED)

- THEN DILUTE THE NEUTRALIZED MATERIAN WITH PLENTY OF WATER AND FLUSH TO
SEWER. NOTE: ONLY PROPERLY NEUTRALIZED MATERIAL SEOULD BE FLUSHED TO
SEWER. UNNEUTRALIZED MATERIAL CRAN CAUSE ENVIRONMENTAL DAMAGE TO
RECEIVING WATER OR CAN INTERFERE WITH TREATMENT PLANT OPERATICN.

FOR ON-BITE NEUTRALIZATION, CAREFULLY AND SLOWLY POUR THE APPROPRIATE
QUANTITY OF 35% HYDROGEN PEROXIDE SOLUTION OVER ALL SPILLED MATERIAL

. THEN FLUSE AREBA WITH PLENTY OF WATER.
COMMENTS: CARE MUST BE TAKEN WHEN USING OR DISPCSING OF CHEMICAL

MATERTALS AND/OR THEIR CONTAINERE TC PREVENT ENVIRONMENTAL CONTAMIMNATION.
IT IS YOUR DUTY TO DISPOSE OF THE CHEMICAL MATERIALS AND/OR THEIR

- CONTAINERS IN ACCORDANCE WITH THE CLEAN AIR ACT, THE CLEAN WATER ACT,
TEE RESOURCE CONSERVATICON AND RECOVERY ACT, FIFRA, AS WELL AS ANY OTHER
RELEVANT FEDERAL, STATE, OR LOCAL LAWS/REGULATIONS REGARDING DISPOSAL.

SECTION 8 - SPECIAL PROTECTION INFORMATION

ESPIRATORY PROTECTION:
IF DUSTY CONDITIONS ARE ENCOUNTERED, USE NIOSH/MSHA APPROVED RESPIRATOR
WITH ACID GAS CARTRIDGE AND DUST PREFILTER. THE RESPIRATOR USE LIMITATIONS
SPECIFIED BY NIOSH/MSHA OR TEE MANUFACTURER MUST BE OBSERVED. RESPIRATORY
PROTECTICN PROGRAMS MUST BE IN ACCORDANCE WITH 29 CFR 1910.134.

7ENTILATION (TYPE) :
NCNE, UNLESS DUSTY CONDITIONS ARE ENCOUNTERED.

IYE PROTECTION:
CHEMICAL SAFETY GOGGLES

3LOVES:
NATURAL OR SYNTHETIC RUBBER

. JTHER PROTECTIVE EQUIPMENT:
BOOTE, APRONE, OR CHEMICAL SUITS SHOULD HE USED WEEN NECESSARY TO PREVENT
SKIN CONTACT. PERSONAL PROTECTIVE CLOTEING AND USE OF EQUIPMENT MUST BE
IN RCCORDANCE WITE 29 CFR 1910.132 (GENERAL REQUIREMENTS), .133 (EYE & FACE
PROTECTION) AND .138 (HAND PROTECTICN).
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SECTION 9 - SPECIAL PRECAUTIONS

FRECAUTIOIIS TO BE TAREN DURING HANDLING AND STORING:
- DO NOT GET IN EYES, ON SKIN OR ON CLOTHING.
KEEP IN ORIGINAL CONTAINER IN A COOL, DRY PLACE.
KEEP CONTAINER CLOSED WHEN NOT IN USE.
KEEP AWAY FROM HEAT SOURCES, SPARKS, OPEN FLAMES AND LIGETED
: TOBACCO PRODUCTS.
- USE ONLY A CLEAN, DRY SCOOP MADE OF METAL OR PLASTIC EACH TIME THIS
PRODUCT I8 TAKEN FROM CONTAINER. -
= DO NOT ADD THIS PRODUCT TO ANY DISPENSING DEVICE CONTAINING REMMANTS
OF ANY OTHER PRODUCT. SUCE USE MAY CAUSE VICLENT RELCTICN LEADING
TO FIRE OR EXPLOSION.
.. = ADD THIS PRODUCT QNLY TO WATER.
- MAY CAUSE FIRE OR EXPLOSICN IF MIXED WITH OTHER CHEMICALS.
' FIRE MAY RESULT IF CONTAMINATED WITE ACIDS OR EASILY COMBUSTIELE
"MATERTAL SUCHE AS OIL, KEROSENE, GASOLINE, PAINT PRODUCTS AND MOST
OTHER ORGANIC MATERIALS.
WASH HANDS AFTER EANDLING.
= DO NOT REUSE CONTAINER. RESIDUAL MATERIAL REMAINING IN EMPTY DRUM
CAN REACT TO CAUSE FIRE. THOROUGHLY FLUSH EMPTY CONTAINER WITH
WATER THEN DESTRCY BY PLACING IN TRASHE COLLECTION. DO NOT CONTAMINATE
WATER, FOOD, OR FEED BY STORAGE OR DISPOSAL.

m PRECAUTIONS :
- = KEEP OUT OF RERACH OF CEILDREN.
~ STRONG OXIDIZER - FIRE MAY RESULT FROM CONTACT WITH HEAT, ACIDS,
ORGANIC OR COMEBUSTIRBLE MATTER.
= . MAY BE FATAL OR HARMFUL IF SWALLOWED.
- MAY CAUSE CHEMICAL EURNS.
. = IRRITATING TO NOSE AND THROAT ~ AVOID BREATHING DUST.

“OMMENTS : '
’.EBCK CALCIUM HYPOCHLORITE IS ON THE TSCA INVENTORY UNDER CAS #7778-54-3.

-l ..,.. [ET

' sm TITLE III - A) 311/312 CATEGORIES - ACUTE AND REACTIVITY, B) NOT

LISTED IN SECTION 313, C) NOT LISTED AS AN "EXTREMELY HAZARDOUS SUBSTANCE"
IN SECTION 302.

CERCLA ~ LISTED IN TABLE 302.4 OF 40 CFR PART 302 AS A HAZARDOUS BURBRETANCE

WITE A REPORTABLE QUANTITY OF 10 POUNDS. RELEASES TO AIR, LARD OR WATER

:EICE EXCEED THE RQ MUST BE REPORTED TO THE NATIONAL RESFPONSE CENTER,
00-424-8802.

RCRA - WASTE CALCIUM EYPOCHLCRITE AND CONTAMINATED SOILS/MATERIALS FROM
SPILL CLEANUP ARE DOC1l HAZARDOUS WASTE A PER 40 CFR 261.21(A) (4) AND MUART
BE DISPOSED OF ACCORDINGLY UNDER RCRA.

FPIFRA - CALCIUM EYPOCELORITE IS REGISTERED WITE EFA AS A PESTICIDE.

NSF - PPG CALCIUM HYPOCHLORITE IS CERTIFIED FOR MARXIMUM USE AT 46 MG/L
UNDER ANBI/NEF STANDARD 60.

REVISIONE MADE TOC 9/21/93, 18T EDITION: DATE, EDITION, IMO DESCRIPTION
UPDATED (PAGE 1), OTHER PROTECTIVE EQUIPMENT UPDATED (PAGE 6).

. NOPICE

t* VAN WATERS & ROGERE INC. ("VWaR") EXPRESSLY DISCLAIMS ALL EXPRESS OR

MPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE;
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WITE BESPEC! TO THE PRODUCT OR INFORMATION PROVIDED HEREIN, AND SHALL UNDER

NO CIRCUMSTANCES BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES .**

- ALL INFORMATION APPEARING HEREIN IS BASED UPON DATA. OBTAINED FROM THE
MANUFACTURER AND/OR RECOGNIZED TECENICAL SOURCES. WEILE THE INFORMATION IS
BELIEVED TO BEE ACCURATE, VWER MAXKES NO REPRESENTATIONE A2 7O ITH ACCURACY OR
SUFFICIERCY. CONDITIONS OF USE ARE BEYOND VWeRS CONTROL AND THEREFORE USERS
mm:mmmn:smmmmmmmmnzmm
REINE TEE PRODUCT IS SUITABLE FOR THEIR PARTICULAR PURPOSES AND THEY
zssmmn:mormznm, HANDLING, AND DISPOSAL OF THE PRODUCT, OR FROM
- THE PUBLICATION OR USE OF, OR RELIANCE UPON , INFORMATION CONTAINED BEREIN.
._mmrmmmrmmmnu:mmm,mmm

_RELATR TO ITS USE IN COMBINATION WITH ANY OTHER MATERTAL OR IN ANY OTHER
 PROCESS.

k& & BEND OF M8DS % & &
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. 004 07/11/95 SODIUM BEYPOCHLORITE 7-15%

PROD'UCT NAME :
‘SODIUM EYPOCHLORITE 7-15%

‘DE #: O0Xs22680
I. PRODUCT IDENTIFICATION

PRODUCT NAME: SODIUM HYPOCHLORITE 7-15%

SYNONYMS: Liquid chlorine, liquid bleach, Pure Chlor, Sunny 8¢l 150,

Liquichlor

CHEMICAL PAMILY: Hypochlorite

FORMULA: NaOCl in water

DESCRIPTION: Bwimming pool chlarinator, Microblocide

OSHA BAZARD CLASSIFICATION: Oxidizer, unstable (reaotive), ocorrosive
_ to skin and eyes, lung toxin

: . IT. COMPONENT DATA
PRODUCT COMPOSITION
CAS or CHEEMICAL NAME: Sodiun hypochlorite
- CAS NUMBER: 7681-52-9
PERCENTAGE RANGE: 7~15
HAZARDOUS PER 29 CFR 1910.1200: Yes
EXPOSURE STANDARDS: None Established
- CAS or CHEMICAL NAME: Water
'CAS NUMBER: 7732-18-5
PERCENTAGE RANGE: 73-87
HAZARDOUS PER 29 CFR 1910.1200: No
EXPOSURE STANDARDS: None Egtablished
CAS or CEEMICAL NAME: Sodium hydroxide
CAS NUMBER: 1310-73-2
. PERCENTAGE RANGE: 0.5-2.5
HAZARDOUS PER 29 CFR 1910.1200: Yes
mosm STANDARDS :

OSHA (PEL} ACGIE (TLV)
Fpm mg/ cuble-mater PPR ng/cuble-mater
TWA: None Established Nons Established
CEILING: 2 2
STEL: None Established . . NRone Established

CAS or CHEMICAL NAME: Sodium chlorilde
CAS NUMBER: 7647-14-5

PERCENTAGE RANGE: 5.0-11.0

HAZARDOUS PER 29 CFR 19210.1200: No
EXPOSURE STANDARDS: None Eatablished

III. PRECAUTICONE FOR HAFR HANNLING AND BTORAGE
DO NOT TAKE INTERNALLY. AVOID CONTACT WITH SKIN OR EYES, UPON CONTACT
WITE SKIN OR EYES, WASH OFF WITE WATER
STORAGE CONDITIONS: Store in a cool, dry, wall-ventilated area. Avoid high
temperaturas and exposure to and direct sunlight.
DO NOT STORE AT TEMPERATURES ABOVE: 15-21 Deg.C (60-70 Deg.F)
OTEER: Store in the dark at the loweat possible temperatura, but keep
from freezing.
PRODUCT STABILITY AND COMPATIBILITY
SEELF LIFE LIMITATIONS: Up to 6 months at 60 Deg.F. or lower
INCOMPATIELE MATERIALS FOR PACKACING: Metal contzinexrs
INCOMPATIRLE MATERIALS FOR STORAGE OR TRANSPORT: Oxidizers, aclds,
. nltrogen containing matearials such as quaternary ammonium galts.

IV. PHYSICAL DATA
APPEARANCE: Greenish-yellow liquid
FREEZING POINT: No Data
BOILING POINT: Decomposes on heating
DECOMPOSITION TEMPERATURE: Decomposes as heated
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SPECIPIC GRAVITY: 1.08-1.26
BULK DENSITY: Not Applicable
pE & 25 DEG.C: > 11
VAPOR PRESSURE @ 25 DEG.C: No Data
SOLUBILITY IN WATER: Miscible
VOLATILES, PERCENT BY VOLUME: 87.5~94.5
EVAPORATION RATE: No Data
VAPOR DENSBITY: No Data
MOLECULAR WEIGHT: 74.5 (active ingredient-NaOCl)
ODOR: Chlorine-like -
COEFFICIENT OF OIL/WATER DISTRIBUTION: No Data

V. PERSONAL PROTECTIVE EQUIPMENT REQUIREMENTS

| PERSONAL PROTECTICN FOR ROUTINE USE OF PRODUCT:

RESPIRATORY PROTECIION: Respirator protection net normally needed since
' ‘ _ thae volatility and toxicity zre low. If vapors,
_ mists, or aerosocls are genarated, wear a NIOSH/

: MSHL approved respirator.

VEN'TILATION Local exhaust ventilation is recommended if vapors, mists
or aercscls are generated. Otherwise, use genaral exhaust
ventilation.

EXIN PROTECTIVE EQUIPMENT: Use chemical safety gog'gles and impermeable

gloves.
BQUIPMENT SPECIFICATIONS:
RESPIRATOR TYPE: NIOSE/MSEA approved respirator equ:.pped. with
chemical cartridges for protection against chlorine
' gas and dust mist pre-filters.
GLOVE TYPE: - Neoprene

BOOT TYPE: Not normally needed
APRON TYPE: Not normally needed
PROTECTIVE SUIT: Not normally needed

VI. FIRE AND EXPLOSION EAZARD INFORMATION
FLAMMABILITY DATA:

FLAMMABLE : No
COMBUERTIBLE: No
PYROPHORIC: No
FLASE POINT: Not Applicable

AUTOIGNITION TEMPERATURE : Not Applicable
FLAMMABLE LIMITE AT NORMAL ATMOSPHERIC TEMPERATURE AND PRESSURE (PERCENT

VOLUME IN AIR): LEL. - Not Applicable UEL ~ Not Applicable
NFPA RATINGS: Not Esgtablighed :
HMIS RATINGS:

Health: 3

Flammability: 0

Ramctivity: 2

EXTINGUISHING MEDIA: Not applicable

PIRE PIGHTING TECHNIQUEE AND COMMENTS: Use water to cool containars
exposed to fire. On small fire, use dry chemical, Carbon dioxide or water
spray. On large fires, use water in flooding quantities as fog. In case
of fire, hazardous concentrations of chlorine may be formed. Sea Saction
XI for personal protective equipment for fire fightiag.

VII. REACTIVITY INFORMATION

CONDITIONS UNDER WEICH THIS PRODUCT MAY BE UNSTABLE

TEMPERATURES ABOVE: Decomposes &s it ia heated

MECEANICAL SHOCK OR IMPACT: No

ELECTRICAL (STATIC) DISCHARGE: No

OTHER: Decompogition will result from contact with iron or copper

BAZARDCUS POLYMERIZATION: Will not oceur

INCCMPATIBLE MATERIALS: Iron, coppear, acids, ammonium compounds,

organics, other oxidizers

HAZARDOUS DECOMPOSITION PRODUCTS: Chlorine gas

OTEER CONDITIONS TO AVOID: Eigh haat, sunlight and ultra-vioclet 1ight
SUMMARY OF REACTIVITY:

OXIDIZER: Yes
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PYROPHORIC: No
ORGANIC PEROXIDE: No
WATER REACTIVE: Ne

: VIII. FIRST AID
§: Immadiately flush with large amounta of water for at lsast 15
minutas, occcasionally lifting the upper and lowar eyelids. Call a
physician at once.

.SKIN: Immediately flush with water for at lesast 15 minutes. Call a

' physician. If clothing comea in contaet with the proeduct, the
clothing should be removed immediately and should be laundared
before re-use.

INGESTION: Immediataely drink large quantities of water. DO NOT induce
veamiting. Call a physician at once. DO NOT give anything by
meuth if the person is unconscious or if having convulsions.

INEALATION: If parson experiences nausea, headache or dizziness, person

' should stop work immediately and move to fresh air untll these
symptoms disappear. If breathing is difficult, administer -
oxygen, keep the person warm and at rest. Call a physician.

In the event that an individual inhales encugh vapor to losa
conacicusness, person should ba moved to fresh air at once and
a physician should be called immeadiately. If breathing has
stopped, artificial respiration should be given immediately.
In all cases, ensure adequate ventilation and provide
respiratory protection before the person returns to work.

: IX. TOXICOLOGY AND EEALTH INFORMATION
RQUTEI O? ABSORPTION
Inhalation, skin, eye, ingestion
WARNING STATEMENTS AND WARNING PROPERTIES
HARMFUL IN INHALED OR INGESTED. HARMFUL IF EXPOSED TO SKIN OR EYES.
BEUMAN THRESHOLD RESPONSE DATA
. ononlmmsnoz.n Approximately 0.5 mg/m3 (0.3 ppm) based on odor of
chlorine.
IRRITATION THRESHOLD: There is no data for irritation threshold. Sodium
hypochlorite has the potential to be immediately dangerous to life or

health.
SIGNS, SYMPTOMS, AND BFFECTS OP EXPOSURE
INHALATION
" ACUTE:

Inbalation of this material is irritating to the nose, mouth, throat
and lungs. It may algso cause burns to the respiratory tract with
the produotion of lung edema which can result in shortness of breath,
wheeging, choking, chest pain, and impairment of lung function.
Inhalatiorn of high concentrations can result in permanant lung damage.
CHRONIC.:
Repeatad inhalation exposure may cause impairment of lung function and
EYE Pernanent lung damage.
Severe irritation and/or burng can occur following eye exposure.
Contact may cause impairment of vision and corneal damage.
SKIN
ACUTE:
Dermal exposure can cause severe irritation and/or burns characterized
by rednass, swelling and scab formation. Prolonged skin exposure may
cauge destruction of the dermis with impairment of the akin at site
of contact to regenerata.
CERONIC:
Effacts from chronic skin exposure would be similar to those from
. single expogure except for effects secondary to tissue deatruectien.
INGESTIGN

Irritatzon and/or burns can occur to the antire gaatrointestinal
tract, including the astomach and intestinaes, characterized by nauces,

g vomiting, diarrhea, abdominal pain, bleeding, and/or tissue
Ulceration.
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" CHRONIC:
-Thare are no known or :aport.d effects from chronic exposure.
MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE
Asthma and respilratory and cardicvagcular disease
INTERACTIONS WITH OTHER.CEEMICALS WHICH ENHANCE TCXICITY
None known or reported.
ANIMAL TOXICOLOGY
_ ACUTE TOXICITY:
INEALATION LCS50: No available data
ORAL LDS0: Approximately 3-5 g/kg (rat)
DERMAL LD50: > 2 g/kg (rabbit)
Causes burns to eyes and skin
AQUATIC TOXICITY:
lquatic LCSO -~ approximataly 0.6 mg/l (bluegill)
approximately 1 mg/l (daphnia, 48 houcrs)
- CHRONIC TOXICITY:
Thara are no known or reported affects from repeatcd axposura.
REPRODUCTIVE TOXICITY:
, There are no known or reported effects on reproductive function or
3 . fetal development
! CARCINOGENICITY:

: This product has been shown not to be carcinogeniec. It is not included
: as a carcinogen by IARC, OSHA, NIP, or EPA.
:  MUTAGENICITY:

Sodium hypochlorite has been shown to produce damage to genatic

3 ~ material when tested in vitro. 8tudies in vivo have ghown no evidence

T of mutagenic potantial for this material. Chemicals with potent
blocidal activity, typlcal of hypochlorite compounds, may compromise
the integrity of many of the treated cells which remain viakle during
an in vitro assay. This result would likely produce cellular changes
'giving rise tc a response indicative of mutation. It is judged that

o the risk of genetic damage is insignificant for sodium hypochlorite

' because of its bioecidal activity, lack of mmtagenicity in vive, and

. fallure to produce a carcinogenic response.

X. TRANSPORTATION INFORMATION

THIS MAEERIAL IS REGULATED AS A DOT BAZARDOUS MATERIAL.

DOT DESCRIPTION FROM THE HAZARDOUS MATERIALS TABLE 49 CFR 172.101:
LAND (U.S. DOT): EYPOCHLORITE SOLUTICNS, 8, UN179l1l, PG II
WATER (IMO): Same as above
AIR (IATA/ICAO): Same as above

EAZARD LABEL/PLACARD: CORROSIVE

¢+ REPORTABLE QUANTITY: 100 lbs. (Per 49 CFR 172.101, Appendix)
~{ EMERGENCY GUIDE NO: 60

L XI. B8PILL AND LEAKAGE PROCEDURES :
‘ FOR ALL TRANSPORTATION ACCIDENTS, CALL CHEMTREC AT 800~424-%300
REPORTARLE QUANTITY (POUNDS): 100 lbs. (Per 40 CFR 302.4)
SPILL MITIGATION PROCEDURES:
Eagardous conceantrations in alr may be found in local gpill area and
immaediately downwind.
AIR RELEASE: Vapors may be suppressed by the usa of a water fog. Capture
all run off water for treatment and disposal.
WATER RELEASE: This material is soluble in watar. Dike or contain
matarial via use of compatible absorbents. Ramove
material with use of vacuum or pump cperaticn and treat

baefore disposition. This matarial is harmful to aquatic
" life.

LAND SPILL: Compatible absorbents: Sand, clay seoll, commarcial

_ ahsorbents
. SPILL RESIDUES:

( Dispose of per guidelines urnder Section XII, WASTE DISPOSAL.
ZFERSONAL PROTECTION FOR EMERGENCY SPILL AND FIRE-FIGHTING SITUATICNS:

Ragponse to this materilal requires the use of salf contalned breathing
apparatus (SCBA).

Additional protective clothing must be worn to prevent perscnal contact
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* with this material. these items include but are nect limitod to boots,
gloves, hard hat, impervious clothing, i.e. chemically imparmeable sult.
Compatible matarials for rasponse to this matarial are neoprene, butyl
rubber, viton and saranex.

XII. WASTE DISPOSAL
I this product becomes a wasta, it DOES NOT meet the criteria of a
hazardocus waste as defined under 40 CFR 261, in that it does not axhibit
the characteristics of hazardous waste of Subpart C, nor is it listed as
& hazardous waste undar Bubpart D.
As a nonhazardous liquid waste, it should be disposed of in accordanca -
with local, state and federal ragqulations by treatmant in a wastewatar
treatmant syat.em
CARE MUST EE TAXEN TO PREVENT ENVIRONMENTAL CONTAMINATION FROM THE USE
OF THIS MATERIAL. THE USER OF THIS MATERIAL HAS THE RESPONSIBILITY TO
DISROSE OF UNUSED MATBRIAL, RESIDUES AND CONTAINERS IN COMPLIANCE WITE
ALL RELEVANT LOCAL, STATE AND FEDERAL LAWS AND REGULATIONS REGARDING
' m, STORAGE AND DISPOSAL FOR HAZARDOUES AND NONEAZARDOUES WASTES.

XIII. ADDITIONAL REGULATORY STATUE INFORMATION
TOXIC SUBSTANCES CONTROL ACT: This substance is listed on the Toxic
Subsatances Control Act inventory.
SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT TITLE III: None Established
- HAZARD CATEGORIES, PER 40 CFR 370.2:
BEALTH:
" Imnmediate (Acute)
‘Delayad {Chronic)
PHYSIGCAL:
Fira
Reactivity _
EMERGENCY PLANNING AND COMMUNITY RIGET TO RNOW, PER 40 CFR 355, APP.A:
EXTREMELY HAZIRDOUS SURSTANCE - TERESHOLD PLANNING QUANTITY:
None Established
. SUFPLIER NCOTIFICATION REQUIRREN’.‘EB, PER 40 CFR 372.45:
Hona Established

XIV. ADDITICNAL INFORMATION
HBDB REVISION STATUS: Transportation information updated

NOTICE

<% VAN WATERS & ROGERS INC. ("VW&R") EXPRESSLY DISCLAIMS ALL EXPRESS OR

MPLIED WARRANTIES OF MERCHANTARILITY AND FITNESS FOR A PARTICULAR PURPOSS,

' ZITE RESPECT TO THE PRODUCT OR INFORMATION PROVIDED HEREIN, AND SHALL UNDER

O CIRCUMSTANCES BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES.#*

ALL INFORMATION APPEARING HEREIN IS BASED UPON DATA OBTAINED FROM THE
ANUFACTURER AND/OR RECOGNIZED TECHNICAL SOURCES. WHILE THE INFORMATION IS
ZELIEVED TO BE ACCURATE, VW&R MAKES NO REPRESENTATIONS AS TO ITS ACCURACY OR

- WFPICIENCY. CONDITIONE OF USE ARE BEYOND VWeRS CONTROL AND THEREFORE USERS
- iIRE RESPONSIBLE TO VERIFY THIS DATA UNDER THEIR OWN OPERATING CONDITIONS TO
WHETHER THE PRODUCT IS SUITAELE FOR TEEIR PARTICULAR PURPOSES AND THEY
SUME ALL RISKS OF THEIR USE, HANDLING, AND DISPOSAL OF THE PRODUCT, OR FROM
- =25 PUELICATION OR USE OF, OR RELIANCE UPCHR , INFORMATICN CONTAINED HEREIN.
- 21§ INFORMATION RELATES ONLY TO THE PRODUCT DESIGNATED EEREIN, AND DOES NOT
- EZLATE TO ITS USE IN COMBINATION WITH ANY OTEER MATERIAL OR IN ANY OTHER
ROCESS .
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Material Safety Data Sheet

B

) SULFANIC BACID

PRODOCT IDENTIFICATION

lmannlnmnu AT METH Lboe WesT, SUITE A0G, sUSTOM, X 77008 mm~m

EMERGENCY ﬂl’lﬂ"
SUSITARE :

mmm

CRSMfcAL FARILY:

| MOLEDLAS EIGNT:

CERSLA BATINGS (SCALE 0-3): KWEALTH=2 FIkfwl EEACTIVITY=| PERS|STERE=0

CRENTEEC: 1-000-426-9300 i

RLFARIC ACTD, CEVETAL CAR mWiER: SRI9-14-4
ANIODRAPORIC ACID; ANIDGEN FURIC ACTD: ANISESLLFORIC ACID; ANINOSAFONIC ACID;
AMLIEERL ARIC ACID; JANED: SAFAMIDIC ACID; SICFSAMIC ACID; WRQWST; G'Mr F
;r“.“: ACID MNOLECULAR FOEMMAA: W3-M-03-%

.10

WFPA BATINGE (SCALE 0-&3: NEAL THx? Fiffal BEACTIVITTuY

OTHER COSTAMINANTS:

COMPONENTS AND CONTAMINANTT

S FAMIE ACID PERCENT: »99
MOSE .
N0 CCCLPATIONAL EXPOSURE LINITS ESTANCISHED BY OSMA, ACGIN, OR TUSH.

EPEIRE LIRITS:

DESTRINFTIiN:

ROTLIBG PQURT:
SPECIFIC GRAVITY:

 EVAPTRATION BAVE:

v

.,.:,;.

SALVENT SALUBILITY:

PHYSICAL DATA
CIRCRLESS, COCRLESS, NOR-VOLATILE. MOM- WYGROSCOPIC CRYSTALS

BECOMPOSES WELTIEG POTMY: 302 F (2D8 £) DEC. |
2.1 . ‘ VOLATILITT: WIL
WOT AVAILABLE SRIDILITY IM VATER: 14.TE 80 C

SRISLE Is Liculd arpwmta, BI!IT“LFHIIIIE PTRIDIRE, FORMAMIDE, SITRCOCEN COMTAIRING
GRGARIC BOAVEWTS; mlﬂ.’l SOLUBLE IN alCTem, METHANGL: SLIGMTLY SOLLELE tu 4CETOWE;
INSILLBLE IN ETRER,

1.18 8 75 ¢ (13 SAUTIH)

¥FIRE AND EXPLOSION DATA

FIRE AND EXPLEBICN RAZARDS:SLIGHT FIZE SAZAND \MEN EXPOSED TG AEAT OU FLAME.

FIREFIGNTIEG MED|A:

FIREFIGATING:

OfY CNENICAL, CAREON DIGXIOE, SaldOW, UATER SPEAT OF STAMDARD FOI (1907 EMERGEMLY RESPOMSE
GIDENTE, 0T P SADD.4). ﬂl LARGER FIRES, SUE WATER SPRAY, FOG OX STAMDASD FOMR (1987
DERGENCY RESPOMEY GUIOERCOK, DOT P S800.4).

NOVE CONTAINERS FIM FIEE AREA IF POSSILE. COOL CONTAINERS EXPOSED TO FLANES WiTH WATER
o SIDE LTIl AELL AFTER FIRE 19 QUT. STAY AT FROM TTORASE TANE ERDE (TSIP EFERGENCY
REEPORSY QIIDENER, 0OT P 584, GUIDE PAGE o0y. ENTINCISH USING AGEWT IMDSCATEDR: G
DT USE WATEH OIRECTLY ON MATER[AL. IF LABCE ANCUNTS OF COMBUSTIOLE RATERIALS ARE
IWVOLVED, USE WATER SPRAT OFf FOI IN FLCIDIIEG aMCUNTS. AVOID SERATHING COFEUEIVE DUSTS AMD
ASEY Foow QENING SATERIAL, CEEP WAJIED. -

TOXICITY

4T WIS OAYS-INTERMITTENT SCl-RIAN ATLD [REITATION; 3500 NG/ BOSE SXIN-RARSIT SEVERE IRRITATION; 250
UL/24 A CYE-mARSIT SEVENE REIVATION; 20 oG ETE-MAZELT ACDERATE IRRITATION: J14D MG/XE OWAL-KAT LDSO; 100
FL/EE INTEAPERIONELL-BAY LOLD; mxm ETATUS: MoME.

ARFAIC ACID I8 A SRVERE €7, SC1d, AED SUCOUS NENSRANE T2RITANT.

-

o=

THNALAT TOW : CORRCSTVE .

HEALTH EFFECTS AMD FIRST AID

ACUTE EXPOOURE - [EMALATION OF FUNES O WIST FROM aClhS MAY CASE COUGEING, CMDXING, MEADACRE, OIZZINESS,
UEAKNETS, NYPOUEESION, AMD DELAYED PUAMSMARY EDEMA WITH CHEST TI@IMEERS, APWEA, FROTAY SPUTUM, AND CYANDSIE,
AFTER IMALATION OF CORROSIVE ATRCWERES, COMVALESCENCE RAT BE PROLONGED AKD FREQUEWT RELAPSES Ma¥ OTQM.

CupsllIC EENE - REPEATED UR PeELCMGED EXPOSLRE TO ACIOIC ANGES MAY CHSE EROS{ON OF TEETA FOLLOWED BY ldw
SECRSIS.  DECHTATAL IRZITATION WITH CZAJCN AND FRQQUENT ATTALES OF GRONCHIAL PuELBON (A KAy OCON, ;
GASTRGIVIESTINAL OISTURGANCES ARE ALLD PXESIBLE.

FIRST 4I0 - REWAE FROM EXPOSIRE AREA TO FRESN A1R (MMEDIATELY. iF BREATMING ¥AS STOPPER, GIVE sRTIFIGIAL *
RESPIBATION. BAENTAIN ATRVAY aiD BLOMD PRESSUBE A0 ADWIBISTER OXYEEN IF AvallaSLE. EEEP AFFECTED PERSOM WARK
A AT GEST. TREAT STWPTOMATICALLY AMD GUPPGRVIVELY. ADRINISTRATION OF QNTCEN SNGRD 0Ff PERFCENED &Y
SUALIFICD PERSOMMEL. GET WEGICAL ATTESTION IMPEDIATELY.

SKIN CINTACT: CoRROSIVE.
ACUTE EXPUSIRE - DIRELY CNTACT WITM ACIDT WAY CAUTE SEVERE PAIN, EEINS 4D STAIMI, EXVEMSIVE SCARRINCG mav
OTUR FRON TAE LANS PERETRATIEG QEEF IRTO THE SXIw LATERS IEI"'I‘ A LOEG PENICD TO WEAL. COWCENTRATICMS COF
CAZATER ThAN 208 OF SULFANIC ACTD WAY IALASYE THE $xid.

IC EICTSRE ~ REPEATED APPLICATION OF A &I SDMUTICM OF RN FANIC ACID SEVERAL TIAES A DAT FoR § oavs OW TWE

srin Of § Wil SUNJECTS PFRODUCED &{LD (LI TATICN.
PIRSY Ald - EEPENE COMTENINATED CLOTHING AND SHCOES IMMESDIATELY. WASH Afﬁﬂm AREA WITH SDAP OB MILD DETERGENT
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AND LARGE MMELMITS OF WATER UMT[L ¥O EVIDEWCE OF CHEMICAL REMAINS (AY LEAST 15-20 MIMUTES). (W CASE OF
CHENTCAL BURNS, COVER . AREA MITN STERILE, DY ORESSING, WAMDAGE SECURELY, RUT wot TCO TIGMTLY. GET MEDICAL
ATTENTION (MREDIAYELY.

€TE COMTAEY : CORROSSVE.

ACUTE ERPOSMME - COMTACT MITR DILUTE ASIDS WILL CAUSE [MWEOIATE PAIN CONJUWCTIVAL HYPEREMIA AMD SCNETIMES
INNAY OF THE CORMEAL EPITRELIUN WiTH SYMPTONS OF PATS, TEARING, AND PNOTCPREEIIA. USUALLY INE COMMEAL
EPITHELILI VILL RFGENERATE PECWPTLY AND WITRCLI? ANY CORMEAL, COPACITIES. CONTACT MITH COMCENTRATED #CJOS May
CAUSE ENTENSTVE NELROSIS OF TNE COMAAICTIVA AMD CHENEAL EPITNELIUN WITN POSSIULE PENETRATION AND DAMAGE TO THE
STRCMA OF THE CORMEA. CORMEM DARMGR SEEALMNTLY EESULTS 18 WLIWONESY. TRE [SSTILLATION OF D.5 € OF ¢
PERCENT STLUTION WITH & pif OF 0.2 INTO TR CONAMCTIVAL AL OF 5 RASAITS PRCOUCED A WDERATE DECKEE OF
COMABICTIVITIS AMD ERERA. SUUSTANGES WITH & pll OF LESS THAN 2.0 ARE COMSIDERED CIMRUSIVE TO THE EYES.

CHOATC EPOSEE - PROLONGE (R REPEATED EXPUSIEE TO THE DUST OF M{STS MAT CAUSE EFFECTS AS DESCRISED (N AQUTE

FLEST ASD. - WASH EYES IMNEDIATELY G(TH LARGE AMLNTS OF MATER, QCCASICMALLY LIFTING UPPER AMD LOVER LIDE, UNTIL MO
EVIOENCE OF CHENICAL REMAINS (AT LEATT 15-20 NIMJTES). CONTIMUGE IRGIGATING UITH MORSWAL SALINE NTIL TME pil KAS
SETURMED TO MCEMAL (30-60 MIMUTES). COVER MITE STERILE GANGAGES. GET WEDICAL ATTENTION LMMED(ATELY. :

INGEST 10N - CIRRSIVE . _

ADSTE EXPORME - INGESTION OF ACIUS WAT CAUISE SEVERE SLEWING PAIK 18 WRITH, PRARTHX, AND ASDOMEM, FOLACMED BY
VORITING, DIAREREA 'OF DAGK
PRECIPITATED SLOED AXD A OROP IN THE BLO0D PRESSURE. DISCOLGRATION MAY BE FOND ASCUMD THE MCUTH ASD THROAT.
ASPNTXIA RAT CKIUR FROR EDERS OF TWE GLOTTIS. AFTER INITIAL RECOVENY, ORSET OF FEVER IMDICATES MEDIASTINITIS
R PERITORITIE FEOM PERFCRATION OF THE ESCPALGUS OR STOMACN. TNE PATIENT MAT WAVE A RIGIO ARDCERSN WITHOUT
RERFORATION. TF TNE PATIENT RECOVERS, SCAR FURMATICN IS MORE APT 10 PRCOUCT STRICTURE OF TRE STLGNUS THAN

. STRICTURE OF THE ESOPMAGUS. IMGESTION OF GUEATER TRAN 10T OF S FAMIC ACI0 SOLUTIONS VILL CASE LESIOMS OF
TEE STOMACH

CHITATC CYPORRE - CHROMIC JMGESTION OF A 23 CONUENYRATION IN TME DIEY
5 QATE FOR 105 DAYS PROOUCED A BECLINE IN TAE GEOMTN RATE; 4 1% COMCENTRATION [M THE DIEY 0D WOT PRODUCE ant
ADVENSE EFFETTS.

. FINST AID - DO WOT USE GASTRIC LAVAGE OR EMESIS. DIWNE TEE ACID [MMEDIATELY BY DRINXING LARCE QUANTYLTIES OE

wared OR WILK. IF VOMITIEG PERSISTS, ADR{MISTER FLUCDS REFEATEDLY. [SGESTED ACID mMUST SE DILUTES APPEGEKIMSTELY
00 TIRES TO REMDER [T RARMLESS TQ TISSUES. [F SYWPTCWS ANE SCVERE AND PERFORATION OF THE STORACH R ESOPMACUS
IS SUSPECTED, GIVE WOTHING JY MIUTH (WTIL EXCOSCOPIC EXARIMATION KAS BEEN DOWE. (DRETSRACH, KAMGEOOL OF
POIEMING, TITH EDITION) GET MEDICAL ATTENTION IMREDIATELY. TREATRENT SHOAAD SF ADMINISTERED BY @aLlFIED
- KEDJCAL - FERSIMMEL .

REACTIVITY

SEACTIVITY: THE SURSTARCE 15 WIGHLT STARLE as & DHY, CEVSTALLINE SBLIB, OUT In GATER SOLUTION [T SLOMAT HTORDLYZES
TO FORM ANKINIUN SULFATE AnD OTSLALFATE. WHEN OISSCRVED Ig GATER, IT IS A STROMG ACID.
SCOPPATIBILITIES: 2

- NLCRINE: " FORMATION OF 4 VENY SESSITIVE, EXPLOBIVE NITROGEN TRICRLORIDE.
-POTASSIUN CMLORATE: OXIDIZES T8 SULFULIC ACIO AD SLTEUEEN GAS.
ulTHIC 4CTD: ANING 4ITRIC ACTD CFOINED WITH SUALFARIC ACID CAUSES YIOLEWT RELEASE OF NITDGQUS QXIDE.
WETAL WITRATES M MITRITES: KEATING MAY RESIRY I4 A VIOLEMT REACTICN.
MATER: SUMLY WYDRILYZEN SULFAMIC ACID TO AMNNINMIUN SULFATE AMD BISULEATE.
BASES: VIGUENT REACTION.
SRONINE GAS: OXIDIZES TO SR AMIC ACID AND WITEOGEN CAS.
CACTMPI I T 1am: THERNAL DECDRPKESITION MAYT AELEASE TORIC AMD MAZAZDCUS RINES OF AlGeDiiA, AXD QXIOES OF
' UITOZER Al SULAM.
" ACGLTRERTZAT [oa: RAZANDIOUS POLTRERIZATION HAS wOT SEFE REPORTED TO OCCLR LMDER WORMAL TEMPERATURES aMD
- PRESSIMES. H

CONDITIONS TC AVAID

MY W OUT BOE3 WOT JCHITE READILY. FLAMAELE, POISINIIE GASES MAY ACCLMULATE (& TANKS ANC WOPPER Cll!. L0
IGRITE CoMRETIGLES (WXD, PAPER, OIL, ETC.).

SPILL AND LEAK FROCEDURES

COPATIONAL EPILL:
RO WT TOUCH SPITLED RATENIAL. £TOP LEAK IF YOU CAN DD IT WITECUT RISE. FOR SMALL SPILLE, TAKE P WITH salo o
QTUER ASSDROENY MATERIAL AMD PLACE 1MTD CONTAINERS FON LATEN DISPOSAL. FOR SRaLL DT SPILLS, WITH CLEAR SMQVEL
PLACE BATERIAL IwTD CLEAN, DAY COTATNER AND COVEN. SOVE (DMTATMERS FROM SPILL AREA. FORM LARGER SPILLS, OICE
FAR AMEAD OF BPILL FOR LATED DISPomAL. CEEP UMNECETSANY PEOPLE AMAY. [SALATE WaZaRD AREA aMp DENT EWNTRY.

PROTECTIVE EQUIPHMENT

VERTILATION: PROVIDT (OCAL EXHALDST OF GEMFRAL OILUTION VEMTILATION SYSTEM.

RETPIBATOR:  THE SPECIFIC RESPINATON SELECTED MUST BE WASED OF THE CONTANIWATION LEVE(S FOAD 1N THE WMORC PLACE,
WST BOT EXCEED TME GORKING LINITS OF (RE RESPIRATOR AND BF JOIRTLY APPROVED ST THE MATIOMAL IMSTITUTE Foe°
CCOPAT{OMAL BAFEYY AMD NEALTN 2MD THE MURE SAFETY ASB MEALTN ADWIESSTRATICH._

TNE FOLLOVING RESPIRATORE ARE RECCMMEMDED RASED OB TME DATA FORMD IN THE PHTSICAL DATA, HEALTH EFFECTS AMD
TOICITY SECTIONS. THEY ARE SANTED 1M OEDER FROWM MINIRLM TO MAXINUN EESPIRATORY PRUTECTION:

SUST AMD WMIST RESPIRATOR WITE A WAL FACEPLECE.

ALG-FURIPYING FIAL FACEPIECE RESPIRATON WITH 4 NIGA-CFFICIEMCT PARTIQAATE FILTER.

PAERED AIR-PURIFTING RESPIRATOR WITA & YIGNT-FITTING FACEPIECE AND NIGH-€FFICIERCY PARTICMATE FILTER,

TrPE “c SUPPLIED-AIR SERPFIRATOR WITR 4 ARL FADEPIECE QPEUATED 1N PRESSIME-DENAD OL OTKER PUSIVIVE PRESSURE
MEE OB WITH A FULL FACEPIECE, WELMET OF WD GPERATED Iv OOMTIMEILE-FLUS WDE.
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. SULFAMIC ACID, CONT.

SELF-COMTAIMED BUEATNING APPANATUS WITH & FULL FACEPIECE CPERATED IN PRESOSE-OERALD (N OTHER PUSITIVE PRESSRE
D .
AR FISEFIGNTING AnD OTHER DNEDIATELY OANCEROUS T8 LIFE Of MEALTN CONDITIONS:
EELF-COMTAINED CONTAIND BREATNIMG APPASATUS WITH AL FACEFIECE QPFCRATED [ PRESTEE OERMD Of m’m POSITIVE
MIESRRE MEDE.
SPPLIED-ALR RESPIRATOR WITH ARL FAGEPIECE AND GPERATED (N PRETTINN -DENAND O OTRER FOSITIVE PRESEURE MO [a
CNBIRATION VITN AR AUXILIASY SELF-CONTAIRED SREATETNG APPAJATUS CPERATED IR PREZSIRE-DENAMD OR OTMER POSITIVE

. =Bz,
CLaTRING: ENPLOYEE MoT WEAE APPRIPRIATE PROTECTIVE (MPERVIGS) CLOTRING ARD GOUTPRENT TO PREVENT ANY POSSIAILITY
OF SXTH CONTACLY WITH TBIS SURSTANCE, .
GLOVES: ENPLOTEE ALST VEAR AWECPRIATE PROTECTIVE GLOVES TO PREVENT cr.-ucr W{TH T1S SLESTANCE.
EYE PROTELTION: GPLOTEE WUST MEIR SPLASH-PRODF 02 DUST-RESISTANT SAFETY GOGGLES AMD A FACESWIELD 1O PREVEMT
. CONTACT WITH YHIS WESTANCE, CONTACT LENSCS SWILD wOT OF WOBW.
| EMERGEWCY UASH FACILITIES: UMERE TEERE 13 ANT POSSIDILITY TRAT AN EWPLOTEE'S EYES AMD/OR SKIn MAY BE EXPOSED TO
THIS WESTANCE, THE BWPLOTER SEEAD MOVIDE AR EYE MASE FOENTATS ABD QUICK ORENMCH SHRER VITHIM THE (MREDEATE -
WRE - AREA FOR ENERGERLY (IE.

CALABKTAN CENTCRATION &/2/89

Tuf IWFORMATION WEREIA 1S BELIEVED 70 OF RELIAGLE. BOASVEN, W0 MMARANTY, EXPRESS Of IAPLIED, IS MADE 45 TO (VS
ACCIRACY OR CIMPLETEMESY AND BONE 1S MaDE AS 70 THE FITEESS OF THIS MATERISL FOR ANY PURPUSE. THE RAMUFACTURER
SEALL WOT BE LIABLE FOR DAMACES TO m o nuat'r RESIATI®N FIXM TS USE. WOTMING WEQEIN SHALL R€ COMSTRUED

AS A NECTPNEMDATION FOR USE (P VIQLATION OF ANy PATENT.

- Thia. 'la the moal curnent Material Safety Uata Sheel available on ithid
. proddet 112/13/93 :
@ -

[
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j

N ) Akzo Noba]l Chemioals Ipo.
MATERIAL SAFETY DATA SEENT
DATE PRINTED: 12/13/19%9 PAGE

1
MEDa wo. 16-073340
Digsolvine Ha-X

T e A o g e e M P R e A I R R e ey e A A e e o e T Ot o s o e L e

PRODUCT NAME OHBMIOAL MANMIEG
Dimeceotiree it [ i, chiLam
BYNONYM oHEBEMICAL FOMRMLULA
Teatrasodium EOTA CTOH1ZN208Nagaxd4H20
CAB S _ OHEMICAL FAMNILY
. 84-02.8 . Amnocarboxylic ackd salt
MANLUMFACTUMREME MAME PEREOBPBUCST/TESHMICAL INFOMMATION
Aluo Nobel Chemicala Inc. 1 -8Q0-858-1200
'ADDRm MEDICAL/HANDLING EMEMRGOEMNOY
5 Livingatone Avenus : 1-914-593-8048 .
- Dobba Parry, MY 10822
SOUMTRY TRAMIZIPORTATION EMERGERMCY
WEA CHEMTREC 1-800-424-9300
- PRODUCT USE REVIZION DATE
. Sequeatering agent a/20/15993
ISSUR DATE MEVISICON NO.
arz2os 883 oG4

L T L L T L -

Ampaaran L 3
= hppo-rm::: Cmtaﬂrina {25C)
Coler: white
ador: odorless

STATBMENT OF HAZARDS

ATTENTION! CONTAINE MATERIAL WHICH MAY CAISE EIDNBY DAMACRE HASED oV
AMIMAL DATA.

POSSIBLE- BIRTE DEFBCT HAYARD-CONTAING MATERIAL WHICH MAY CROSE
BIRTH DEPECTS BASED ON ANIMAL DATA.

POSSIBLE OANCHR HAZARD- CONTATNS MATERIAL H'HICE MAY CRDSE CANCER
BASED ON ANIMAL DATA.

Blok of cancer depends on duraticn and level of exposure.

HANDLE IN ACCORDANCE WITH COOD INDUSTRIAL HYOIENE PRACTICES.
AVOID UNNECESSARY EXPOSURE.

REMOVE MATERIAL FROM EYRS, SKIN AND CLOTHING,

GSE WITH ADEQUATE VENTILATICN,

WASH THOROUGHLY AFTER HANDLING.

Hn: can id-rd ixms h.l:lrd ¥hen involved ip a2 fire, may produce
irritating {mﬂ and/or gusnses if heatad to 600 C.orx aborve .
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\' ] Akwo lab-i Chamiocoals Ino.
MATEATAL SAFRETY BATA SHENT
ODATE PRIMNTED: 12/13/19%5 PAMIR

9

2
EHpH ¥O. 16-075348
Dissolvine NA-X

SRCTION 3. HAZARDS IDENTIFICATION
(CONTINUED)

Primary Mowte of Bt
Sk;;n.nd aye contact are :h. p::.m:ipnl routes of exposure to this
producc .

Infumiation Aswte Expeomss
Inhalal:ion of dust may be :.rrj.:neing to mucous membranee and may

cause upper tesplratery tract irritaciem.

Bkin Comtacot - ACUTE

. Skin c:cm.l:acl: ia pot expected to cause irritation.

: 'Ey. contmet - ACU

UTE
Eyw comtact may cause wmild irricaclen,

ln'-tleﬂ - ASUTE
This product has a low opder of Loaxicity. Fo algnificant bexic
effects are axpectsd.

. WBINOOINIOIW

A e e e s A e e St B o e e e T e R e e e T L A e e e

luh-l.‘tlon Firet S .
Remove v.lcu.m to frash air. If resplretory irritatlon occurs

or if byesathing becomcs difficult, get medical atvencion.

Bkin Sontaot - Firat Ald
Barcova centaminsted clothing and squipmant. Wash all affected arwas

thorcughly with plenkty of escap and water. Wash any centaminared
clothing and shosa before reusc. Obtain medlcal attaption if
irritatlon occurs.

Contanot - Flret Ald
-,-Inmedl;..al:ely flush eyws with plemnty of runz watexy., If victim is

wearing contact lemeses, rencVe them, Hold lids apart during
the flushing to enmuxre rinsing of the sutire surface of tha aye
and lide with wacer, Get medjcal attanticn 1if lrritaticn pareisca,

ln-ﬂﬂnn =~ Plrmt Adled
dive peveral glavsse of water. If vomiting occurs, keep head balow

hipe to reduce riek of aspiraticnm. Give flulde again. Seek emdical
actention if health effecte accur,

Meallasl -Mdlﬂen- -T&
Thers are nha e whi-:h address wedical condiciens chat
aruod gunarally racngn:.zed ae beipng aggravated by expooure to this
praduct .

Mote to Physicolan
No epecific anfidate is known. Based oo the {ndividual reacticne of

the patienc. the physician's Judgement should be used to conbrel
symptoms and clinical cenditicnma.

04
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N . Akso Naobal Chemfanls Ipo.
NATERTAL SAFETY DATA SHEET
IATE PRINTED: 12/13/1995 PAGE

3
MEDS NO. 15-073348
Diesclvine NA-X

’LASH POiMT ELASM MEBTHOD
N/D F ND C© Mo
ALITD IONITION TEMPERATURE UPPER EXFLOSIONM LIMIT

MDD F D C N
LOWEIR EXPFLOSION LIPMIT

Mn gulshing Mecdln
ne water Eag, dry paudnr. foam or carbon dicxide extinguishircg

agmnta,

. Fln Plghﬂng Frooceduress
. &

ra, prwvent humen exposures to fire, emoke, fummse or
products of compugtion. Evacuare pon-~essential perscgnel from the
€ire area. PFirefightere should wasr full-face, self-comtained
breathing apparactuas and impervicus protective =loeh:l.ng If pos-
gible, move containexs from the fire area. Yf not leaking, keep
fire sxpoped gontainers cool with 3 water fog or spray to prevent
rupture dua fo axcessive heat. High presaurs water may spread prod-
uct from brokean conctalners increasing contamination or f£fire hazard.

Contaminated bulldinga, areag and equipment must not be wsed until
they are properly decontaminated. Dike Lfire watar for latar dispos-
al. Do oct allow contaminaced water to sntar waterways.

Fire & Exploasicon l-l--rd-

Not coneldered a fire hazard. When involved in a £ire, may produce
:.:rita'r.i.ng £1.un=-n and/or gagssas if hsated ko 8§00 C.or abova.

ODther Fire + Explonies Elnlurd-
Ho'nl:har exploslon h.lz:r of this product are known.

Hazsrdous ProdustafCormbustiaon
Ox;de.: of carbon and fnitrogen area prodyced by the combustion of this

producct.
MPPFrA HEALTHM RATING NFPA ELAMMASILITY RATING
1 - 1
' a;npn REASTIVITY RATING NFEPA OTHER
NA

---------------------------------------------------------------------

Olmarmup
Scop eourca nf spill. Sweep up spilled solid material. beiog care-

ful not to oreate dust. Return swespings te sptock or, if cantamin-
ated, place inte a chemical waste cembainer for disposal. Contamin-
ated areas, buildings and equipment must not be used until they are
proparly decontaminatad, Geparously cover centaminaced area wich &
slurry of comron housebold. powdersd laundry detergmnt and water,
Deing a otiff brush, work the sluxry into cracke and crevices. Allow
te otand for 2-3 minutes. Then flush with watar. Repeat if ances-
sary. Dlke water for later disposal. Do not allow contaminated
water to anter warterways.
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. . Akse Fobal chemioals Ipa.
MATERIAL SAFETY DATA OHERY
DATE DPRINTED: 13/13/1995 rAGE

@

MDA WO. 16- 015315
Digaclvine MA-X

H-ndlln
Avoid pmlmg.d and/or repsated skin and eye contact and ichalation.
Nim.mze the generation of dust when h.andlin.g this product.

Sorage .
Esop containar cloped apd dry.

_mlmumnsgo RAGH TEMPEMRATURE

H/D C

Seneral Sormmrmerris
No -p-ctlc commente .

e A A o M e e e L e e T o e e e e TR W M ke e e ey

e pivate protection
I? haudlgg operaticne loud te dusting, wear a NIOSK-approved half-
mask, air purifying respirator with dust, miet and fume filters

when uaing reepirator cartridges or canisters, Lthey miat be changed
Erequently {following sach use or at the sad of the workshift} to
assure breakthrough expogure does pobk ogeur.

| Skin Prowe

e
3kin centact -l.:h this product should be prevanted threugh the use
of esulitable protective clothing, gloves, and footwear selected with
regard for use condition exposura potentclal.

By Protesatieon
©.7 bust-tight goggles are recommendad when handling thie produckt.

Ventliation prowssotics
Special ‘l‘nl:ill.tidn La uwsnally pnot required undaxr normal use cobdi-
tione, General plant ventllabion should be adeguate in most capes.

Other Proteotic
Al food and amk:.ng matarlale should be kept in a separate area
away from che ptorage/use location. Bating, drinking and smocking
asboculd be pruohibited ln sareas whare therw 1s a potencial for aigai-
ficant sxposure to this wmaterial. Befors asating, drinking or
omoking, hands and facwe should bs thoroughly waahaed.

Bye wash fountains, or other msans of washing the eyea with a gantle
flow of cool to tepid tap wetar, should be readily available in all
areas where thip matexial is hapdled or stored. Wacer should ba
supplicd threugh insulaced and peat-traced linss to preveant freeze-
upa in cold weather.

F Y PL.IGA& EXPOSLUIME !_N
il dd.i.t:.'a‘n‘l:a any expomirs m:mnplaycd in Sactian A,

u:po-uns te chis product should be controllad below lLimice
eaCablished for "Farticulates Not Otherwise Clasasifled (FNOC):"
10 mg/mI - ACGIH

15 mg/m3 (total duet}: s ™y /2 {naptrahla fueet:m) - G5HA

EXPOSURE umlﬁ_%% LATOMY iMPFOMRMATICN

PUBSTANCE DERR]FTICM KRG, sCY rEL TLW TwWA L 2 |9 L=

1512
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- . Akye Nobel Chemicals Ina.
MATEATAL SAFETY DATA SHENT
DATE PRINTED: 13/13/199% PAGE 5

KEDS BO. lE-075348
\-. Dissclvine NA-X

BIG'I'IQN a. Ixmunli AONTROLEBEPERIONAL, PROTECTION

el . (MNTINUED) _
Taurasodium BT
S [ et "o D NAD Mo byt
P D D =D o D
MESEH ND D ND ‘MDD o
BUPSLIER D D nND o D
et
e 7 - D "o oo
AT =0 ND “D T Y
MIOaI- =y o D D o
) SUPPLIER no [o7 o ~D D
-nm-&:m .
: D D D o D
AT D D o D [T ]
NMIOBH Y] o AR D o
aLu | * -] |, =] N [ -l [ L =]
LEBOGND:
| EXPOSURE LIMIT DESCRIFTIONS
CBIL Celling Exposure Limdt
PEL Permissible Exposurw Limit
- STBL Jhort Term surs Limit
TLV Threshold L t Valus
TA Time Weighted Average

N/D a Not Datarmined

-------------- B e L e e e e A P A ek e e R e

SRECTION 2 PHYSIOAL AND QHEMIQAL PROPERTIES

B I e e LT T T L T

VAPOR Pnnssuns (ramn Hg) vAPOR DEMSITY (Alr = 1,0)
L—
EVAPORATION RATE VOLATILE %
N/D ~N/D
 BOILING POINT Oobom THRESMHNOLD (ppm)
/D F N/D © N/D
SEECIFIO GRAVITY BULK DENSITY
~N/D ap - 880 kg/m3a
BSOLUBILITY IN WATER BSOLUBILITY IN OTHER SOLVENTS
- 1100 g/t (20C), 1500 g/l {(BOC) N/D
COBRRMCIENT OF OILAWA TEMR POUR POINT
D D F N/D ©
MELTING FPOINT pH rACTOR
ND F ND C =11 (1% solution)
CLOUD POINT FLAZHM POINT
N/D F WD ND F WD G
LASM METHOD UEPER EXPLOSION LIMIT
N/D A
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{

Akyo Nobal Chemicals Inc
MATERIAL SAFETY DATA SHEET
DATE PRINTED: 12/13/1995 PAE &

NMEDR WO. 16-075348
Dissalvipse EA-X

ERCTION @. PHYSIDAL AND OHNEMICAL PROFSRTIESDS

(OOHTINU.D) ____________ e
LLOWEHMR EXPLOSION LIMIT AUTDO IMNITION TEMPERATURE
7 T N/D F ND C
iy
MNoAem.” e
_ SIG‘I'ION 10, STAIII.I'I'T AND R-._A'_G‘I‘IVITY _____

cgfpea ition temperaturm; >200C

_lnﬂom

el il e
Avo{d comtact with aluminium, nickel, zine, cepper, and copper alloys

vixmel
P? Ta.:ﬂ.nu,a p;’l';lnr:i.zar.l.on ia not expected to accur.

 Decompositise

Dacompeasiticn pro&ncta are carbon diaxide, carbon monegide snd
nitrogen oxides.

Ronpnditlesna 4o Avaid

Cantact with strong axidizars should be awveoided.

Taxioalaglo.l = inhalaticon
Inhalaticn toxicity data are net available for this product.

Inheslation Chronie ERExpomsia
chronic jinhalatiem expogure eflacl:s for this product are pat known.
{gee Section S "Notm toe Phyuiclan” for additicnal informaciom}.

Teruch loe 1 »~ Dermal
“ n':i:ity data are not avallable for this producc.

Gkin Corrtaet - SHMRONID

Chronic darmal expooure effascte for thia product are not known.

Teoxiloologioal - Ryw
Thio product is a mild irritant te the syss.

T-xbol?l-l - lniu--!lon )
LDS50 for Chis material ia > 3000 mg/kg in rats.

Ingeestian - OO P
Chronic ingesticm of HTA has been shown bto couse kidoey caxicity.

CARCINOOENIEITY/MUTAGEMOITY
Nitrilotriscetic acid {NTA] and ite salte warwe determined to be

"peosibly aarcinsganic to humans* (Group IB), by the Internatiomal
Agency for Hetearch op Cancer (IARC) and a compound which "may
ragenably bem anticipated to be a carcinogen” by the Rational
. Toxicelegy Program (NTP),

MEFRODUCTIVE B afﬂ
EDTA and its sod:.mn salte have been reported, ln sam studies, ta
cause birth defacta in laboratory animals uniy at exaggerated doses
that were toxic to the mother. Theos nffecte are likely asscciated
with zinc deficiency due Po chalactien. BEsxpopurws having ne affect
on the mobther should have ne effect on the fatua.
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" . Akyc Nobel chanjoals Inmc.
NATERIAL SAFETY DATR SHEET
DATE PRINTED: 13/13/199S FADE

7
RDEg Ko, 16~0751448
D:'.a_-olvin- MA-X

___________________

SRECTION 114. 'roxlool.oalm:. INFEOMRMATION
(GONTINUED)

NTA is not teratcganic and did not induce reproductive caxicity.

NEUROTOXIONTY
The nmurotoxic effects of this produck are not known.

Other Toxiscloghaal mﬁ
No other t::'.i-: affacts for this product are known.

Ta Org
1dnay an:l bladdesr appear tao ba carget ocrgans,

BECTIOM 12. -GQLOOIGAL INFGRMATION

ECOTOXICOLOMIGAL INFORMATIO
24h-EC50, Daphnia magna: 1032 {Lic. l

DISTRISLI TIOM
- Other ecoleogical informaticn an this product is not kunown.

(-7} L=V
l:.':;I p.rv!:m-t 1¢ not readily bi.ndagrnﬂlblc.

------------------------------------------------------------------------

Wasts Disposail
- Dispoes of waste 1ln accord with local, etate, and federal

ragulatiopa. (NOTE: State and local requlations may ba more
stringent than federal regqulationws.)

CONTAINER DISPOZAL.
c:n:a.:.mrs should be cleaned of residual product before diaposal.

containera sheuld be diepoeed of in accordance with all
appl:.ca.ble laws and requlaticnms.

---------- A A e e e L e e e R AN R e R e e e e T A R

SECTION 14. TRANSPORT INFORMATION

B L T s T T T T I P

SHIPPlHO D-HORIPTION
Not regulated as hazardcus by DOT, ger extepticn for material

.gorragive to aluminum 45CPR 173, 154 {d},

For air, water and internmaticnal shipmanta this product jis requlated
ad: Correeive polid, p.c.n. {aminocarboxylic acid),

CLASS 8, UNL75%, PACRING GRCUP IIT

DOT EMERCEMCY QUIDE NGO .80

T EMERGENTY QUIDE NO.39

{corroaive to aluminum}

REQUIIREBD LABNLS
Nene Tequired for domasctic land a.hirr-n
For air, water and international shipment, corrasive labele are

required.

INVIROII HAEARDQU!I SURSTANOE
produce does net contain an environmentally hazardous subeatance

per 49 CFR 172.101, Appendix.

a9
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\—fl

Akgo Boba] Chemicals Ine.
MATERIALI SAFETY DATR SEEET

DATE PRINTED: 13/13/1995 PAGE |
MEDS NO. 16-073348
Dipeclvine NA-X

----- A ek S b e L e T T A T e B O M L e e e e o

BECTION 18. REAULATORY INfFOMRMA TIOM

----------------- R m e e Rk B 4B A i e o LT M AR R

) Qompan-m Tetrascdium EDTA s subjeos sy the following

ﬁnvlﬂ:rn.lﬂ-l L.imt

bsL - Demestic Subetanse Liet- Can.a.d.a
TSCh Taxic Subat. Cept, Act -llsted

Component Water (= subject to the fallowing

Bavircrmertal Lise

bs1, Desmantic Substance List-Canada
TSCR Toxic Bubat. Cont. At -listed

Component Nitrllotrinostio acid ln subject to the following

Enviramenoal List

DEL Doomptlc Substanpce List-Canada
IARE IARC Carcinogens-Oxps. 1, 2A.2B0
MA. LIST Masaachusetts Bubstance Lipkt
NI R-T-K  New Jersey R-T-E Hagard. Jub.
-PR. LIST Fenn. Hazardous Subatance Lipt

PROP B5 Califorpia Propopiticom €5
SARA 313 SABA Titlea III, Secticm 213
" TSCA Toxic Subset. Cont. Ack -listed

_ QTH-R REGULATORY INFORMA

TIOMN
No other regulatory information is avallable cn this produce.

WHMls HAZARD QLASS HAZARD RATING SOURCE
D-28 . HAMIS
l::EAI_TH REACTIVITY
Q
FLAMMABILITY OTHER
1
_____ SECTION 18, OTHER INFORMATION

STH INFECO RS, N
oEnRr.h:l." mfﬂmt:ngn.. in avallable.

CREATED @Y
Product Safery 914 674-5800
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Akge Nobel Chemiocals Ino.

MATERIAL OSAFEIY DATA SHEFT

DATE FRINTED: 12/13/1995 PACE ?
nEDE ¥NO. 16-0785348

Dissclvine WA-X
SECTION 16. OTHER mrom'rlan
(GONTINUED)

....... B R N Y L L L L T L e

@Txlireatar Than

EQaEDual LTaless Than
APeAPproximataly ThaTRacs MDulo Da.l'.a available
L 1l ek . m--.-_ - J—‘—‘— u—mm—#u&m
gt
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'MATERTIAL SAFETY DATA SHEETS
M-236
WA PASTE SURFACTANT
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" WITTCO NATERTIAL SAFETY DATA S;H EET
Supralate WAQE '

AGE 1
Product Code: 074 575.5
Ch8 NO:73296-89-€ ?

NFPA HAZARD RATING Fire
g - ﬁ;treme .
2 i Héﬂﬂr,te Health Reactivity
1 - Slight
0 - Insigntficant
Special
HMIS HAZARD INDEX HMIS RATINGS :
Hazardous 4 - Severe Health... . ............ Ll
. katerials 3 - Serious Flammability.. ... ... .. 1
Tdentification 2 - Moderate Reactivity...............0
System 1 - Slignt Personal protection,..!. .C*
: 0 - Mintma’ *See last page for Code Table.

T ORERSIO R r mm aty S RE  E SS T e ekl WD UG S O e el GRS ST W D o e e T S g

DIVISION AND LOCATION---SECTION I

Rivigion: ORGANICS :
Lecation: HOUSTON PLANT, TX
3230 BROOKFIELD ST. ,HOUSTON,TX.77045
~. Emergency Telephone Nugbez: (/13) 433-7281
Ixansportation Pmergency: CHEMTREC 1-(BOC) 424-9300 (U.S. and Canada)

LA L ] F-F 1 | ] NP ST IS T T A e kS ST T 2 W e A ek O e o o S ST

CHEMICAL AND PEYSICAL PROPERTIES-~-SECTION II

i
Ll 4 L2 3 L1 33 8 1 b 0 b7 3 1 & & 1F 3L T 1 T Iy RS T WERSEE RS S e NN ERE N T S

- sodlum Iaur}] sulfate

Formulp: not app'Hcab'Iq

carbon monoxide and carbon dioxide from burning. :
exides of sulfur

xr H
strong oxidizers su& as ﬁy&mgen peroxide, bromine, and chromic acid.:
Ioxic and dazardous Ingredients: _

none .
Form: liquid Qdor: bland
Appearance: clear liquid Caler: water-white ta 1t. amber

=1}: 1.03
2elling Poipc: JO°C (212°F)
iting Poipt: no data available
AliTy i : sotuble at 25°C

Volatile 0 TR
Bvapozation Rate: not applicable
o) - no data available

!mLmnp*;sv__(%;ﬂ]_: no data available
pE{l0Y): /. .

to 8.5
Stakilicw: Product 1s stable under normal conditions
--. Yisceositly SUS at _00°F: greater than 100

{Continued on next page)

< LeED:ZT F6, v MM
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WI1ITCO MATERIAL SAFETY DATA SHEET
L

‘Supralate WAQE PAGE 2
Product Code: 074 5788

EESraEFaETESEPSwesEonETREEENENEN e EEES TR RERE B E R DO e = O O

FIRE AND BXPLOSIOE DATA---SECTION III

st . =N Do aEEaN D SRS e e AN EIl E S SN mE N DS R SRS EEE

Eire# ﬁters must ‘be equipped to p're_vent breatﬁing of vapors or products ot

C?“i’h'-'! ion. Wear an approved self-contained breathing apparatus and protective
_Clothing. ' . .

nore
Flagbeaint: (Method Used) Pensky-Martens closed-cup greatar than Z200°F
: : not applicabie

Drychanicai or Hater"s;:ray or Waterfog or COz or foam or Sand/Earth

e+ 3 L P L 01 g 1l 1 f 78 1 21 1+ 4430 L L 0 U 1 ¥ 43 [ &4 2 0 B 0 N b P 21 J -3~ 311 &3 0 F P F 31 0 F F )
HEALTH HAZARD DATA---9ECTION IV

RIS S T O B G A N T =S AN el A R e e M LT O TS e e e e e S Do

- not appi1cabie :
‘ no data available '

~animat data on sodium laury suifate: oral tDsp 1000 ma/kg (rats)
severe skin irritant and 1s corrosive to the eye in animals.

" Eves: Inmediately flush with large quantities of water for at least 15
minutes and call a physician, .
- 8kip Conzact: Flush with large amounts of water for 15 minutes,
Inhalation: Remove victim to fresh air and czl! a physician immediately. If
. not breathing give mouth to mcuth respiration. If breathing is

difficult, give oxygen. , :

LE gwallowed: Do NOT induce vemiting. If conscious, have victim rinse mouth,
then drink large amounts of water. Never give anything by mouth
to an unconscious person. Lail a physician immediately.

BPECIAL PROTECTION INFORMATION---SECTION V

mechanica
W@:
%:& solvent resistant
%&ty goggles

. (Conttinued on next page)

E'd SR TT 95, B2 AW
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o E1spose of 1n accorcance with a1l applicable federal, state and local }

T TR T G W ke R R A R = T IR AN o = =S SRR R T S IR N PR S

' SPRCIAL PRECAUTIONS---SBCTION VII

WITCO MATERIAL SAFETY DATA SHEET

-
Supralate WAQE - 074 STSQGE 3
Product Code:
-----‘cn-lt [ =E SRS ENERPE eSS N Ry Wi IS S s e e s el T DD S EEER SR N

HANDLING QF SPILLS OR LBAKS---SECTICN VI

o 'ﬁarg with an 1ner1: ma:‘.eri al such as sand, soil or vermiculite: sweep L.p and

. dispose of in accordance with federal, state and local reguiations.

requlations,

1]
1t
3

o
13
I
1]
]
4
)
I
I

e 1 L L L Tt 1

e i e O o O P T N I g Ol OIS ER ST ST ST I S O D R By A i e g D I G A B T P BT o ==

. TRANSPORTATION DATA---SECTIOR VIII

D.0.T.: Nat Regulated T oo
Reportable Quantity: not appiicable

Preight Clagsification: Cleaning compound

Speclal Txangportation Noteg:

nane

1 T e O e L T T T M Y S S S A T O A A B A S

ENVIRORMENTAL/SAFETY REGULATIONS---SECTION IX

requ’ rements

This product does not contain ang cg:em‘cai subject to the regorﬂp‘g requirament
e eauthorization

of Section 313 of Title III of the Superfund Amendments and
of 1986 and 40 CFR Part 372.

VL e o = - e ERARE TSR RPN E S SN IR R S ST EE RS S S e .-

COMMENTS

EXETEEREEERED R EN sl R o R N EENR R s TN AR RN S SRS R Ras B

PENNSYLVANIA WORKER AND COMMUNITY RIGHT TO KNOW ACT: This product does not
cartain any ingredient(s) 1isted in Appendix A Hazardous Substance List.

This product contains the following ingredients at 3% concentration or greater:
sulfuric acid. mono-C12-16-alkyl esters. sodium salts 73296-89-8 '
water 7732-1B-5

(Continued on next page)

vd WP 2T 95, DT At
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-':HiﬁﬂLiiﬂ:HL,____=

WITCO MATERIAL SAFETY DATA SHEET

Supralate WAQE : PAGE 4

Brogduct Cods: 074 5788
(COMMENTS continued)

Charles Green

Erapared by: - ;
- T4itle: Oivisional Manager - Government Regs ; |
‘Qxlginal Date: Sent £9: :

Revigion Dace: 07/06/94
Supernadep : 03/21/91

We believe the statements, techn1ca1 information and recommendations conta‘ ned herain

- are reliable. but they are given without warranty or guarantee of any kind, lexpress

or implied, and we assume no responsibility for any loss, damage. ar expense direct
or cnnsequent1a1 arising out of their use.

. serveaieadeadraededrdr-hrod e srsrsesiest slri=deire s dedeinie e sirsicleie sl dedeieieied S Srtrioinie kel R Aetedeiedrie kAo R oA i

* LETTER DESIGNATIONS OF PERSONAL PROTECTIVE EQUIPMENT
T SATEtY BlaBE RS, .. .. i e A
* Safety Glasses, GlOVeS. . . ............ . .. B
* Sefety Glasses, Gloves, Synthetic Apron... . ... ..... ... .. ... ...... C
* Face Shield, Gloves. Synthetic Apron...........coiiiinvronnnn. ....D
* Safety Glasses, Gjoves, Dust Respirator.._.......................... £
* Safety Glasses, Gloves. Synthetic Apron, Dust Respirator............ F
* Safttg Glasses, Gloves, Vapor ReSpirator............co.vvvveennnns.s G
* Splash &oggles, Gloves, Synthetic Apron, Vapor Respirator........... H
* Safety Glasses, Gloves, Combination Dust and Vapor Respirator....... ]
* Sp?a Goggles, Gloves. Synthetic Apron. Combimation Dust and .....,.
Vapor Respirator....... J
: §1€.1g$ Hood or Mask, G1ove§ Full Protective Suit, Boots........... K
ituations Requ1r1ng Specia 1£EE*§andT1ng ........................... X

Feee marr il sl stk drArret s e TR S e ety s e

R N .

S'd LB :ZT 96, P2 Al
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MATERIAL -SIAFETY DATA SHEETS
410-0237-000
.M—-237 I
SCALE CONTROL ADDITIVE
1 Y




_ PAGE 18
@1/28/1997 11:83  5@84-599-4121 MECD PARTS -~
UN NO: 1760
IMDG CLASS: 8
IMDG PAGE NO: Bl&7
LABLE: CORROSIVE
\. . Malesial Safely Data Sheet U.S. Depertment of Labor
Ul ALl w T e n Bisadard soupationai Sefaty enG Heelth Admisisrration
£6 OFR 1016.2100, Glandurd oust be Facm Abproved.
consuited ter ppeeiiin requiremants. a ~QDY2
IDEUTITY {As used an tabal sed Lisk) Mulre Jiesh vpases érw wel voramibind. Iy aby fiva Is an:
M-237, Scale Control Addftive PAUme 27 15 IR 1 e W Sran oo
Section 1
ulﬁuﬂuﬁa{n'l Euq ant C any, Inc. Emer ""gﬂj:ﬂﬂ“‘“'
AGErsRg tRvaker, Rivent Bty . Nrate sat 3P Cadat Teiophone Numper for Isformation
er-3¥1, 1991

New Orleans, LA 70130

1
o iy
Seciicn it - Hazardous Ingredients/ldentity lnformati®n _

Avandeyy Reapassais (fasaifls Pnentesi 1dnatlip.Cunuwn wameful gaua FEL  dSOWm *W NI:I_HIU‘ = fasvbenall
M TVIY. FTT LY SniSnivtbhsiny

Sylrite modified polvearboxylie acid Hone established. 28.3%
- honic acld Hone eitzblished. .

Pho 5 acid Nona establqished. 0.9%

Section [1l - Physi- ai/Chemicai Characteristics

:nll:n' a-(f.: - 12-220° F :nullle Q—rrnvltr—fll -1 1.30

spac Praswurs {mm [1] 3 1

) * 1similar to Water siiine Puin _
E

Similar to Wager |(Beby! Avetatees Similar to Nater

Vaper Deasity (AIR+1)*

Seivbiiity (4 Water
Appoarsads apd Ddos

Jellow liguid; odorless

8action IV = Fire and Explosion Huzard Data

Elanh P
anh Point ﬁfluwa_(lud F Closed cup Fl--ni;u Elmlln b ]LEL UEL
' Elllncpltﬂu Medls

linter spray. cerbon digxide, dry chemigals.
sSpwola e Fighilpg Predediuras
WJ&H&M tio & _protective clothing &

% olids will burn 1n presencs of strong 1gn1 tion source.

*

HA 1F¢, Bapi. 1088
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Sasotion V ~ Reactivity Data
Elabilley Unatable
atabie X
TAsempsiablilty (Walerlali 1o avald) ooy Gve to farrous metals, aluminum and copper
Hozardovs Unvemponition ar Byproduots

Conalllons 0 Awald N/A

:::"'I.lﬁ:‘lll.lllol _'iL’ Goevr Canditlens lo Awld Fire - strom ition source
Wiil Net Qocur X )

Section VI - Health Hszard Data

Rautnin) of Entrys uaalulonx !Ha?x Ingesilen? y

Heslth HazuiGe (Aokis and Qhraals) i

Skin - Practicaily non-toxic: Iphalation - may cause jrritation;

Ingestion - Slightly taxic; Eyes - may be corrasive

Curaluaganiatiys N/A NTP?T IARE Wonographs? OSHA Regulated?

Sfens add ymoloms of Expasure oyin.  Wild {rritation: Eyes: Cerrosive Irritant;

J_p%ﬂ_p_téq_m__n:my_acgu_se irritation; Ingestion: Possibie slight {rritation.
sdigal Ganditiena Genarally Aggravalod Dy Expesirg Skin and 1 disease

. Eme rgenay lnll—?_ll‘ﬂ Ald Prauldﬂr-il estion: NDU‘CE 0" TI diate]y l"'“l#

. watér: $-C Eign. 1ARBIaElon: EELLE”"ENE: ¥8 uncon éam;natE v

’ ' Segtion VI! ~ Precautions for Safe Handling and Use .

"'-"_ ] Slspas o Se Taken 1o Quwe Malerial {o Raloassad ar pliled

Absorb with jnert matarial, and wash area with watar & scrub to remove residue,

Wansis Dispoas!l Haelhod

rdance with appliecable government ragulatians.
ng an ring

Avaid spills & splashes: Store in dry area and avo‘id excessive temperatures.'
Othasr Pregnurions

Avoid repeated or continuous skin contact, eye contact, breathing vapor or mist
8action Vil « Control lnlaasureu

Asupirpinry Proteniion AL H M]H‘m _
dtﬂh!ho’ . I!Euuli Elnluah{ If ll y n confined Mﬁ
Meohanios] {Ganerall N gag‘z = IUA

' . 1.
Frolactive Glovas Rubl 3l Evye Aretoation 5252 85,85y

Qihmr Pralesrive Clothing or Equipmen

' _Rubber spron (optional) -
Work/Wvoiaia Prealieds ach hands & protect{ve equipment promptly sfter use & flush
spills. Practice gogd general hygiene.
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MATERIAL SAFETY DATA SHEET

SODIUM METABISULFITE |




@ | Material Safecy Product Name [SODiuMMETABISULEE ]
Data Sheet ItemCode [0 |

Manufacturer [ALLIED CORPORATION | BPXA MSDS No | 3868|

ALLIED
SODIUM METABISULFITE
PRODUCT SAFETY DATA SHEET

|A. GENERAL INFORMATION
TRADE NAME {COMMON NAME) X C.AS.NO. ALLIED PRODUCT CODE
SODIUM METABISULFITE : 7681-574
(anhydrous sodium bisulfite,
| ABS, sodium pyrosuifite)

- |CHEMICAL NAME AND/OR SYNONYM
| Sodium Metabisulfite

|FORMULA MOLECULAR WEIGHT
" Na25205 190.11
'|ADDRESS (No.,STREET,CITY,STATE AND ZIP CODE)
ALLIED CORPORATION
CHEMICAL SECTOR
P.O. Box 1139R
Morristown, N.J. 07960
CONTACT PHONE NUMBER  PERVIOUS ISSUE
Director, Product Safety {201) 4554157 June, 1982
CURRENT ISSUE DATE |
May, 1985

_|B. FIRST AID MEASURES

EMERGENCY PHONE NUMBER
(201) 455-2000

Eyes: Immediately flush with plenty of water, for at least 15 minutes.
Get medical antention.

Skin: Promptly flush wit plenty of soap and water. -

inhalation: Promptly remove to fresh air. Get medical assistance for
irritation or any other symptoms.

Ingestion: If conscious, give plenty of water or milk. induce vomiting by
touching finger to back of throat Get medical attention.

C. HAZARDS INFORMATION
HEALTH
INHALATION
Inhalation of dust or mist may irritate respiratory tract.

INGESTION .
May irritate gastroiniestinal tract. Very large doses cause violent
colic, diarrhea, depression, and death. -Reference (b).
May cause severe allergic reaction in some asthmatics.

1




@ Material Satety
- Data Sheet

.Manufacturer {ALLIED CORPORATION

SKIN
Repeatad or prolonged contact with dust may cause irritation.

- Contact with soiution will imitate. See pH, Section F.

EYES
Dust or mist contact may irritate or bum eyes.

Soiution contact may irritate or burn eyss.

ﬁEHMISSIBLE CONCENTRATION: AIR BIiOLOGICAL
(SEE SECTION J)
- TLV: 5 mg/cu.m, None

UNUSUAL CHRONIC TOXICITY
. None known.

lcec124-219 (11/84) ND=NOT DETERMINED

- | FIRE AND EXPLOSION |
| FLASH POINT DEG. C AUTO IGNITION DEG.C  FLAMMABLE
| Not flammable TEMPERATURE LIMITS IN AIR
N.A. TEMPERATURE(%
_ BY VOL)
OPEN CUP CLOSED CUP LOWER- N.A'

. UPPER -

UNUSUAL FIRE AND EXPLOSION HAZARDS
See Hazardous Dacomposition Products, Section G.

0. PRECAUTIONS/PROCEDURES
|FIRE EXTINGUISHING AGENTS RECOMMENDED
N.A

FIRE EXTINGUISHING AGENTS TO AVOID
N.A.

SPECIAL FIRE FIGHTING PRECAUTICNS
Woear self-contained breathing apparatus approved by NIOSH.

VENTILATION
Local Exhaust if dusty or misty condition prevails. The TLV may be
exceaded without visual waming.

[NORMAL HANDUNG

Avoid contact with skin, eyes, clothing. Avoid breathing dust or mist.
Use normal parsonal hygiens and housekeeping.

Keep away from water or acids or heat.

STORAGE .
Cool, dry, well-ventilated space away from acids and oxidizing agents.

(Dry 1o avoid tendency of this product to cake).
{Releases sulfur dioxide gas slowly at ambient temperafures-see odor,

2

Product Name [SODIUM METABISULFITE

ItemCode [0

BPXA MSDS No |

3868|




- |EYES ANDFACE

@I Material Saiety Product Name [SODIUM METABISULFITE ' |

Manufacturer [ALLIED CORPORATION | BPXA MSDS No [ 3868

Section F.)

SPILL OR LEAK {ALWAYS WEAR PERSONAL PROTECTIVE EQUIPMENT - SECTION E)
‘Promptly sweep up with minimum dusting and shovel into an empty
container and clese. Cautiously spray residue with pienty of water.
Provide .ventilation to clear sulfur dioxide fumes which will ba
generated as a result of water contact (See Section | for disposal
methods‘)

SPECIAL.PHECAUTIONS)’PROCEDUHESAABEL INSTRUCTIONS SIGNAL WORD: WARNING!
Avo:d contact with acid and oxidizers.

E; PERSONAL PROTECTIVE EQUIPMENT

- iRESPIRATORY PROTECTION

Where required, use a NIOSH-approved respiratar for dust, mist, and/or

4 sulfur dioxide gas, as conditions indicate. Some exposures may reguire

- NICSH-approved self-cantained breathing apparatus or supplisd-air
respirator,

Woear hard hat {or other head covering) and chemical safety goggles. Do
not wear contact lenses.

HANDS, ARMS, AND BODY
Faor handling dry material, wear cotton gloves and full work—clothing,
including long-sleeved shirt and trousers. When handling solutions and
there is prolonged or repeated contact, wear impervious gioves,
¢lothing, and boots.

OTHER CLOTHING AND EQUIPMENT
Eye-wash facility.

F. PHYSICAL DATA .
MATERIAL IS (AT NORMAL CONDITIONS): APPEARANCE AND QDOR
LQuip X SOLID GAS Fine, white granular product.
’ Pungent sulfur dioxide gas
odor.

BOILINGPOINT DEG C SPECIFIC GRAVITY VAPCR DENSITY
Decompuses above 150 Deg. C (H2O = 1) (AIR = 1)
1.48 N.A.
IMELTINGPOINT DEG.C

SOLUBILITY IN WATER  pH VAPOR PRESSURE

{% by Weight) (mm Hg at 20 Deg. C)
{PSIG)

39% at 16 Deg. C 1% soiution; pH = 4.3 N.A

EVAPORATION RATE % VOLATILES BY VOLUME
(Butyl Acetate = 1) {Ether = 1) (At 20 Deg. C)
N.A. N.A




Material Saiety Product Name [SODIM NETABISULFTTE _

mdl  Data Sheet ItemCode [0
Manufacturer [ALLEDCORPORATION | BPXA MSDS No |
G. REACTIVITY DATA
STABILITY CONDITIONS TO AVOID

UNSTABLE X STABLE Temperatures above 150 Deg. C:
) cause gvolution of toxic and
corrosive gas (sulfur dioxide).

|INcOMPATIBILITY (MATERIALS TO AVOID)

Oxidizers may cause strong exethermic reaction,

| Acids: yield sulfur dioxide gas, which is toxic and corrosive.

Water: increases the natural rate of yield of sulfur dioxide gas.

' [HAZARDOUS DECOMPOSTION PRODUCTS

_ Sulfur dioxide gas: see above comments.
Sodium sulfide residue formed at high temperatures or under reducing
conditions. This is an explosive hazard and strongly alkaline in contact

1 with water.

HAZARDOUS POLYMERIZATION CONDITIONS TO AVOID
“MAY OCCUR X WILL NOT OCCUR N.A

H. HAZARDOUS INGREDIENTS {Mixtures Only)

MATERIAL OR COMPONENT/CA.S. # WT.%  HAZARD DATA (SEE SECT. J)
N.A.

IDEGF{ADABILI'I'Y/AQUATIC TOXICITY OCTANOLMWATER PARTITION COEFFICIENT
N.D. .
Aguatic toxicity:

120 ppm/24, 48, & 96 hr/mosquito fish/TLm/iresh water-Reference (b)
(converting bisulfite figure to metabisulfite basis)

EPA HAZARDOUS SUBSTANCE X IF SO, REPORTABLE QUANTITY: 5000 *

{CLEAN WATER ACT SECT. 311) YES NO (At Sodium Bisulfite)

40 CFR
116-117

WASTE DISPOSAL METHODS (DISPOSER MUST COMPLY WITH FEDERAL, STATE AND LOCAL
DISPOSAL OR DISCHARGE LAWS)

Neautralize with alkali and flush to sewer with plenty of water if
permitted by applicable disposal regulations. Good ventilation is
required during neutralization becauss of the release of SO2 gas.
Oxidation 1o sodium sulfate soiution is required prior to disposal. This
may be done by adding a slight excess of dilute hydrogen peroxide
carefully and with stirring. Neutralized or oxidized waste may have to
ba disposed of by an approved contractor,

RCRA STATUS OF UNUSED MATERIAL IF DISCARDED
Not a "hazardous waste®,

HAZARDOUS WASTE NUMBER:(IF APPLICABLE)




-

@ Material Satety - Product Name [SODIUM METABISULFITE l
Data Sheet ItemCode [0 ]
Manufacturer [ALUED CORPORATION - | BPXA MSDS No | 3868]

©:

. |40 CFR
261
). REFERENCES

{1} "Threshold Limit Values for Chemical Substances®, ACGIH, 1984/85.

REGULATORY STANDARDS
D.O.T. CLASSIFICATION: ORM-B° 49 CFR 173
_ B DOT ID No.: NA 2633 o '
- | FDA regulations apply to use food and NF grades (21 CFR). Food use in
- | ‘meats or in food recognized as a source of vitamin B1 is prohibited (21
CFR 132.3766).
IGENERAL
1 (a) ACGIH, Documentation of the Threshoid Limit Value, 4th Ed., 1981,
Am. Conf. of Governmenial Industrial Hygienists, Cincinnati 45202-a
review for this material with 4 references.
'{p) Coast Guard CHRIS system form covering Sodium Bisulfite and
Metabisulfite, *SBS", October, 1978.

K. ADDITIONAL INFORMATION
This product is not for food or drug use unless material is labeled *food

.]grade" or "NF grade,” as appiicable.
' FILE #814

THIS PRODUCT SAFETY DATA SHEET IS OFFERED SOLELY FOR YOUR INFORMATION
CONSIDERATION AND INVESTIGATION.

ALLIED CORPORATION PROVIDES NO WARRANTIES EITHER EXPRESS OR IMPLIED AND
ASSUMES NO RESPONSIBILITY FOR THE ACCURACY OR COMPLETENESS OF THE DATA
CONTAINED HEREIN.
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BP EXPLORATION : BP Exploration (Alaska) Inc.

8900 East Benscn Boulevard
PD. Box 1968612

Anchorage, Aleska 99519-8612
(207 561-511

September 4, 1997

Northstar Project Distribution List

Final Project Description (FPD), Rev.1
N

orthstar Development Project
Transmittal of UIC Class 1 Disposal Well Permit Application Update
Revised August 1997

Dear Registered FPD Book Holder:

BP Exploration (Alaska) Inc. (BPXA) is enclosing this revised Underground
Injection Control (UIC) application for a Class 1 Industrial well permit to replace
the copy found in your “Northstar Development Project, Final Project Description”
book. There are no substantive changes from a UIC perspective between the
original application of June 1996 and this revised application. The revised
application reflects the current project description, surface facilities, and project
schedule being used in the Environmental Impact Statement.

This application revision also incorporates proposed changes subsequent to the
June 1996 application that have been documented in wrntten correspondence
with the Environmental Protection Agency (EPA), Region 10. These changes
and references to these changes within the application are summarized below:

o Injection zone usage and area-of-review: Section 3.2 describes how BPXA
proposes to segregate subsurface disposal of drill mud/cuttings and relatively
clean fluids. This has produced revised area-of-review cnteria that is
described in Section 5.0.

o Disposal well design: Section 7.0 and Appendix & have been changed to
reflect discussions and correspondence with the EPA on casing design and
cementing practices.

+ Waste confinement during reservoir fracturing: Section 3.2.3 and Section 6.6
dealing with confinement and fractuning have been updated to reflect the
information BPXA provided to the EPA in February 1997 at the Slurry
Injection Technology Workshop.



Northstar Controlled Dist. List
September 4, 1997
Page 2

This transmittal replaces the entire body of text and drawings found behind tab
“EPA Underground Injection Control Class | Industrial Well.” Please retain
Exhibits C1 and C2 as they have not been revised and are not being reissued.

If you have any other questions, please contact me at (907) 564-5202 or Tom
Barnes of my staff at (907) 564-5154.

Sincerel

Pete} T. Hanley,
Environmental & Re
PTH/jag

Enclosure (1)
cc: see Controlled Distnbutions List 3 attached



Northstar Project

Final Pro]

ect Description {Rev. 1) - Controlled Document Distribution

:z:;z :_ Name Group Location 3::1:2 :_ Name Group Location
1 Tom Barnes (File) BPXA ANC 43 Richard Shirley MEI
2 Mike Skitmore BPXA ANC 44 Peter Gadd CFC Chwth, CA
3 Ian Livett BPXA ANC 45 George Valiuis MMS Hndn, VA
4 Peter Hanley BPXA ANC 46 Richard Pomeroy MMS ANC
5 Wayne Gum BFXA HOU 47 Jeff Walker MMS ANC
6 Gary Campbell BPXA ANC 48 Bob Brock MMS ANC
7 Chris Herlugson BPXA ANC 49 )Ra? Emerson MMS ANC
B Ken Gibson BPXA ANC 50 Scott Johnson NMEFS JNU
9 John Conway V(I ANC 51 Steve Zimmerman NMFS JNU
10 Pat Egger HCC ANC 52 Cindy Bailey BPXA ANC
11 Dave Thomas AlC ANC 53 Anthony Braden SPCO ANC
12 Terry Carpenter COE ANC 54 Vic Manikian SPCO ANC
13 Paul Lowry MMS ANC 55 Dick Crosby BPXA ANC
14 Ted Rockwell EPA ANC +"56 Joseph Gross BPXA ANC
15 Jeanne Hanson NMES ANC 57 Bryan Trimm w-C ANC
16 Tom Lohman NSB ANC 58 - |Jon Dunham NSB Barrow
17 Eric Taylor USFWS FAI 59
.18 Gary Hayward D&M ANC 60
19 Molly Bimbaum DGC ANC 61 Betty Haire BPXA ANC
. 20 Glenn Gray DGC JNU 62
21 Bruce Webb DNR/DOG ANC 63
22 Nancy Welch DNR/DL FAI 64
23 AlOtt ADFG FAI 65
24 Brad Fristoe ADEC FAl 66
25 Jack Kerin DNR/DMWM FAI 67
26 Cindi Godsey ADEC ANC 68
27 Judy Kitagawa ADEC VAL 69
28 Robert Watkins ADEC ANC 70 ,ﬁa&}'/
29  |Luke Franklin Gateway ANC 71 ¢
30  |Larry Foster D&M ANC 72 @ od < a/,q’
31 |Allen Gay D&M ANC 73 1 « 3 {9[‘!7
32 Debby Vreeland D&M ANC 74 9
33 Mike Foster D&M ANC 75
34 Art LeMaster Veco ANC
35 Richard Siira BPXA ANC
36 Craig Heywood Fluor Danial ANC
37 Richard Goff BPXA HOU
38 Doug Rainwater BPXA ANC
39 Jim Gilroy BPXA ANC
40 Sam Foster Intec HOU
41 Greg Swank SPCO ANC
42 Craig Miller VEI ANC
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Executive Summary

In this revised Underground Injection Control (UIC) application, BP Exploration
(Alaska) Inc. (BPX) requests approval to drill up to two Class I (Industrial) waste
injection wells at the proposed Northstar development project, located 250 miles north of
the Arctic Circle on Alaska's North Slope. The original application, submitted in June
1996, was deemed complete by EPA Region 10 in their letter dated March 27, 1997
(EPA letter included in Appendix J). The application has been revised to reflect the
current project description, surface facilities, and project schedule being used inthe
Environmental Impact Statement. There are no substantive changes from the UIC
perspective between the original application and this revised version.

Class I injection capability will be critical to Northstar development because it is remote
and isolated from other North Slope infrastructure. With no year-round connecting road,
waste transport is prohibitively expensive and introduces the added potential for spills.
The Class I wells are a key component of the BPX overall environmental program and
goal of zero surface discharge of wastes. The concept of blending and injecting all local
non-hazardous wastes is consistent with the U. §. Environmental Protection Agency's
(EPA) reported national directive (July 1994)! to focus on the overall impact of an
industry rather than focus on an individual pollutant. This operation will provide an
integrated approach to managing wastes from drilling, production, maintenance
operations, and the camp sewage system.

The North Slope operators have developed an innovative technique that combines
mechanical grinding and deep well injection to permanently dispose of waste streams
from drilling and production activities. With this technology, BPX and its partners are

. working towards eliminating the traditional use of reserve pits for storage or disposal of
. drilling wastes. The Northstar facility will use the grind and inject method to handle

" muds and cuttings from drilling operations, as well as the smaller volumes of oily
production sediments coming from well workover-stimulation operations and vessel-
pipeline cleanouts. The waste disposal system will consist of a solids grinding plant; a
pipeline network that collects routinely generated and consistent wastes from the slurry
plant, process vessels, and camp sewage; manifolding hookups for intermittent disposal
of batch loads; and an injection facility that consists of tankage, pumps, piping, controlis,
and a Class ] injection well (Exhibit 2-3). If project life Jasts 20 years, total waste
disposal will consist of 900,000 barrels of Class II drilling and production wastes,

1EPA Administrator Carol M. Browner’s address on the “Common Sense Initiative:...A New Generation of
Environmental Protection”, delivered at the Center for National Policy Newsmaker Luncheon, July 20,
1994, Washington DC.




600,000 barrels of Class I camp domestic waste waters, 40,000 barrels of Class I non-
hazardous industrial wastes, and 60 to 118 million barrels of produced water from the oil
FESErvoir,

BPX requests the option to drill up to two Class I wells from the central offshore island.
Permitting two wells allows for necessary operational flexibility and redundancy in the
event of unexpected down-hole mechanical problems in the first well. The wells are sited
in an area where all aquifers below the approximately 1500-foot-thick permafrost interval
qualify for an aquifer exemption. By letter dated May 12, 1997, EPA Region 10 stated
that they were prepared to process an aquifer exemption at Northstar as part of the Class I
well permitting process (EPA letter included in Appendix J).

The subsurface geology is very compatible with the proposed disposal process. The
iﬂjection zones (sandstone intervals) are extensive, free of any influential faulting, and
interbedded with thick shales that make up the confining intervals. Similar injectate has
been successfully disposed of into these storage reservoirs for many years at Prudhoe Bay
in the Class I and Class II UIC programs administered by the Environmental Protection
Agency and the Alaska Oil and Gas Conservation Commission respectively.

Three waivers of UIC Program requirements are requested in this permit application.
These waivers are consistent with 40 CFR 144.16, which allows the Director to waive
program requirements when there are no recognized USDWs to protect. Firstly, in order
to inject slurred muds and cuttings, BPX requests that the EPA waive the prohibition
against fracturing the injection interval as required by 40 CFR 146.13(a). While it is hard
to predict definitively what a fracture system wiil look like, the storage domain can be
bounded based on years of large-volume slurry injection of drilling mud-cuttings, and
extensive tiltmeter field tests, coupled with other field and laboratory data. Fracturing of
the confining zone will not occur.

- Secondly, the expense to collect additional rock and fluid sampies while these wells are
 being drilled does not appear warranted since a large volume of data already exists at the
nearby Prudhoe and Kuparuk River fields. This would also be applicable to short-term
formation testing on a new borehole. Therefore, a waiver is requested from the 40 CFR
146.12(e) requirements to sample and characterize formation fluids and injection matrix.

Thirdly, ambient monitoring above the confining zone will be costly and is unlikely to
provide any useful information. Neither long term North Slope expenience or the
Northstar waste confinement assessment has identified any significant concern for
breaching the confining zone. Accordingly, 2 waiver is requested from the stipulations of






1.0 Project Description

The Northstar project area is located approximately 250 miles north of the Arctic Circle
on Alaska's North Slope, as shown in Exhibits 1-1 and 1-2. Surface production facilities
will be situated on an existing gravel island six miles offshore in the Beaufort Sea. The
project will be developed and operated as a single business unit with co-owners sharing
the costs and the production. Since the Unit encompasses both state and federal leases,
the operation of the field is governed by legal agreements executed between the lessees,
the State of Alaska, and the Minerals Management Service. BP Exploration (Alaska) Inc.
(BPX) is the operator and as such, is responsible for securing permits. Accordingly, the
official Class I well UIC permit application form is included as Exhibit 1-3.

Northstar field is an undeveloped oil accumulation approximately six miles offshore in
the Beaufort Sea, northwest of the Prudhoe Bay field. It was discovered in 1983 by Shell
Qil Company and is fully delineated by five exploratory wells and 2D seismic data;
however, 3D seismic data is currently being analyzed which may change the subsurface
picture. Surface production facilities will be situated on an existing gravel island.
Development will involve anticipated high rate wells (7000+ barrels per day each) and a
high quality crude oil (42° API). Production is tentatively scheduled to begin in early
2000 and reach a peak of 65,000 barrels per day. Northstar would be the first joint (State
and Federal) offshore Arctic development. This operation is expected to last 15 to 20
years and generate the normal type wastes associated with oil field activities.

New technologies were needed to address the waste-handling challenges facing the oil
industry on the North Slope. Working together with State of Alaska regulatory agencies,
the two North Slope operators, BPX and ARCQ Alaska Inc. (ARCO), have developed
innovative methods for waste reduction, recycling, and environmentally sound disposal.

- The operators have pioneered techniques that achieve environmental standards more

- stringent than existing regulatory requirements, As such, an integrated approach to

" managing waste from drilling rig activities, production operations, and maintenance work
has been developed.

An example of this approach is combining the mechanical grinding of solids with deep
well injection to permanently dispose of drilling wastes. With this technology, BPX is
working towards eliminating the traditional use of reserve pits for storage or disposal of
drilling wastes. The Northstar facility will use the grind and inject method to handle
muds and cuttings from drilling operations, as well as the smaller volumes of oily
production sediments coming from well workover-stimulation operations and vessel-

1-1



pipeline cleanouts. Additional information on waste management practices is included in
the North Slope Waste Management booklet in Appendix A.

Exhibit 1-4 illustrates the major oil production, gas re-injection, and produced water
disposal processes. Exhibit 2-3 shows the waste disposal system which will consist of 2
solids grinding plant; a pipeline network that collects routinely generated and
compositionally consistent wastes from the slurry plant, process vessels, and camp
sewage; manifolding hookups for intermittent disposal of batch loads; and an injection
facility that consists of tankage, pumps, screens, controls, and a Class I injection well . If
project life lasts 20 years, total waste disposal will consist of 900,000 barrels of Class 11
exempt drilling and production wastes, 600,000 barrels of Class 1 camp domestic waste
waters, 40,000 barrels of Class I non-hazardous industrial wastes, and 60 to 118 million
barrels of produced water from the oil reservoir.

Class I injection capability will be critical to Northstar development because it is remote
and isolated from other North Slope infrastructure. The disposal system itself is a key
component of the overall BPX environmental program and goal of zero surface disposal
of wastes. The disposal well will be the first well drilled when drilling rig activities
begin, targeted for May 1999.

In this application, BPX requests the option to drill two Class I wells from the offshore
island (Exhibit 1-5). Permitting two wells allows for necessary operational flexibility and
redundancy in the event of mechanical well problems; however, it is not anticipated that
the second well will be needed. The wells are sited in an area where all aquifers below
the 1500-foot-thick permafrost interval qualify for exemption status. The subsurface
geology is very compatible with the proposed disposal process. The receiving zones
(sandstones) are extensive, free of any influential faulting in the area, and interbedded
with thick shale-siltstones that make up the confining intervals. Similar injectate has

- been successfully disposed of into these storage reservoirs for many years at Prudhoe Bay
 in the Class I and Class IT UIC programs administered by the EPA and Alaska Oil and
Gas Conservation Commission respectively.

The surface distribution of oil reservoir development wells and their relationship to
disposal wells WD-1 and WD-2 can be seen onr Exhibit 1-6. Initially 21 development
wells will be drilled which includes 7 gas injectors associated with the erhanced oil
recovery process. How these wellbores affect the issue of waste confinement in the
subsurface is addressed in Section 6.6 and in part in Appendix E.












Exhibit 1-3 .
Faen Moorovea. OME No. Poe0-0042, Exgwres 3-31-95
Form UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 1. EPA {0 NUMBER

UNDERGROUND INJECTION CONTROL

TA | C

[Collected under the authority of the Sale Drinking v
Water Act, Sections 1421, 1422. 40 CFR 144}

’,. EPA PERMIT APPLICATION
1C

READ ATTACHED INSTRUCTIONS BEFORE STARTING

FOR OFFICIAL USE ONLY
Applicauon approwes | Date Recaned l
me day yser | mo  Jday  yesr Parmi/Well Number Comments

Il, FACILITY NAME AND ADDRESS fil OWNER/OPERATOR AND mnaass—

N, OWNERSHIP STATUS (Mark ‘x]

8 A rederal EXa. state O c. erivate 1311

Facility Name Owner/Oparstor Name
A i i RBRP FvPTnvaf{an (ﬁ335kﬂ) - SN
Streat Address Streot Address
Seal Island -~ Stefansson Sound (North Slope) 200 E. Benson
City ' City
beadhorse

O o. public O & other {Expisin} Toint Ownershi
V1. WELL STATUS Mark ‘x’)

Oa -oete Sarted_{ (] . Modification/Conversion  XIEJ C. Proposed

2 - (class 1 - Type I)

X. INDIAN LANDS {Mark x')

X). ATTACHMENTS

Xil. CERTIFICATION.

144.32)

Operating
Vil. TYPE OF PERMIT REQUESTED {Merk ‘x* and specify if required)
Number of Exist- | Number of Pro- | Name{s) of fieldis) or project(s)
A dndividual [J B. Area ing waells posed walls
-0- 2 entral Production Island - Northstar Unit
VIl). CLASS AND TYPE OF WELL {see revarse)
A_ Class{es) 8. Type(s) C. H class is “other™ or type is code “x" explain D. Numbear of welis par type (if ares parmit}
fenter code(s)} {ernter codefsi)
1 I
. LOCATION OF WELLIS) OR APPROXIMATE CENTER OF FIELD OR PROJECT _
¢ A Lasitude B. Longitude Township and Range I ] i
} | Deg | Min | Sec | Deg | Min | Sec Feet from | Line | Featfrom | Line
70 129 12

{Complete the following questions on a separate sheet(s} and number accordingly; see instructions}

FOR CLASSES |, il, lif (and other classes) complete and submit on separate sheet(s} Attachments A — U {pp 2-6) as
appropriate. Attach maps where required. List attachments by letter which are applicable and are included with
your application:a, B, ¢, D, F, H, I, J, K, L/M, 0, P, Q, R, §, T, U

I/ certify under the penalty of law that | have personally examined and am familiar with the
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2.0 Waste Sources and Characteristics
and
Alternative Handling and Disposal Assessment

>

2.1 North Slope Qil Field Wastes
2.1.1 Types of Wastes

Exploring for and producing oil and natural gas are industrial operations which
unavoidably generate some waste. However, the vast majority of these wastes are not
hazardous. These non-hazardous wastes include drilling muds and cuttings, produced
water not usable for enhanced oil recovery (EOR), and a class of waste terrned “other
associated waste.”

Drilling muds are usually water-based mixtures of clays and weighting materials with
small amounts of various additives. (Occasionally, an oil-hased mud is used in special
drilling applications such as highly deviated wells.) Muds serve to lubricate the drill bit,
remove the cuttings from the well bore, and control the pressures in the underground
formations. Cuttings are rock fragments removed from the well bore by the mud system.

Produced water that comes to the surface mixed with the oil and gas must be separated
before the 0il can be sent to the Trans-Alaska Pipeline. The majority of produced water
handled each day is treated and then reinjected into the oil reservoir; a process that helps
recover additional oil. The U.S. Environmental Protection Agency does not consider
produced water that is recycled in this way to be a waste. At Northstar, produced water
will not be returned to the oil reservoir unless experience shows that the EOR recovery
mechanism will result in increased efficiency from its usage.

-Other associated wastes specifically includes waste materials intrinsically derived from
primary field operations associated with the exploration, development, or production of
crude oil and natural gas. "Intrinsically derived from primary field operations” is
intended to distinguish exploration, development, and production wastes from wastes
derived from transportation and manufacturing. With respect to crude oil, primary field
operations include activities occurring at or near the wellhead and before the point where
the oil is transferred from an individuatl field facility or a centrally located facility to a
carrier for transport to a refinery or a refiner. It also includes the primary, secondary and
tertiary production operations. Crude oil processing, such as water separation, de-
emulsifying, degassing, and storage at tank batteries associated with a specific well or
wells, are examples of primary field operations. In general, the exempt status of an
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exploration and production waste depends on how the material was used or generated as
waste, not necessarily whether the material is hazardous or toxic. Some major associated
wastes which are covered by the Resource Conservation and Recovery Act (RCRA) oil
and gas exemption are: :

. Tank bottoms and pit sludges

. Wastes from well workovers and stimulations

~*  Pipeline pigging wastes

. Gas dehydration wastes

. Truck/tank/cellar wastewaters

. Spill residues and contaminated soils

. Produced formation sand and hydrocarbon soils

In addition to the three major classes of exempt waste discussed above (muds/cuttings,
produced water, and associated materials), oil field operations create some non-exempt
wastes and a small volume of hazardous waste, typically from equipment and building
maintepance. Wastes not intrinsically associated with the production of oil and gas are
not exempt wastes and are regulated under Subtitle C of RCRA if they are hazardous.
Finally, paper and other non-hazardous solid wastes are recycled as much as possible.
When disposal is necessary, such wastes are incinerated or taken to the North Slope
Borough landfill. Exhibit 2-1 is a simplified schematic illustrating sources, waste types,
and disposal methods for the North Slope oil fields.

2.1.2 Overview of Current North Slope Injection Disposal Programs

Currently on the North Slope only one facility exists for injection of Class I non-
hazardous industrial wastes which were not brought to the surface during production
operations. The Pad-3 facility at Prudhoe Bay Field is operated by ARCO and includes
three active Class I injection wells. Nine million barrels of fluid have been injected

Class I non-exempt solids, which typically result from spills of non-exempt liquids, are
stored in lined pits at the pad-3 facility and in a pit at the Kuparuk River Field.
Periodically these solids are thermally remediated for reuse.

Produced water from oil reservoirs is recycled for enhanced oil recovery. Approximately
85 percent is remumned to them for EOR enhancement whilel5 percent goes to Class IT
disposal wells. Produced water disposal started on the North Slope in 1977 and has
involved one billion barrels and 25 disposal wells located at the 12 major separation
centers. There are currently 17 disposal wells in operation.
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Class II solids resulting from drilling and production operations are injected at the
Prudhoe Bay CC-2 Facility, or at four Class II disposal wells in the Kuparuk River field.
(Over 9 million barrels have been injected.) In addition, drill cuttings and mud are
pumped down well surface casing annuli in individual wells for disposal. This is
occuring primarily in the Kuparuk River field.

2.2 Source and Analysis of Injection Fluids at Northstar

2.2.1 Typical Northstar Injection Stream

Exhibit 2-2 depicts the recent types and volumes of wastes disposed of by injection at the
Prudhoe Bay facilities mentioned above. This profile was adjusted for differences
between field development and operating schemes using the more typical Milne Point
and Endicott production centers as models. The result is the following projected disposal
volumes, assuming a maximum produced water disposal sitwation develops.

Rig muds and other liquids 360,000 Bbls
Rig drill cuttings and other solids 80,000 Bbls
Flush waters for cuttings disposal 60,000 Bbls
Camp sewage and gray water (Class I) 600,000 Bbls
Wells, process facilities, etc. waste 400,000 Bbls
Industrial non-hazardous wastes (Class I) 40,000 Bbls
Produced water (oil reservoir brine) ~118,500,000 Bbls
Total disposal volume ~120,000,000 Bbls

It is estimated that all but about 10,000 barrels will arrive at the injection facility (tanks -
pumps) via pipeline from the camp, drilling rig, wells, or production complex. Most of
this material will have been previously hauled to the Northstar site and inventoried, or
alternately, it could have been generated on site but not piped to the disposal system
‘because of its small volume or intermittent generation. Exhibit 2-3 shows the waste
system piping network, external hookup points, and cumulative volumes moving through
each collection conduit over the life of the project.

The following wastes are the major components of the injection stream. A short
paragraph discusses the source and characteristics of each. They are divided into two
major categories: Wastes requiring little or no grinding prior to injection and injectable
wastes requiring grinding prior to injection.
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. 2.2.2 Description of Wastes Requiring Little or no Grinding

1.  Drilling Muds, Water-Based: Spent drilling muds have been used for cooling
and flushing of cuttings during the drilting of wells. The muds consist of water,
clay (usually bentonite), cuttings which include soil and rock fragments and
small amounts of dissolved chemicals which enhance certain properties of the
mud. The mud is typically dark gray in color, viscous and lacks a distinctive
odor. The mud may carry a significant amount of solids. Muds are denser than
water and may contain barium compounds. Spent drilling mud is used to
suspend solids during the grinding and injection disposal process.

2. Drilling Muds, Oil-Based: Oil based drilling muds are used for cooling and for
the flushing of cuttings during the well drilling process. Oil based mud is
typically a mixture of a hydrocarbon fluid (usually mineral oil or diesel), clay or
asphalt, some water, cuttings which will include soil and rock fragments and
dissolved chemicals which enhance certain properties of the mud. The mud is
dark gray in color, viscous and may carry a significant amount of solids. The
odor is characterized by the hydrocarbon fluid. Drilling muds are denser than
water and may contain significant amounts of barium compounds.

. 3.  Workover Fluids: Workover fluids are wastes from the maintenance of a
hydrocarbon production well. The fluid may contain small amounts of
chemicals, crude oil and solids; however, the fluid is predominantly water. The
workover fluids are about neutral in pH.

4.  Stimulation Fluid: Stimulation fluids are chemical compounds which have been
designed to enhance the productivity or the injectivity of a well. They are
injected into producing or injection zones. The fluid is normally acidic and may
contain various chemicals to enhance its properties. The fluid is usually non-
viscous, low in pH and has a pale color except for the soil contaminants which
will sometimes be present.

5. Clean-Up Fluids: Clean-up fluids, or washwaters, are predominantly water
which has been contaminated in the process of washdown of an area, engine,
etc. The fluid is normally turbid, has a moderate pH, contains some amount of
hydrocarbon material and has a density very close to water.

6. Crude Oil: Contamninated crude oil is generated during spills of crude oil or as a

. waste from a well workover. The contaminants in the crude oil are normally
. water and some amounts of soil. Crude oil is basically a blend of many types of
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13.

14.

15.

16.

17.

- 18.

non-hazardous. The solvents often have a density less than water, have a low
flash point and have distinctive hydrocarbon or chemical odors.

Spent Acid: Acids are used widely as cleaning fluids and in chemical reactions.
Spent acids result from an acid being excess to needs, off specification, or
contaminated with solids, water or some other chemical. Acids will be
characterized by low pH and sometimes will have a biting odor. The acids will
normally be fluid with moderate to low reactivity.

Caustic Fluid: Caustic fluids involve a wide range of materials which are
characterized by high pH and corrosivity. These materials are normally
generated by cleaning operations, as off-specification chemical compounds, or
as the result of chemical combinations which are characterized as caustic
because they are high in pH. These materials will be high in pH, fluid, and may
have a biting odor. Color will often be pale and density will normally be greater
than water.

Glycol: Glycol is an alcohol which is widely used in circulating fluid systems
to prevent freezing. It will be disposed of when contaminated with water,
hydrocarbons or solids. Glycol is pale in color, denser than water, moderate in
pH, fluid and has a characteristic hydrocarbon odor.

Methanol: Methanol is a light alcohol which is widely used as a freeze
prevention fluid. It is often used in combination with other materials, such as
glycol, and will often be a contaminant in wastes of other characteristics.
Because it is ignitable, it will often be the contaminant of concern in mixtures.
Methanol is a pale fluid which is less dense than water, has a somewhat low pH
and has a distinctive chemical odor.

Production Chemicals: This broad category includes chemicals used in the
production or transportation of crude oil to achieve certain desirable effects.
Examples are corrosion inhibitors, emulsion breakers and foam suppressants.
Other production chemicals include proprietary compounds used in drilling
fluids, muds and cleaning products.

Laboratory Waste: Laboratory waste will be similar to Production Chemicals in
that it will contain various chemicals, products and contaminants in varying
proportions. Normally laboratory waste will be spent and its potential for
incompatibility with other wastes has already been exhausted. Laboratory
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2.2.3 Description of Wastes Requiring Grinding Prior to Injection

25.

26.

27.

- 28.

Drill Cuttings: Drill cuttings are generated when the drill bit peretrates the rock
formation. Drill cuttings are circulated to the surface with the drilling mud and

are separated from the liquid mud with the use of a "shale shaker”. Cutting

be composed of sand, gravel, clay, shale, hydrocarbon bearing rock or other
naturally occurring formation solids and are denser than water. Residual mud
{water or oil base) can remain on the cuttings following the shale shaker. Weater
base mud is typically used to suspend cuttings during transport from the point ul'
generation to the grinding and injection facility if it is not located adjacent to the
drilling rig. Mud is also required to maintain suspension of solids during

processing through the grinding and injection circuit.

Frac Sand: Certain well stimulations utilize proppant or "frac sand" to fill the
producing formation fracture space created during a well stimulation. The
stimulation objective involves keeping the frac sand in the formation fracture to
increase well productivity. At the well head, "loose” frac sand can be
backflowed to the surface as part of the frac job or later as part of a well clean-
out. Frac sand can be transported from down hole to production facility
separation vessels, where it will accumulate until removed during a vessel
clean-out. In addition, small quantities of frac sand can be found in flow line
pigging material. Frac sand is an inert ceramic material, and as a waste it is
commonly accompanied with crude oil, fresh or sea water, formation solids,
small amounts of chemicals and spent acid. Carbo-Lite is a common proppant
used on the North Slope and is composed primarily of alurninum oxide and
silicon oxide. As with drill cuttings, transportation to and processing of frac
sand at the grinding and injection facility requires the use of mud to maintain
solids in suspension.

Vessel Sludge/Sand: Fine solids particles from the oil producing formation,
biomass, pipe scale, or frac sand can accumulate in test separators, tanks,
production facility vessels, and heat exchangers. These solids are periodically
removed and can be associated with crude oil, fresh or sea water, and production
chemicals or solvents. The solids are denser than water, have a distinctive
hydrocarbon odor, and usually assume the dark brown or black color of crude.
Mud can be used to transport vessel solids to the grinding and injection facility
and would be required to suspend solids during processing.

Contaminated Gravel: Contaminated gravel is the result of spills associated
with various oil field operations. The major source of gravel contamination is
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29,

30.

31.

32,

33,

caused by fuel and crude spills; however, spills of the other injectable wastes
can be the source of gravel contamination. The characteristics of the
contaminated gravel will be dependent on the source and concentration of
spilled material in the gravel. Gravel that is not readily treatable for reuse can
be disposed of by grinding and injection. Pre-crushing of the gravel may be
required before it enters the ball mill grinding process, and the addition of mud
would be required to suspend the solids through the grinding process.

Line Pigging Material: Crude oil pipelines and produced water or sea water
pipelines require pigging to remove materials which have built up on the pipe
walls. Normally the pigging waste is pushed through the pipelines back to the
production facilities and is deposited in facility vessels where it is later removed
as vessel sludge/sand. Occasionally pigging waste will be removed directly
from the pipelines at certain locations. The pigging waste composition can
include crude, produced or sea water, biomass, paraffin, formation solids, frac
sand, calcium scale, and iron sulfide. Pigging waste has a density greater than
water, can be a thick viscous sludge, and typically has a very sttong
hydrocarbon or rotten egg odor.

Naturally Occurring Radicactive Material (NORM): NORM is a weakly
radioactive natural material which sometimes forms as pipe scale or sludge in
production pipelines, tubing, and separation vessels. This material has been
approved for injection in Class II disposal wells in Alaska by the state agencies
and the EPA. The material is below activity levels of concern by the NRC. The
EPA UIC office has specifically referred to this material as "pipe scale” or
"vessel sediments” which are cited in UIC regulations as material which can be
injected in Class II wells. The material is typically found as barium suifate
scale with some radium 226 or 228 co-precipitating with barium to provide
radiation levels of 1 to 2 millirems per hour.

Incinerator Ash: This is the result of burning paper, wood products, rags, etc. in
an incinerator. The residue is typically gray in color. It can be disposed of by
slurry injection if it tests non-hazardous.

Waste Water Treatment Plant sludge: This is a semi-solid material that is the
residue from treating camp domestic waste water. It is grey in color and has a
rotten egg odor. It can be disposed of by slurry injection.

Diatomaceous Earth: This is a filter media used to clean up returned sea water,

brines, and produced water. When back washed or physically removed it is dark
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Experience at the Prudhoe CC-2 facility suggests that there is no environmental risk
from this disposal option. The Northstar risk assessment included in Section 6.6 also
determined that environmental risks were almost non-existent.

Thermal Remediation and Reuse of Non-exempt Solids

Hydrocarbon contaminated gravel has been routinely treated using thermal remediation
S}{stcms. For lightly contaminated gravel, thermal treatrment has successfully generated
gravel suitable for reuse in road and pad maintenance at a cost of $25-30 per barrel.
Hauling from Northstar to the commercial Deadhorse incinerator will increase this cost.
Heavily contaminated gravel may require multiple treatments or increased residence
time, both of which can substantially increase treatment costs. In some limited
circumstances, reuse of treated solids could require monitoring to ensure contamination
of surface water does not occur. This would result in additional cost for this option.

Experience to date suggests that there is limited environmental risk with this treatment
and reuse option. However, future changes to gravel reuse criteria or air permit limits on
a thermal treatrnent unit could limit the use of this option and/or impact the treatment
costs.

Disposal of Untreated Non-exempt Solids in Lined or Unlined Pits

This technique relies on the ability of permafrost to maintain buried waste in 2
continnally frozen state which immobilizes the waste. Disposal pit excavation and
closure costs for large scale (100,000+ cu. yds) burial and capping in unlined pits is
expected to be less than $10 per barrel (excluding waste excavation, loading, testing, and
transportation to the burial site). Use of lined waste pits for smaller scale (15,000 cu.
yds.) solid waste burial and capping is expected to cost less than $40 per barrel.

- Monitoring of buried waste to verify that it remains frozen is an additional cost under

- this option.

Past experience indicates that waste buried significantly below the active permafrost
layer ( the top 2-3 feet which thaws annually ) will remain confined and not present an
environmental risk. However, untreated wastes currently acceptable for burial in unlined
pits may present a risk if future regulatory changes resulted in reclassification of the
buried waste. This could potentizlly result in a requirement for additional monitoring or
for excavating and treating the waste, followed by reburial. This would substantially
increase ultimate disposal costs.
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Disposal of Treated Non-exempt Solids in Unlined Pits

This option is the same as above except that wastes are treated prior to placement in
unlined pits. It is unlikely that a treated waste would require use of lined pits in
permafrost. However, this would depend on characteristics of the waste and the
effectiveness of a given treatment technology ( incineration, fixation, soil washing, etc.).
Treatment costs could range from $25 to over $50 per barrel and would be in addition to
the cost of burial.

The treatment burial option would minimize the risks associated with potential future
changes in regulations.

2.3.2 Class I Industrial Liquids

Major sources of non-exempt liquids on the North Slope are contaminated spow melt,
auto shop sumps, other non-production related sumps, and unused well stimulation
fluids. Prudhoe area spills of non-exempt liquids on snow are cleaned up and stock piled
for periodic melting and subsequent Class I disposal at the Prudboe Pad-3 facility. Other
fluids and minor volumes of other non-exempt liquids ( film processor fluids, eic.) are
disposed of directly at Pad-3. Based on past experience, the projected total volume S
non-exempt liquids expected to be disposed at the Prudhoe Bay facility is over 100,000
barrels per year. The Northstar project could add an additional 40,000 barrels during i
20 year life. L
The following discussion summarizes the various options, associated costs and potential
risks for disposition of non-exempt Northstar liquids .

Disposal at a Northstar Class T Well

- Direct operating costs for disposal of Class I liquids are expected to be in the $1 to $3 per
barrel range. Based on many years of injection experience with numerous Class I
disposal wells and the Prudhoe Bay Pad-3 Class I wells, there is minimal environmental
risk anticipated with using Class I disposal at Northstar. The risk assessment included in
Section 6.6 did not identify any potential for concern about environmental damage.

Future potential changes in regulations could result in facility modifications or changes in
operating practices which could increase unit costs and/or restrict disposal activities.
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Continued Use of Existing Prudhoe Pad-3 Cl Disposal Wells

Pad-3 wells are currently used for disposal of all Class I liquid wastes as well as some
Class II fluids. Direct operating costs have historically ranged from $2-6 per barrel. Use
of this facility is feasible; however, storage and hauling costs would probably make
disposal of Northstar wastes increase to $8 per barrel or more. In addition, funding and
proration of abandonment costs for the Pad-3 wells based on usage could push this cost
even higher.

As previously noted, limited environmental risk is expected with continned use of the
Pad-3 Class [ wells. However, long distance hauling would introduce some spill risk.
Future potential changes in regulations could restrict operations and increase unit disposal
costs.

Recycling of Non-exempt Fluids Through Production Fagilities

Since a large portion of Class I wastes consist of water containing low levels of
hydrocarbons and other contaminants, it may be physically possible to treat a portion of
the Class I liquid waste stream to recover hydrocarbons and create water suitable for use
in a waterflood operation to augment enhance subsurface recovery of oil. The cost of this
operation is expected to be significantly greater than disposal via injection and would
require construction of additional facilities to store, treat, separate, filter and recover
Class I liquid. Given the small volumes of potentially recoverable hydrocarbons and the
high umnit cost of operating a small-scale water treatment operation, this is not considered
an economically viable option. Capital investments over the life of the project are
estimated to be over $50 per barrel. Direct operating costs would also be incurred. In
addition, unless the treatment standards are very high, there is a risk of incurring a
negative production impact.

-Certain Class I wastes may be suitable for treatment using existing facilities; however,
the additional cost of special handling of these small volumes would not likely justify this
option. Not all Class I liquid wastes would be suitable for treatment and recycling.
Therefore, separate Class I facilities would still need to be maintained for disposal of
these wastes. It is likely that the unit cost of Class I disposal would increase due to the
total volume reduction created by shifting a portion to a different facility for recycling.

Minirnal environmental risk would be expected with this option.
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Treatment of Non-exemnpt Liquids for Surface Discharge

Since a large portion of Class I wastes consist of water containing low levels of
hydrocarbons and other contarninants, it may be physically possible to treat a portion of
the stream.to allow surface discharge of the water. The water quality standards for
surface discharge would be more stringent than those required for reuse. The cost of
building and operating new treatment facilities and the required monitoring would be
greater than for recycling and significantly greater than Class I injection. Therefore, this
is not considered a viable option.

According to EPA pollution prevention guidelines, surface discharge is less
environmentally sound than underground injection. In addition, this option does not meet
the BPX goal of zero surface discharge.

2.3.3 Class I Camp Domestic Waste Waters

There are no plans to treat the domestic waste water stream and concentrate solids into a
sludge effluent at the present time. However, should this occur, the sludge would have
to be collected, stored, and incinerated onsite or hauled to the Prudhoe Bay area for
commercial incineration. Commercial incineration would cost $13 per barrel plus
hauling. There is small environmental risk to incineration; however, transportation and
additional handling would introduce the possibility for spills.

The liquids from a treatment plant could either go to a Class I disposal well, the EOR
waterflood system, or be discharged to the Beaufort Sea through a NPDES permit. Since
it is BPX policy to eliminate surface discharges whenever possible, permanent use of a
NPDES permit is not viewed as a desirable option.

-Di al at a Northstar Ciass 1 well

" Since the dissolved solids content of domestic waste water is low and there is no

requirement to treat the raw stream, the camp effluent can be directly injected as
received at the injection facility, Direct operating costs are expected to be less than $3
per barrel. There is minimal environmental risk associated with deep well disposal.

Recycle Through the EOR Waterflood System

Camp waste waters could be filtered, deoxygenated, treated, and made suitable for
inclusion in an EOR waterflood system if one existed. This is estimated to cost less than
$3 per barrel; however, there are no present plans 10 inject water into the oil reservoir
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3.0 Geologic Setting and Operating Characteristics

3.1 Geology

3.1.1 Deposition/Lithology/Stratigraphy

The confining and injection zones at the Northstar development project are composed of
sedimentary strata of Cretaceous and Tertiary age. These strata are assigned to the
Colville Mud/Seabee, Schrader Bluff/West Sak, Prince Creek/Ugnu and Sagavanirktok
formations (in ascending order) based on lithologic sequence correlations to strata at the
Milne Point and Prudhoe Bay Fields to the south and west. The Colville, Schrader Bluff,
and Prince Creek strata comprise the final regressive marine sequence in the Middle
Brookian section of Late Cretaceous to Early Tertiary time. The overlying Sagavanirktok
strata comprise at least two cycles of marine transgression-regression in the Upper
Brookian section of Tertiary time (Upper Eocene to Miocene). The general stratigraphic
scheme and local log character are illustrated in Exhibit 3-1,

The Middle Brookian sequence shows an upward shallowing cycle starting with deep
water marine shales (Colville Mud/Seabee Formation) followed by shelf shales, siltstones
and very fine to fine, with occasionally coarse grained sandstone (Schrader Bluff/West
Sak Forination) capped by fluvial and deltaic, fine to coarse grained, sandstone (Prince
Creek/Ugnu Formation).

The Upper Brookian sequences (Sagavanirktok Formation) begin with a major shale unit
which is the result of a depositional transgression that created a subsiding muddy sheif.
This shale is overlain by a series of six coarsening up sequences of shales, silt and fine to
very coarse sands (Exhibit 3-1). These coarsening upward sequences were deposited in a
. deltaic to shoreline environment. Another transgression resulted in shelf mud deposition
. creating a thick shale unit which is overlain by 3000 feet of largely coarse sand and

* gravel that resulted from the final regressive phase of the Sagavanirktok Formation.
Some interpreters refer to the gravels in the shallowest part of the section as the Gubik
Formation. The transition into permafrost is wholly contained within the upper coarse
interval in the Northstar area. A detailed discussion of the geology, a type log, a regional
cross section, and horizon maps are contained in Appendix C.

A series of geological markers have been defined from wireline log data and cutting
samples. The continuity of the stratigraphic units is shown in the log cross section
(Appendix C), the generalized cross section (Exhibit 3-2), and in the seismic cross section
(Exhibit 3-3).
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The general structure of the stratigraphic sequence is dominated by dips of 1 to 2 degrees
toward the northeast and east. This is shown on the structure map of Exhibit 34 with the
approximate locations of disposal wells WD-1 and WD-2. An expanded discussion and
maps of marker horizons are contained in Appendix C. There are no significant faults
apparent within this stratigraphic sequence in the Northstar development area, as
indicated by the seismic cross section.

The relationship of the proposed waste injection, arresting and confining zones to the
stratigraphy is shown on Exhibits 3-1 and 3-2. None of these formations outcrop in the
local area. The upper confining zone is projected to intercept a 2000-foot-thick
permafrost zone 10 to 15 miles southwest. The permafrost (generally 2000 feet in the
onshore areas) is considered a barrier to recharge. The permafrost becomes shallower and
less consistent offshore in the direction of Northstar. There is still significant permafrost
present at Northstar, and the base of the permafrost is projected to be

1400-1600 feet in depth. The base-permafrost structural trend is discussed further in
Appendix C.

3.1.2 Injection and Confining Zones

The proposed injection, arresting, and confining zones at Northstar are within the same
formations as those successfully utilized for waste disposal and confinement at the
Prudhoe Bay and Duck Island Units. In all three field areas the lower confining zone is
the Seabee shale (equivalent to the Colville mudstone and the Canning Formation). The
injection zones in all three areas contain the Ugnu (Prince Creek) sands and the basal
sands of the Sagavanirktok. The only difference is that at Northstar, a major shale barrier
between the upper and lower injection zones is somewhat better developed than at
Prudhoe Bay. This shale improves the confinement between the upper and lower

_ injection zones. The upper confining and arresting zones are also positioned in the same
. stratigraphic interval as seen at Prudhoe Bay, in the mud dominated unit of the

- Sagavanirktok formation that lies above the basal Sagavanirktok sands and below the
massive surficial gravels and sands which extend upward mto the permafrost.

3.1.3 Reservoir Properties

There are no hydrocarbon accumulations within the waste disposal intervals in the
Northstar Unit. Extremely faint residual oil shows are present in some of the up-dip
wells in the Prince Creek/Ugnu and Schrader Bluff/West Sak Formations. This is to be
expected as these beds probably acted as minor migratory routes long ago for
hydrocarbons that are now accumulated southwest and far up dip in the Schrader




Bluff'West Sak and Ugnu Formations above the Milne Point and Kuparuk Fields. Mud
logs from the area show some methane gas below 3600 feet in the Sagavanirktok
Formation. This gas is in a water wet zone, is probably locally derived by biogenic
activity, and is not associated with any o1l accumulation. The methane is not significant,
it appears to be dissolved in water, and bears no possible economic value. Although the
possibility exists for gas hydrates to be trapped at the permafrost base, there is no
indication of this occurrence at Northstar.

Average rock and reservoir properties for the two injection intervals are summarized in
Exhibit 3-5. They have been estimated from wireline log interpretations. To surnmarize,
the Sagavanirktok sands have excellent porosity and permeability while the deeper Prince
Creek/Ugnu sands have good to very good characteristics. The sands in the lower Prince
Creek/Ugnu and Schrader Biuff/'West Sak intervals are somewhat poorer because they are
generally the finest grained sands and are burted the deepest; however, their properties
are still acceptable for waste disposal purposes.

3.2 Operating Characteristics
3.2.1 Injection Volumes and Injection Zone Usage

Exhibit 3-6 lists the volumes of liquids and solids to be injected. Initially, while both the
drilling rig and plant are operating, the average monthly injection is expected to be
28,000 barrels. A maximum disposal situation could require injecting up to 60,000
barrels in any given month during the early production phase. Following the initial
drilling program of 23 months, the rig will operate infrequently; however, formation
water within the oil reservoir is expected to start encroaching and the produced water rate
will begin increasing. From a low value it is anticipated to reach 16,000 BPD by the end
of year four. If it holds at this average level, approximately 118,500,000 barrels will be

. produced and must be disposed of during a 20 year project life.

' Major plant upsets, scheduled yearly shut downs, well treatments and workovers generate
large volumes in short periods. These events can sometimes push the disposal rate from
16,000 to 30,000 barrels per day, or 900,000 barrels per month if these activities were
occurring for an extended period. Accordingly, this permit request is for the following
condition:

. Maximum Monthly Volume ..........cc.ccocvvevennes 900,000 Barrels

. Maximum Total Disposal Volume ............ 120,000,000 Barrels
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. To address concerns that the upper confining zone not be penetrated, BPX proposes to
permit for injection the interval bounded by the Seabee shale and the SV2 marker as
shown in the original application, with the following stipulations:

¢ Drill cuttings generated during the initial drilling phase, which is currently
estimated to involve 22 development wells and one disposal well, will be injected
only into the lower injection zone (below the TMBK marker). This period is
estimated to last 20-24 months. With a cuttings/solids disposal volume of 45,000-
50,000 barrels (approximately 10,000 cubic yards) coupled with an estimated
500,000 barrels of liquids, the injection slurry will average a solids content of 9-10
percent. Injection will be initiated in the deeper part of the lower injection zone
(approximately 6500 feet subsea) with perforations only added uphole as needed.
Recent experience from the DS4-19 solids waste disposal well suggests that it is
unlikely that perforations will need to be repeatedly added uphole. In a situation
with perforations just below TMBK, there would still be numerous shale bodies and
1500 feet between the injection point and the base of the confining zone.

¢ Waste injection will remain below the TMBK marker as long as the lower injection
zone is useful from a reservoir and well completion standpoint. It is expected that
. with routine flushing, wellbore stimulation exercises, and cleanouts as required, that
disposal will be maintained at this level through the life of the project.

e Should the lower zone become plugged or otherwise useless, the upper zone would
be perforated, preferentially in the basal sand package. This zone would only be
used for waste streams with a low solids content (produced water, camp sewage,
well stimulation acids-fluids, produced sand from a wellbore clean out, etc.) and
well cuttings from an occasional new well. The zone would not be used for routine
disposal of drill cuttings should an extended drilling program be reinitiated.
Injection between years 3-18 is estimated to have a maximum solids content
considerably below 0.5 percent. Any fracturing that occurred would be on a
completely different scale from what will be occurring in the lower zone as
described above. With approximately 1100 feet between the proposed perforations
and the base of the upper confining zone, BPX feels confident that the confining
zone will not be penetrated.
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3.22 Injection Pressures

Field experience from three Prudhoe Bay solids disposal projects provides the basis to
estimate pressure trends that will occur as the disposal process proceeds. The tabulation
in Exhibit 3-6 shows the range of injection pressures that are estimated to occur through
the life of a single well. This includes the time from when it is initially completed in the
deeper sands, through abandonment of that interval if it becomes plugged with solids, and
further through the well life as a successively shallower interval is used for storage. The
intent is to use any given interval as long as solids can be transported into and through the
formation. However, progressive plugging is expected to occur, ultimately further
stimulations will be ineffective, and a lockup situation wiil evolve. That interval will
then be abandoned. The range of injection pressures are relatively high, well above the
fracture gradient for the receiving sands (0.65 psi/foot of depth). By necessity, the
pi-essures must be at these levels since the receiving reservoirs must be fractured for the
solids placement process to work.

It should also be emphasized that the expected pressures, as shown, reflect operation of a
well when no major plugging of the wellbore or region adjacent to it has occurred.
Periodically, the solids being transported and the filter cake additives in the mud will
combine to begin a gradual plugging of the then-existing fracture faces and matrix
porosity. When this occurs, if injection operations cease and the wellbore is not flushed
adequately with clear fluid, the pore throats and flow channels will become plugged. To
re-initiate communication with the reservoir, surface pressure may sometimes have to be
temporarily surged above those pressures listed in Exhibit 3-6. This temporary surge,
which could reach 4800 psi, acts the same as a stimulation procedure and flow can once
again be established. This type of operation is typically done with clean brine. Except
for these infrequent and brief stimulation exercises, it is expected that injection pressures
would generally be at or below the indicated levels, which are viewed as maximum levels
- that would occur as lockup of a completion interval progressed. Accordingly, this permit
- request is for the following condition:

*  Maximum operating Pressure .........oeeseeersssssnees 3000 psi.

Waiver Request: BPX requests that the EPA waive the performance standard of 40 CFR
146.13 (a) which prohibits fracturing the injection zone. We request that the EPA permit
the wells to operate at a maximum injection pressure of 3000 psi. This waiver is
requested based on the facts detailed in Section 4.4, which demonstrates that the
Northstar area aquifers below the permafrost meet the criteria by which an aquifer can be
exempted by the EPA. Injection operations will conform to 40 CFR 146.13 (a), which
prohibits fracturing the confining zone, as discussed in Sections 3.2.1 and 6.6. This
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request is consistent with 4¢ CFR 144.16 which allows the Director to waive
requirements when injection does not occur into, through, or above a USDW.

32.3 Reservoir Fracturing/Solids Storage

The sandstone intervals that will be subjected to fluid and solids injection will initially
fracture at a gradient of 0.65 psi/foot of depth. With injection pressures that may reach

1.0 psi/foot, fractures will occur. Maintenance of an open system will require an internal -
* pressure greater than the fracture gradient and thus the pore pressure of adjacent reservoir

rock.

In the deeper sands, solids storage is expected to occur predominantly between the faces
of a conventional planar fracture, When that fracture becomes filled and/or plugged, a
second major fracture should occur with a somewhat different directional orientation.
These fractures should all propagate in the vertical plane. Progressively, that completion
interval may ultimately reach a lockup point and become useless.

In the intermediate sands, it is conceivable that a dendritic system would develop in
which multi-conjugate fractures develop as appendages of a main single fracture.
Alternately, secondary systems might also originate near the wellbore.

Should the upper disposal interval be required, it would be perforated in its basal few feet
as discussed in Section 3.2.1, and would only be used for waste streams with a low solids
content. Fracturing would be significantly different from fracturing which occurs from a
slurry with 9-10 percent solids. Because this sand is more loosely consolidated, if some
solids disposal was required, a dendritic variation may develop which would also involve
rock solidification and movement along the fracture faces. This would further enhance
solids storage and [imit fracture growth.

) The mechanisms of solids transport and placement will vary with depth because of the
different rock properties controlling mechanical behavior in the different injection

intervals. Exactly how storage will occur at the deeper depth, with attendant pressures
and injection rate requirements, is something that can be verified only after the process is
initiated and some history obtained. While it is hard to predict definitively what a
fracture system will look like, the storage domain can be bounded based on years of
slurry injection and extensive tiltmeter field tests, coupled with other field and laboratory

experiments.

Comparing the Northstar disposal operation with other projects indicates vertical fracture
growth might be in the 250 foot range. A maximum case might be 500 feet. The
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relationship of the Northstar project with others can be seen on the following table and in
Exhibit 6-6.

Average Total Maximum
» Injection Solids Fracture Fracture
Project Rate Volume Length Height
(BPD) {Cu Yds) (Feet) (Feet)
Prudhoe DS4-19 20 400,000 2000 1600
Jasper County 10-15 1500 1200 confined
(Texas) by shales
Prudhoe CC-2 2.5 130,000 800 300
Northstar 1 10,000 — ——

With the confining zone 1400 feet above the lower injection zone, the estimated fracture
height generates a safety factor between 2-5. Fracturing of the confining zone should not
occur. Further discussion on fracturing and waste confinement is included in Section 6.6.

3.2.4 Well Stimulation

The objective of any injection well stimulation program is to achieve and maintain the
required injection rate at minimum pressure. These sands are very permeable and under
normal conditions do not need the typical chemical stimulation treatments conducted in
other formations. Nevertheless, they have been known to become damaged and flow
restricted due to suspended solids and occasional emulsions in the injectant, and other
factors. It is conceivable but not probable that a xylene or acid treatment would be

- employed to restore injectivity. In such an instance the chemicals would be displaced

* into the formation and not back-flowed or recircilated to the surface.

With formation fracturing occurring when a drilling mud or solids laden slurry is being
continually injected, we assume solids will be transported through the wellbore and
adjacent reservoir area successfully. However we know this will not always occur. On
occasion the gradual bridging and plugging of settled solids in the near-wellbore region
causes the injection pressure to increase. At these times, if a plant shutdown occurs and
the wellbore can not be flushed adequately with brine, the solids can effectively settle out
and restrict flow. Two options exist. A wellbore cleanout can restore injectivity or a high
pressure surge of short duration can re-establish communication with the reservoir.

These surges, which could reach 4800 psi, are typically done with clean fluids which
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flush the solids away re-establishing comrnunication. Surging will be tried prior to
initiating a mechanical cleanout.

¢ Maximum Pressure During Stimulation............... 5000 psi
Stimulation might also involve reperforating an already open disposal interval if it is
concluded that increased injection pressure is the result of too low a perforation density or
other perforation restrictions.

3.2.5 Tubing-Annulus Cerrosion

While some of the injected fluids will be corrosive relative to bare steel, serious
degradation should not occur since most fluids are virtually non-reactive. Prior to
injection, acids, caustics, and chemicals have been used, processed, handled, and are
spent and virtually dead. These same wastes have been injected at the Prudhoe Bay Pad-
3 Class I disposal facility for over 18 years and no corrosive tubing failure has occurred
on any of those three wells. The critical subsurface tubulars are protected by
tubing/packer/seal isolation and a non-reactive fluid placed in the tubing/casing annulus.
The annulus fluid placed in these wells will consist of 8.6 #/gallon inhibited sea water
with a diesel cap across the permafrost.

Corrosion control is a subjective term since corrosion can rarely be eliminated, even at
great cost. The function of well tubing and packers is to protect the casing strings from
internal corrosion, stress, and abrasion. When the tubing deteriorates it is replaced.
Should corrosive action weaken any internal down hole component or the surface piping,
that part will be replaced.

3.2.6 Compatibility of Fluids and Formation Lithology

~ A fluid sensitivity and mineralogy analysis was performed on Tertiary core samples from
Prudhoe well GC-2B. The laboratory study was done in 1977 by Dowell Schlumberger,
Inc. Results are summarized below.

» Rock Mineralogy:

Analysis from X-ray diffraction showed the sand to contain predominantly silica in the
form of quartz (chemically a very stable mineral), with low percentages (1-15%) of
feldspar, halite, pyrite, and muscovite. The clay minerals illite, chlorite, kaolinite, and
montmorillinite also occurred in low percentages. However, clay content based on mud



acid solubility tests sbowed significantly higher percentages in the 30 percent range. No
calcium carbonate is present to react with acidic fluids.

* Fluid Sensitivity:

Lab testing determined that fluid movement through the formation will cause some fine
particle migration, and thus a permeability reduction. Tests on the sand also showed a
sensitivity to fresh water caused primarily by unstable clay minerals, reducing the
permeability. However, tests using brine solutions showed no formation sensitivity, and
an enhancement of permeability was seen following treatment with stimulation fluids
such as mud acid. '

The injection fluids will consist primarily of produced water, brines, fresh waters,
hydrocarbon-based oily wastes, and drilling wastes in the range of pH 6 t0 9. From the
Dowell study, we can conclude that the brine wastes will be non-reactive with the
injection zone, except for causing fines migration. Since oil based muds are commonly
used when drilling in unstable shale environments, we can conclude that the clay minerals
present will be non-reactive with the oil wastes. Further evidence can be derived from
the Prudhoe CC-2A and Pad-3 disposal wells, which have been injecting these types of
wastes for years and have experienced no downhole compatibility problems, either with
formation waters or rock matrix.

The confining shales and siltstones may contain significant amounts of smectite clay
which, depending upon the water salinity, could swell upon contact with injected waters.
This reaction would only serve to enhance the confining characteristics of the zone,
without affecting the structural integrity of the formation.

Waiver Request: A waiver is requested from the requirements of 40 CFR 146.12 (e) and
- 146.14 () that requires (1) sampling and physical/chemical characterization of formation
- fluids, and requests proof that the injectant is compatible with formation waters and; (2)

~ sampling and physical/chemical characterization of the injection matrix. In support of
this request, it is pointed out that over 8 million barrels of exempt waste and solids have
been injected at the Class II Prudhoe CC-2 facility, 9 million barrels of waste at the Class
I Pad-3 wells, and 6 million barrels of exempt waste at the Endicott field in these same
sands. (Injection plots are included in Section 6.0 ). In addition,] billion barrels of
produced water have been injected into the Tertiary sands in the Class II disposal wells at
the other major oil production centers on the North Slope. Thus, the blending of these
wastes with formation waters has been occurring successfully for many years. Additional
justification for the request to waive matrix testing is included in Section 6.1.




























4.2 Potable Water Costs

The oil field camps produce water at an average cost of about 2 cents/gallon using surface
water sources. These systems usually require filtration, flocculation and chemical
treatment prior to storage. The small amount of systemn backwash is disposed of by
flushing back to the surface. Economically, this compares with Conoco's Miine Point
Unit experience in 1985 to use saline subsurface water as a source for feeding and
operating a reverse osmosis (RO) process. Their system cost $10 MM and was so
expensive, labor intensive, and troublesome to keep going that it was abandoned. They
chose to purchase potable water at 3 cents/gallon until a surface system was installed.
Additionally, ARCO reported to the EPA via letter in July 1984 that subsurface waters in
their Kuparuk River Unit were not economically viable drinking water sources because a
single source well and accessories would cost $2 MM miore than using surface waters.
Also, the sodium content was four times greater than acceptable limits and cleanup of the
gassy-hydrocarbon saline waters would have been more expensive than using surface
waters.

Exhibit 4-3 details comparative costs for installing and operating surface and subsurface
systems. A 20,000 galion per day plant using surface water could be installed for about
$700,000, and might operate for 1.5-2.0 cents/gallon. A system using subsurface waters
would cost about $3.4 million and lifting-disposal costs for operating the wells alone
would run 1.5-2.0 cents/gallon of potable water. The additional RO vessel(s) and process
equipment would thus make this type system more expensive.

4.3 Agquifer Status of North Slope Qil Fields

The major North Slope fields have all received determinations from the Alaska Oil and
Gas Conservation Commission (AOGCC) with EPA concurrence, that the underlying

- aquifers are not USDWs or that the aquifers are exempted for Class II operations. In the

- case of the eastern half of the Prudhoe Bay Unit, the EPA has determined no USDWs are
~ present for Class I operations as well. The aquifer status for each of the major North
Slope fields is summarized in Exhibit 4-4.

4.4 Aquifer Exemption

The Northstar area aquifers could potentially meet the requirements to receive a no
USDW ruling from the EPA. However, due to the preceived uncertainy in log calculated
salinities and that no water sample exists, an interpretation could be made that a USDW
is present. BPX is therefore requesting an aquifer exemption for the Northstar aquifers.



The aquifers below the permafrost meet all three criteria by which an aquifer can be
exempted by the EPA.

» Per 40 CFR 146.4 (a): No USDW currently serves as a source for potable purposes
because of the abundance of surface water within the area. The source of fresh water
for the Northstar facilities will be the Beaufort Sea.

~ « Per40 CFR 146.4 (®)(2): The USDWs in the Northstar area cannot now and will not
in the future serve as a source of drinking water because they are situated at a depth or
location which makes recovery of water for drinking purposes economically or
technologically impractical. Surface water and seawater can be treated for
approximately 2.0 cents/gallon. The cost to install and operate a subsurface system
~would be several times greater than the cost to filter and purify surface or sea waters.

» Per 40 CFR 146.4 (c): The total dissolved solids content of the ground water is more
than 3,000 milligrams per liter and is not reasonably expected to supply a public water
system.

Accordingly, per 40 CFR 146.4 and 144.7, BPX requests a Class I aquifer exemption for
all intervals below the base of the permafrost, estimated at a depth of 1500 feet subsea in
this area, and the Seabee shale marker, estimated at a depth of 6880 feet. By letter dated
May 12, 1997, EPA Region 10 stated that they were prepared to process an aquifer
exemption as part of the Class I well permitting process. (That letter is included in
Appendix J.) The ruling is requested for all the surface area currently lying within the
Unit boundary, as shown on Exhibit 4-5.

The Unit encompasses five State of Alaska leases and three Federal leases. Legally the

boundary is described by UTM coordinates (NAD 1927) at 23 points. These coordinates
- are included on Exhibit 4-5.
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Village

Barrow

Wainwright

Pt. Hope
Nuigsut

Atqasuk
Pt Lay

Anaktuvuk Pass

Exhibit 4-1

Potable Water Sources and Demographics
Native Vill f the North S1
(October 1994)
Distance PWS * Potable
from LD. Water
Population Prudhoe Bay Number Source
(Miles)
3404 200 620078 Isatkook Lagoon
570 270 620086 Freshwater Lake
280 130 620248 Freshwater Lake
711 160 620426 Freshwater Lake
550 60 620264 Freshwater Lake
220 210 620054 Surface Lake
150 340 N/A Surface Lake
325 180 650057 70 Foot Well

* Public Water Supply Identification Number



Oil Field
Camps

BPX
Prudhoe Bay
Base Operation Center

ARCO
Prudhoe Bay
Base Opcration Center

ARCO
Kuparuk River
Base Operation Center

Milne Point
Central Facility

Endicott
. Base Operation Center

- Kuparuk
Industrial Center

Pump Station 1

Deadhorse
Service Area

Exhibit 4-2

Potable Water Systems
North Slope Oi} Ficld Area
{October 1994)
Potable
Approximate  Water
Population Source
800 * Lake
1100 * River
350 * Lake
150 * Lake
120 Seawater
130 River
50 Purchased
320 River

System
Size
(gal/day)

102,000

176,000

76,000

30,000

20,000

24,000

N/A

50,000

* Poiable water also hauled to emporary drilling ig camps.

Operating &
Maintenance
Cost (¢/gal)

1.0

21

1.5

1.5

N/A

1.5-2.0



. Exhibit 4.3
Investient Costs for Potable Water Systeins
North Slope Oil Field Area
N (December 1994)

Surface Water Source
Cost for a 20,000 gal/day filtration-purification system fed by surface water of average
chemical composition.
»  Process Equipment $350,000
~+ 20 x 20 Building $210,000

»  Source Pumps & Pipeline Depend
on Surface Situation.

Assume 800 feet of Line. 130
Installed Cost $690,000
. 11| W.

»  Source Well 2600 feet deep $1.18 MM
with Freeze Protection, Controls, etc.

»  Disposal Well for Injecting Desalination $1.30 MM
Vessel Waste Water

s  Gravel Pads for wells (Permitting & Installation) $.06 MM

» Rig Mob/Demobilization (Cost Not Included) ——

»  Source-Water Gas Separation, Waste Water $.16 MM
Tankage, Injection Pumps, Piping

» 20 x 30 Building $.31 MM

»  Process Equipment Including Reverse
Osmosis Unit. Probably a low side cost
because additional pre-reatment for cations

and ozonation most likely required. | $.38 MM
Installed Cost $3.39 MM
Well tin intenan t

Assume rig workover on source well every 5 years and on disposal well
. every 8 -10 years: Cost ranges from 1.5 - 2.0 ¢/gallon of potable water.




Exhibit 4-4

North Slope Oil Fields
Aquifer Status

Prudhoe Bay Unit (ARCO Eastern Operating Area - Approx. 121,000 Acres)

" No USDW for Class I injection per Alaska Oil and Gas Conservation
Commission. Conservation Order AIO #4, finding number 5.

No USDW for Class [ injection per EPA Region 10.
Waste Disposal Permits Number AK-1 1003-1, 1004-I, 1005-1.

Prudhoe Bay Unit (BPX Western Operating Area - Approx. 121,000 Acres)

All aguifers exempted for Class II injection per Alaska Oil and Gas
Conservation Commission. Aquifer Exemption Order AEO #1.

Kuparuk River Unit (214,000 Acres)

All aquifers exempted for Class II injection per 40 CFR 147.102 (b)(3) and
Alaska Conservation Order AlO #2, finding number 4.

Milne Point Unit (71,000 Acres)

All aquifers exempted for Class II injection per Alaska Oil and Gas
Conservation Commission. Aquifer Exemption Order AEO #2

- Duck Island Unit (18,000 Acres)

No USDW's for Class Il injection per Alaska Oil and Gas Conservation
Commission. Conservation Order AlO #1, finding number 4.

Badami Unit (37,402 Acres)

No USDW for Class I injection per EPA Region 10
Waste Disposal Permit pending



















6.0 Performance Standards and Compliance

6.1 Formation Testing

»

Formation testing will primarily involve pressure fall-off tests (PFO). An initial PFO will
be obtained after injecting water for a few days. Subsequent PFOs will be performed as
needed after solids injection begins. Alternately a static reservoir pressure will be
obtained upon initial compietion. Open hole and cased hole logs will be run from
surface to total depth, as detailed in Appendix F. No physical formation testing is
planned.

The regulations require defining physical, chemical, and radiological characteristics of
the receiving formation. Toward this end, core analyses from wells in the Prudhoe area
have provided the rock descriptions included in Section 3.0 and Appendix C. Itis
therefore proposed not to obtain any additional core samples.

The regulations also ask for physical and chemical characteristics of the formation fluids.
This data is readily available from the nearby Prudhoe oil field where the Ugnu formation
was sampled repeatedly during a 40 day test. Water chemistry was studied extensively.
Other data is also available from the more distant Milne Point Unit and Kuparuk River
Unit. In addition, over a billion barrels of exempt wastes have been successfully injected
and blended into these Cretaceous-Tertiary sands a few miles from Northstar. No other
sampling of reservoir fluids is planned since good sampling is very costly and no
additional data is justified.

No pump-in or formation breakdown tests are proposed since many Prudhoe area Class 11
disposal wells at this depth provide injectivity data for relatively clean fluids. Pressure

- monitoring of those sands enables us to map the fluid movement and confinement of

+ large volumes of produced brine. The other Prudhoe Class II solids disposal wells, CC-
' 2A and DS4-19, and the Class I Pad-3 wells are monitored and periodically tested to
provide baseline injectivity data for solids-laden slurry. Millions of barrels have been
injected in these five high-solids content disposal wells over many years. In addition,
laboratory core studies, and the DS4-19 and CC-2A performance, are currently being
used to predict rock behavior during solids disposal. This analytical work provides a
basis for understanding and predicting injection zone performance, and provides more
assurance of long term behavior than would be obtained from short term tests on a new
borehole. Accordingly, it is requested that the historical data and the on-going testing,
monitoring, and analytical studies be used to satisfy the formation testing requirements
specified in 40 CFR 146.12 (e), and 40 CFR 146.14 (a).
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The application includes two wells and the injection zone includes two distinct disposal
intervals. As shown in Exhibit 5-1, any one well can safely store the maximum volume
from a fluid flow, pressure buildup standpoint. It is therefore requested that no
restrictions be placed on when each well is drilled or which interval it is completed in.
Should it be advantageous to change construction and/or completion methods, BPX will
apply for a minor permit modification in accordance with CFR 144.41 (f).

6.4 Mechanica) Inteprity

~ An injection well has mechanical 'mtegrity if there is no significant leak in the tubular
goods and if there is no fluid movement through vertical channels adjacent to the
wellbore that transmit fluids outside the injection zone.

The first component of mechanical integrity may be demonstrated by a pressure test. The
casing-tubing annulus will be pressure tested to 3500 psi when constructed and to 2000
psi when injection commences. Assuming the well has been drilled, the results will be
reported to the EPA within 45 days after the Class I permit is received. Additional
pressure tests are performed after well workovers which affect the casing-tubing annulus
and when necessary for diagnostic purposes. In addition, pressure monitoring of the
annulus fluid permits an ongoing analysis of changing conditions. A small tubing-seal
assembly or casing leak to the formation would be detected relatively soon via this route.
In the situation of a significant loss of tubing-seal assembly integrity, the wellhead '
pressure would immediately be noted on the annulus by means of alarms installed on the
wellhead. These alarms will enunciate in the control room area, and can be installed to
shut down the injection process in the event of undue annulus overpressuring. Pressure
testing will initially be conducted yearly to verify internal integrity of the system. The
EPA will be notified in advance of running these routine mechanical integrity tests (MIT)
- so that a representative can be present. The Alaska Oil and Gas Conservation

- Commission has also volunteered to assist the EPA in witnessing any MIT.

The second component of testing involves running either a temperature, oxygen
activation, or tracer log to demonstrate the lack of fluid movement through the vertical
column adjacent to the wellbore that extends through the injection zone. The log will be
run according to good operating practices and interpreted by a knowledgeable log analyst.
One of the acceptable diagnostic logs will be run on each well every year initially, and
the results reported to EPA within 45 days. The initial log will be run within 45 days
after receiving the permit.
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6.5 Annulus Pressure Monitoring

The tubing-casing annulus volume will vary, and the annulus fluid itself will expand and
contract due to temperature changes. Therefore, pressure monitoring for leaks, either
internally from the tubing-wellhead seal system or externally in the long casing string
annulus, must take these fluctuations into account.

With an 8.6 Ib/gal. fluid in the annulus, the internal hydrostatic pressure balances the
original formation gradient. If a lighter fluid was present, an external casing leak would
be reflected by a uniform rise in annulus pressure caused by the natural subsurface

- hydrostatic gradient. A heavier anmilus fluid would bleed off to the formation and this
would be reflected in a uniform loss of annulus pressure and in the glycol volume
circulated for thermal protection. An internal leak from the tubing/packer side would be
seen as the annulus pressure tracking the rise and fall of the injection pressure. Any of
the above events would initiate an annulus pressure test and other diagnostics to pinpoint
the location of the problem.

At the present time it is hard to specify exactly what high-low annulus pressure limits
should be established to trigger a shutdown. Very probably, workable limits can be set in
the range of 300-500 psi. The exact points will need to be established once a repeatable
‘pattern of fluctuation has been established. This can be determined after several months
of performance that would include both the summer and winter ambient temperature
swings which affect this operation.

6.6 Confining Zone Integrity and Subsurface Waste Confinement

The following discussion addresses the environmental and safety risk associated with
deep well injection of Northstar drilling, production, and doinestic wastes. It focuses on
- the possibility of failure to keep injected waste confined to the subsurface strata located
- below the upper confining zone, approximately 3300 feet of depth. The purpose of the

~ assessment is to provide discussion on potential problems, how these problems will be
avoided, and how they will be handled in the unlikely event that they occur.

Wells will be drilled from a single offshore island as illustrated in Exhibits 6-1 and 6-2.
The production and EOR injection wells will use surface casings set and cemented in the
major SV1 shale barrier at approximately 4600 feet. These wellbores will be mostly
vertical to this depth. From there they will be directionally drilled into the oil reservoir at
10,500 feet.




This type of well profile will provide approximately 2000 feet or more of separation
between the oil well casings and the disposal well at the upper disposal interval. At the
lower interval the separations will be greater. The waste disposal wells will be deviated
at a depth of 500 feet and directed as shown on the spider map of Exhibit 6-2.

Ed

6.6.1 Risks of Interest

The Safe Drinking Water Act (SWDA) established the UIC program to protect
underground sources of drinking water (USDW). The aquifers in the Northstar
development area meet all the criteria for exemption; therefore, no risk exists of
contaminating a USDW. '

No natural faulting exists that is significant enough to provide migration paths for
breaching the confining shales. This means that subsurface confinement can only be
jeopardized by hydraulic fracturing of the confining zone, recirculation of wastes to the
surface through a source water well, fluid migration through an uncemented annulus, or
an uncontrolled flow while drilling a new well.

Since the saline aquifers above the confining zone will not be used as a water source,
recirculation in this manner is not a possibility. The remaining three confinement issues
are defined and discussed below.

6.6.2 Risk Discussion and Assessment
» Vertical Fracturing of the Upper Confining Zone :

By necessity, solids disposal will require placement of solids between fracture planes
created and held apart hydraulically. Vertical and lateral growth of the fracture system

- occurs whenever a stress equilibrium does not exist between the rock of the receiving

- formation and the fluid leakoff rate. In the deeper sands a conventional fracture is

~ expected to develop with an unknown amount of vertical growth. Fracture height, lateral
growth, fracture width, and solids transport will be governed by the fluid leakoff rate and
the interacting rock mechanics and fluid rheological properties. It is possible that these
lower sands will eventually lock up and become useless. Further disposal would then
have to move up-hole or to a new wellbore. The intermediate sands lying below the SV1
major shale barrier will likely develop a dendritic fracture system that would have
secondary systems associated with a major fracture plane. A storage domain at this depth
would provide 1400 feet of separation and numerous shale bodies between the imjection
point and the base of the confining zone.
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As discussed in Section 3.2.3, fracture height is estimated to range between 250-500 feet,
whlsﬂ generates a large safety factor.

Should the upper interval be required for disposal, it would be perforated in the basal few
feet to provide maximum separation with the confining zone (1100 feet). As discussed in
Section 3.2.1, if this interval is ever used it will most likely be later in project life when
the waste stream has a solids content of ]ess than 0.5 percent. Fracturing would beona
significanily smaller scale than during slurry solids injection. Comparing operating
conditions at Northstar with performance at other long term disposal facilities indicates
there is virtually no chance that the confining zone would be penetrated. Additional
discussion on this point was included in materials distributed at the BPX-EPA Seattle
technical meeting on February 5, 1997, and in correspondence to the EPA on May 12,
1997.

« Fluid Migration Through a Poorly Cemented Wellbore :

There are two concerns associated with upward fluid migration in a poorly cemented
annulus. Firstly, should migration extend past the confining zone but then leak off to the
overlying aquifers, there is a regulatory problem but no environmental or safety issue
since fluids would be confined to the subsurface, and in this area the aquifers will be

“exempted and therefore no USDW will be compromised. More seriously, should
migration somehow reach the surface, while no safety issue can be envisioned,
contamination of the gravel island or Beaufort Sea might occur. For this to happen, fluids
would have to move through the overlying normally pressured water sands and not be
diverted laterally. It is hard to envision this occurring .

A casing that was not bonded to the formation would have that portion of the wellbore
filled with gelled mud. Typically this mud weight overbalances the natural pressure

- gradient by +/- 0.07 psi/foot of depth. The upper injection and confining zones are 700

- feet apart which generates an 49 psi density overbalance, even if no cement was present.
* Drilling mud also has a gel strength that has been reported to vary widely; but on average,
this sealing effect alone is two to three times greater than the effect of mud density. This
combined overbalance is significantly greater than the general increase in formation
pressure due to disposal. Exhibit 5-1 shows that for a maximum disposal situation the
expected increase is about 25-30 psi at a distance of 2000 feet; therefore, migration will
not occur to the overlying aquifers due to an increase in reservoir storage pressure. With
surface casings set below the arresting zone, good cement bonding should exist across
that area and the confining zone. Only if a major fracture plane with high pressure
intersected an uncemented wellbore would migration become a possibility. The
probability of this occurring with the nearest wells 2000 feet away is extremely slight.
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. » Uncontrolled Flow While Drilling a New Well :

This risk exists because the fracture system will be at a hydraulic pressure somewhat
higher than the fracture gradient, and thus greater than the pore pressure of the
surrounding reservoir rock matrix. Should the drill bit encounter a major fracture plane
and a high enough pressure exist at the time, flow into the uncased wellbore would result.
An extreme case could allow flow to the surface until the fracture pressure was bled
down.

The risk of intersecting a pressurized fracture system with the drill bit can be effectively
managed by drilling the wells closest to the disposal well early in the sequence, when the
fracture system is smallest. Flowable liquid volumes would also be smaller and iess
pressured. Should progressive events cause increasing concern or injection pressures
indicate a change in the disposal program was needed, one alternative would be to
minimize injection volumes by the use of annular pumping of mud and other rig liquids.
Since most of the mud and clay solids generated while drilling below 5000 feet can be
pumped with little or no grinding, half of the rig waste could go down open surface
casing annuli if that became a desirable course of action. This would redirect a large
volume from the disposal well fracture system.

. Should flow enter a new wellbore either because of bit penetration or a result of
extending fracture growth, the following actions would be taken.

1.  The injection well would be shut in and the EPA notified of corrective plans.

2. The mud system would be weighted up to 13 #/gallon ( 0.68 psi/ft of depth ) or
the estimated fracture gradient.

3.  If the new well continued to flow, a decision would be made whether to route
fluids to tankage or shut in at the wellhead and risk breaking down the
cement-formation bonding at the shoe of the surface casing,.

4.  Ifthe well was shut in and the casing-formation bonding broke down, flow
would enter the formations above the confining zone until the pressure bled off.

5.  Ifthe well was allowed to flow up the drill string to the surface it would be
routed to tankage. Surplus fluid might be weighted-up and reused as additional
kill fluid, and/or injection might be started into one of the oil reservoir EOR
wells.

6.  As alast resort, flow might be routed to an onshore pipeline or diverted to a
surface impoundment area for later disposal and cleanup.

Lower Disposal Interval : The lower sands will produce vertical fractures with an
. unknown height and length. With over 3000 feet of standoff to the closest well, this
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would provide a narrow and distant target for the drill bit to intersect. With the drilling
crews alerted to a potential problem during the few hours this interval is being penetrated,
the risk of an uncontrolled flow of significance is minimal. However, should concemns
arise that a fracture system was extending further than expected, or subsequent oil
reservoir.definition require that Jater wells be drilled closer than desirable to a disposal
area, selective setting and cementing of additional casing strings or redirection of well
paths can compensate for any increased risk.

Upper Disposal Zone : It is not planned to inject solids-slurry into the upper zone. This
interval would only be used as a last resort and then for low solids content fluids. The
primary function of the upper zone is to dispose of produced water and other liquids later
in field life should that be necessary.

6.63 Comparison With Similar Disposal Projects

There are five waste disposal, injection projects that can be used as analogies to
Northstar. Four of them are on the North Slope and one in Canada. Their relevance is as
follows.

» Prudhoe Bay CC-2 Facility :

This disposal plant has been in operation six years, grinding up drill cuttings for injection
into a single Class II well. Disposal volume is over 8 million barrels as shown in Exhibit
6-3. With a solids content estimated at 7-8 percent, 640,000 barrels of solids have been
injected through an open hole completion at 3500 feet. The facility and well have
operated without significant problems and no negative environmental impact. Oversight
is provided by the Alaska Oil and Gas Conservation Commission.

-+ Prudhoe Bay Pad-3 Facility :

~ Since 1979 this facility has injected 9 million barrels of wastes which often included a
significant volume of solids (Exhibit 6-4). At an estimate of 2 percent, this means
180,000 barrels of solids have been injected. These three Class I wells are completed at
2000 feet, just under the permafrost with 30 feet of separation. They are located about
600 feet from the edge of a development drilling pad with over 40 wellbores. Extensive
logging and field testing have not detected any up-hole channeling or other problem.
Oversight is by the Region 10 EPA Office and the Alaska Qil and Gas Conservation
Commission.
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* Prudhoe Bay DS4-19 Demonstration :

Operations were initiated at this facility during the Spring of 1995 to test the feasibility of
using grind-inject technology for reserve pit closure on a large scale. Injection rates were
high with solids sturry placed in the same zones as those proposed for Northstar. The
single injection well performed as planned and no uphole communication was detected by
the many surrounding pad development wells until March 1997. At that time
approximately 2 million barrels of reserve pit muds and cuttings had been disposed of at
injection rates of 22-27 barrels per minute (31,680 - 38,880 barrels per day).

~« Endicott Island Disposal Well :

At the Endicott oil field (Duck Island Unit) just offshore of Prudhoe Bay, Class II
diSposal well 2-02/P18 has injected 6 million barrels since 1987, as shown on

Exhibit 6-5. The solids content is less than one percent. The well is located on a drilling
island with 55 other wells, all on 10-foot centers at the surface. Waste disposal at a depth
of 7000 feet has been confined even though numerous welibores pass within several
hundred feet of the disposal well perforations.

* Lloydminster, Alberta Canada, Celtic Formation Fines Disposal Project :

Approved by the Canadian Government, this plant has operated for several years
disposing of large volumes of formation fines and sand generated by a steamn flooded oil
reservoir. Injection rate is reportedly high, at a depth of 2000 feet. No other operating
details are known.

The relationship of these North Slope facilities, and others, to the proposed Northstar -
project is tabulated in Exhibit 6-6.

- 6.6.4 Summary/Conclusions

+ The USDWs in the Northstar development area qualify for exemption status and
therefore no risk of drinking water contamination exists.

+ Risk is influenced by the lateral separation between disposal point and offset
wellbores. Therefore the risk of having to deal with a fluid confinement issue can be
significantly reduced by selecting the proper disposal well location relative to other wells
at the injection depth, and by establishing the correct drilling order.
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» Confinement problems should not occur due to fracturing of the confining zone or
migration through an uncemented annuli. BPX feels this is substantiated by data
included within the application, correspondence transmitted to the EPA on May 12, 1997,
and material distributed at the February 5, 1997 Seattle technical meeting.

» Should an uncontrolled flow into an uncased wellbore occur, it can be successfully
dealt with so that no serious impact results. No unusual safety risk to personnel or
equipment has been identified and the potential environmental risk is manageable.

* Proper monitoring of injection operations should provide an indication of the level of
risk developing as the disposal process unfolds. If necessary, fracture growth can be
minimized by initating the use of annular injection for drilling wastes generated from the
lower section of each new well. However this type of corrective action should not be
required. |

» This assessment by necessity involves subjective judgments and some uncertainty.
However the factual data, available scientific correlations and methods, and relevant
comparisons with similar projects underpin those judgments. It has been determined that
with proper planning and monitoring, the environmental and safety risks are extremely
low and can be effectively managed. This assessment substantiates the BPX position that
deep well injection is the most environmentally sound method of permanent waste
disposal.

« BPX is confident that mitigation of the problems discussed can be managed at an
acceptable cost and the impact of an event can be successfully handled should one occur.
It is felt the risk of environmental damage should be viewed as minimal to non-existent.

6.7 Protection of Offshore Waters

- Based on the above analysis, fractures can not be expected to penetrate the 290 foot thick
~ confining zone. Subsurface confinement of injected fluids is further guaranteed by the
overlying intermittent siltstone layers and the 1500-foot-thick permafrost interval.

6.8 Ambient Monitoring of Overlying Strata

It has been demonstrated in Section 4.0 that the Northstar aquifers qualify for exemption
status. Section 5.0 and Appendix E demonstrate that there are no improperly sealed,
completed, or abandoned wellbores within the AOR, and Section 3.0 data shows that the
geological formations are continuous and not significantly faulted in the area. It has been
shown above that while fracturing will occur at the injection well, it will be confined to
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CcC-2

Pad-3

DS4-19
DS4-19

Endicott
P-18

GG-1
GC-2
- GC-3

Northstar
Project

Badami
Project

Injection -
(Bbis)
8 MM

9 MM

38 MM

5 MM
4 MM

6 MM

158 MM
138 MM
83 MM

116 MM
4 MM

4,3 MM

Solids
(Bbls)
624 M

+-200 M

<0.1%

1137 M
<0.1%

<0.1%

<0.1%
<0.1%
<0.1%

<0.1%
80 M

60 M

Exhibit 6 - quvlsed 11/96) | .

North Slope Solids Disposat and Fluid Confinement (1/96)
Comparison to Northstar and Badami Projects

fnstdnt Injection
“(BPM) (Feet)

3-10 3500
1-5 2000
8-30 5930-6900
22-27 5622-5627
22-27 5622-5627
1-6 7200
7-40 5000
7-27 5000
7-10 5000
3-20 4000-6500
3-5 4000-6500
3-5 5000-7200

*(BPM = Bbls per minuta)

Distance to
(Feet)
+/-2000

600-1000

400-1500

+/-300

300-3000
300-3000
300-3000

+/-2200
+/-2200

+/-2300

Fluld Confinement Data

J-pad located 2500 {t. away but may be off fracture
diraction. N-pad at 7000 ft. and Q-pad at 5200 ft.
Three year average rate 4.4 BPM.

(Volumes are thru Sept. 1996).

DS-6 located on strike with numerous wells within 1200 .
All surface casings set below injection depth. Suspect
horizontal fracture of limited radius and small reservoir
pressure buildup. Shales at base of permafrost are
sealing. (Volumes are thru July 1996).

Produced water disposal prior to slurry injection.

Solids disposal test at high rates. Numerous pad wells -
within 400-1500 ft. Seismic events seem to indicate
communication up 1o +-4200 ft. No communication with
offset wells. Extensive annular and seismic monitorin
programs are ongoing. (Volumes are thint May 1996).

Several wells within 300 f. at injection depth. No reports
of uphole fluid migration. Reservoir pressurs build up at
300 psi level.

No annutar communication problems at adjacent wells or
on surounding pads at 3000 ft. Pressure at outlying pads
up +/-200 psi.

Produced water disposal volume (Maximum case).
Project oSeraﬁonal wastes. Average slurry injection rateis
1 BPM. Distance to other weils is 2200 ft., more at depth.
Surface casings set below upper confining zone.

Distance to other wells is 2300+ ft. Surface casings setin

upper confining zone. Average rate during slurry injection
is 1 BPM.




Anchorage, Alaska 98519-5612
{907) 561-5111

BP EXPLORATION . 8P Exploration {Alaska) Inc.
Exhlbit 6-7 900 East Benson Boulevard
. PO. Box 196612

* June 25, 1996

. EPA Region 10
© 1200 Sixth Avenue
Seattle, Washington 98101

RE: Duly Authorized Representative
BP Exploration (Alaska) Inc.

. In compliance with 40 CFR 144.32 (b), the Northstar Field Manager is
appointed the duly authorized representative of BP Exploration (Alaska) Inc. for
purposes of reporting to the U.S. Environmental Protection Agency. The field
manager has responsibility for the overall operation of the Northstar Unit, North
Slope, Alaska.

The scheduled quarterly reports filed by the field manager will incinde a cover
letter bearing the recital of certification of truth and accuracy as specified in 40
CFR 144.32 (d).

Sincerely,

MATA

Steven D. Taylor
Manager, Enwronmental and Regulatory Affairs
BP Exploration (Alaska) Inc.







8.0 Waste Minimization, Segregation, and Analysis

8.1 Pollution Prevention and Waste Minimization Plan

8.1.1 Major Organizational Efforts

As sole operators of the various North Slope oil fields, BPX and ARCO Alaska Inc.
(ARCO) pursue pollution prevention and waste minimization opportunities for a wide
range of waste streams. A global objective of pollution prevention, waste minimization,
segregation, and recycling is to achieve environmentally sound operating practices while
minimizing long term cost and liability associated with waste generation. Given the high
cost of waste handling, transportation, disposal, and the limited availability of disposal
options, there is considerable economic incentive to pursue this objective. Each operator
is responsible for implementing programs designed to achieve specific company
objectives for pollution prevention and waste minimization. Successful waste
minimization programs of both BPX and ARCO will be the basis for future North Siope
implementation.

Many successful minimization programs and initiatives have been implemented over the
past few years. ¢

In 1992, a significant major effort was undertaken to bring ten major industry and
governmental organizations together to form the North Slope Pollution Prevention
Committee. Participants are The North Slope Alliance, BPX, ARCO, Alyeska, North
Slope Borough, Environmental Protection Agency - Alaska, Alaska Department of
Environmental Conservation (ADEC), CH2M Hill, and Fluor-Daniels. The committee's
charter involves identification of pollution prevention opportunities, promoting the

- concept of pollution prevention, breaking down barriers to prevention options, creating

- incentives for pollution prevention, determining technical assistance needs, and providing
 training, The Alliance, ADEC, and North Slope operators have been working together
cooperatively since 1990 on pollution goals. Major accomplishments to date include:

(1) Recycling over 25,000 tons of scrap steel and 200,000 pounds
of lead-acid batteries.

(2) Reclaiming many abandoned camps.

(3) Reducing North Slope spill volumes by 89 percent.

(4) Formalizing an Industry/Agency Pollution Prevention
Task Force and its charter in 1992.
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The committee's 1993 study initiatives involved on-site recycling of used oil/petroleum
hydrocarbons, mobile glycol recycling, publishing a product substitution guide,
implementing the Alaska Materials Exchange Program and conducting environmental
BPX sponsored a Pacific Northwest Pollution Prevention Research Center (PPRC)
roundtable discussion of pollution prevention in the exploration, production, and drilling
segments of the Alaskan oil and gas industry (December 1992). The purpose was to
explore areas relating to pollution prevention including current practices, prevention
opportunities, areas of research, and sources of information transfer. Participants
included 27 representatives from industry, regulatory agencies, academia, and the PPRC.
The group recommended thirteen specific research and educational projects be pursued.

BPX is also working with the Halon Alternatives Research Corporation (HARC) to find
replacements for halon (an ozone-depleting chlorofluorocarbon). Large volumes are
currently being used as a fire and explosion suppressant. HARC is also investigating the
possibility of creating a recycling program for halons.

A major component of pollution prevention and waste minimization programs involves
increasing the environmental awareness of all BPX employees and contractors. All
individnals working at BPX North Slope facilities must attend an introductory
environmental awareness class entitled Achieving Environmental Excellence prior to
starting their jobs. In addition, an annual refresher is required to update employees on
issues of concem or changes in our environmental programs. In addition, each BPX
operated field has a local health-safety-environmental (HSE) committee that ties into an
inter-company HSE Forum that meets monthly.

8.1.2 Specific Waste Minimization and Prevention Activities

- Following are examples of specific field-wide programs designed to minimize, segregate,
“recycle, or permanently dispose of oil field related wastes.

= Dnlling Muds and Cuttings

The past practice of surface disposal of muds and cuttings in reserve pits has been
eliminated. The drilling of side-track and slim-hole wells in lieu of a traditional
conventional well has reduced the volume of surface cuttings generated from drilling
operations by approximately 50 percent. This has also reduced the volume of mud used.
Also, using state-of-the-art shale shakers, desanders, desilters, and centrifuges to clean the
circulating mud permits engineers to look at different ways to further clean up muds for
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reuse. Approximately 6,000 barrels per month are currently recycled for use in
subsequent wells.

In the summer of 1992, a BPX-ARCO joint drilling organization completed a 10 well
pilot program to reclaim, wash, and test driil cuttings generated in the upper 3,500 feet of
surface hole for reuse as road and pad construction material. The results of this pilot
program are continuing to be expanded and could lead to reuse of 25 to 30 percent of the
solid wastes generated from each new well. In 1995, approximately 1530 yards of
surface hole cuttings were reused in this way.

Grind and inject technology has been developed by the two joint North Slope operators to
provide another means to eliminate the surface discharge of muds and cuttings. The
process involves crushing the larger particles of drill cuttings and mixing them with mud.
These wastes not suitable for reuse are processed through portable ball mill units located
at the drill rigs and are permanently disposed of by annular injection several thousand feet
back into the earth where the cuttings originated. For drill rigs not capable of handling all
on-site solids disposal needs, the solids are trucked to the Prudhoe CC-2 grind and inject
facility for similar processing and disposal in the Class II CC-2A injection well.

Drilling and production wastes represent the large majority of solid material which is
handled and disposed of at the CC-2 facility. This includes drilling muds and cuttings,
frac sand, pipeline and production vessel sludge/sand. (In early 1996, an oily solids
processing system was commissioned which grinds and permanently disposes of tank
sediments and other heavily oiled solids.) These wastes are now injected whereas before
oily wastes were directed to the Pad-3 temporary storage cells.

+ Hazardous Wastes

- BPX strives to minimize the amount of hazardous waste shipped to off-site disposal

- facilities by source reduction and on-site recycling and reuse. In 1995, approximately
16,213 pounds of hazardous waste was generated from BPX operated facilities at the
main Prudhoe Bay field. This was an increase from the 1993 volume of 10,600 pounds
due to correspondence from the EPA Region 10 office stating that they did not yet concur
with BPX's recycling of stoddard solvent. The BPX five year average is 13,496 lbs/year.
At the offshore Endicott field, reductions were down 59 percent from 1991 to 1995. It’s
four year average for shipment was 940 Ibs/year. The recently acquired Milne Point
Field generated 2,344 pounds in 1995. The Northstar project is expected to generate
much less than the Milne Point of Endicott facilities.
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Most of these wastes are generated by episodic events like accidentally filling a diesel
truck with gasoline, accidentally mixing a hazardous waste with a large volume of non-
hazardous material, or from excess products resulting from over ordering material. BPX
is committed to minimizing hazardous wastes at Northstar. -

* Non-hazardous Fluids for Recycle to Enhanced Oil Recovery {(EOR)

Small volumes of aqueous waste streams are also now being directed to EOR. In 1995,
BPX received formal approval from the Alaska Oil and Gas Conservation Commission to
utilize a number of non-hazardous waste streams as EOR fluids including:

(1) Treated effluent from the sewage treatment plants.

(2) Water left over from well drilling and workover operations.
(3) Miscellaneous rinse waters from drilling operations.

(4) Vehicle wash water.

(5) Precipitation which accumulates in containment areas.

At the Milne Point operation, this approval has allowed surface discharge of treated
sewage to cease and approximately 14,000 gallons per day of effluent are being used for
EOR. In addition, approximately 27,080 barrels of miscellaneous fluids, fitting other
categories on the approved list, were directed to EOR in 1995. For the same year, the
Endicott facility recycled approximately 28,600 barrels of these miscellaneous fluids to
EOR.

» Proppant Recovery and Reuse

Certain well stimulations utilize proppant or "frac sand" to fill the producing formation
fracture space created during a well stimulation. The stimulation objective is to pack the

- frac sand in the formation fracture and keep it there, resulting in increased well

- productivity. Prior to bringing a well on line following a frac job, the well can be surged

~ to flow-back "loose” frac sand which is then held in a flow-back tank at the surface. Over
time however frac sand can build up in the well bore and screen out the perforations. In
this situation a wellbore clean-out may be conducted which will generate frac sand as a
waste. The primary disposal option for this sand has been to place it in lined storage pits.
During 1992, frac sand grinding and injection at CC-2 was successfully demonstrated and
has since been incorporated into BPX operations. Frac sand is an inert ceramic material
which if cleaned may be suitable for reuse as road or pad construction material when
mixed with native gravel. Cleaning and reuse will continue to be evaluated for cost
effective reuse alternatives.
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» Contaminated Gravel

In nearly all situations, contaminated gravel is the result of spills associated with various
ail field activities. The large majority of spills are of small volume and are caused by
transportation, handling and transfer of fuel, crude oil and chemicals. Through training,
education and increased use of permanent and portable liners and sorbent material, there
has been a reduction in the number of small spills, and the resulting contaminated gravel.
In 1991, BPX instituted a mandatory spill prevention program which requires all
contractors performing activities with spill potential to use portable liners and sorbent
material at critical locations. In the BPX operated area of the main Prudhoe field, the
result has been a steady decline in the number of reportable spills from 157 in 1993 to 80
in 1995.

During the winter months, further minimization of contaminated gravel has been
achieved by leaving a compacted layer of snow on roads and pads subject to spill
potential. For most small spills not captured by liners or sorbent material, the natural
sorbent action of the snow layer reduces the spreading of a spill and in most cases
prevents contamination of gravel. In many cases the contaminated snow can be melted to
recover the spilled product for reuse. Hydrocarbon based contaminants can be recycled
in the production facilities.

When gravel becomes contaminated, an alternative to disposal in lined pits is treatment
by incineration or water washing to allow reuse as road or pad construction material.

This material can meet background standards, therefore substitution for "new" gravel is
possible. One benefit of this remediation is reduced demand for developing or expanding
surface mine sites. In 1992, 30,000 yards of contaminated gravel from BPX's Niakuk
exploratory island was thermally remediated to be used for road and pad maintenance.
Since 1992, contaminated gravel suitable for thermal treatment has been segregated and

- stockpiled at the Prudhoe Bay Pad-3 facility for reuse. Historically 1,000 - 1,500 yards
- per year have been reclaimed. Another treatment option which is being tested for
~ contaminated gravel and soil, is in-situ bioremediation. Increased use of these and other

treatment/reuse options will continue to be pursued.
* Produced Water

Produced water and gas are reinjected to maintain reservoir pressure and sweep residual
oil from pore spaces in the reservoir rock. This process is known as enhanced oil
recovery. Approximately 85 percent of the produced water (oil reservoir brines) on the
North Slope is recycled in this manner. At the BPX operated Milne Point and Endicott
fields, 100 percent is used for EOR.
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¢ Miscellaneous Surface Waters

These waters include snow melt and precipitation, some runoff from rig wash, etc. The
bulk of this volume involves the dewatering of reserve pits each summer to minimize
leaching to the tundra. Several million barrels of pit water are trucked and injected each
year into the Cretaceous formation Class II disposal wells.

. Closure of Reserve Pits

BPX and ARCO are researching the most environmentally sound and cost effective
means of closing existing reserve pits. Grinding and deep well injection of reserve pit
contents is being tested with a large pilot plant as one potential technique. Research is
béing conducted on alternative excavation techniques for the muds and cuttings in reserve
pits and the drill site #4 disposal demonstration is again in operation during the winter
and spring of 1995-96.

* Domestic Waste Recycling

BPX and ARCO have undertaken a recycling effort to minimize the volumes of domestic
solid waste that is disposed of at the North Slope Borough landfill. Aluminum, high
grade ledger paper, newspaper, and poly-styrene beverage and food containers are being
collected and consolidated for shipment to recycling facilities in Anchorage and the
Lower 48. These efforts have resulted in a substantial decrease in the waste entering the
North Slope Borough facilities. Last year 188 tons of paper, 650 pounds of aluminum,
and 2()9 laser printer cartridges were recycled.

*  Scrap Metal

) BPX and ARCO, in cooperation with the Prudhoe Bay Environmental Alliance, have
arranged for sea lift back-hauls of recyclable scrap metal located throughout the North

Slope area. Three of these back-hauls have occurred since 1989. The 1993 scrap lift
resulted in 7,000 tons of metal being shipped to scrap metal dealers on the West Coast.
Approximately 2,760 tons were shipped from BPX facilities in 1995. Progress is also
under way to arrange for scrap metal back-hauls to dealers in Fairbanks, Alaska.

e Used Oil

In accordance with EPA guidelines established in the fall of 1992, used oil is being _
recycled by pumping it into the crude oil stream for down-stream refining. This practice
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has resulted in approximately a 75 percent drop in the volume of waste fluids transported
from the North Slope for processing elsewhere. Last year over 20,000 gallons were
recycled in this manner.

¢ Used.Solvents

Ways to beneficially reuse spent solvents are currently being investigated. Using
solvents as replacements for new products used to freeze protect production wells is a
process that was undertaken and resulted in a 50 percent reduction in these waste streams.
This substitution results in an onsite recycling mechanism for a waste stream that
previously was transported to the West Coast for blending into cement kiln fuels. This
practice has been largely suspended pending more review by the EPA,

« Used Glycol

Used anti-freeze is being recycled through a simple regeneration system for reuse.
Research is currently underway to determine if there are means to expand the glycol
recycling capabilities.

»  Alternative Products

There is a continual search for environmentally safer products to minimize waste
generation. An example is the conversion of the entire motor fleet at Prudhoe to
propylene glycol which is far less toxic to the environment than ethylene glycol. Citrus
based solvents are being tested as alternatives to petroleun based solvents used in parts
cleaning and degreasing. Drilling operations have expanded use of lead-free pipe dope
for the protection of pipe threads.

- BPX has continued its practice of buying chemicals on an as-needed basis instead of in

~ yearly anticipated volumes. This eliminates chemicals being disposed of as '
 off-specification due to exceeding shelf life. Chemicals are also purchased in bulk
containers whenever possible. This has eliminated the necessity to dispose of chemicals
left over in drum stock as well as reduced the disposal of drums.

« Naturally Occurring Radioactive Material (NORM)
NORM is produced in solution with oil field brines and deposited as scale on the inside

of vessels and piping. The Operztors have consulted with state and federal agencies to
develop a safe and effective handling/disposal program. The Alaska Oil and Gas
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* No radioactive or hazardous materials are produced at the facility. Class I hazardous
wastes that are generated will be segregated for storage and shipped to an authorized
disposal site.

8.3 Analysis of Injected Fluids

BPX will control for disposal only wastes generated by unit operation of the Northstar
facilities, or by contractors under BPX control working at the complex. Wastes from
non-unit or third party generators will not be accepted. Since the complex is not
connected to a road system, uncontrolled third party access is not possible. Only RCRA
exempt and non-exempt, non-hazardous wastes will be injected.

Non-hazardous fluid determinations may be made based on laboratory data, material
safety data sheets, and generator knowledge. "Personal knowledge" of a waste product
may be substituted for analytical data according to 40 CFR 262.11 (¢)(2), and therefore
sampling and analysis may not be necessary for:

(1) RCRA exempt oil-gas wastes.

(Chemical analysis is not required unless the operator desires it.)
(2) Known non-hazardous industrial wastes as

described in the Waste Analysis Plan.
(3) Domestic waste water streams.

Exhibit 8-1 summarizes how the individual wastes described in Section 2.2 are combined
to form the composite disposal stream. The main waste generators are the drilling rig and
grinding plant complex, the process facilities, and the field camp. The result is the
following projected disposal volumes, assuming a maximum produced water disposal
situation develops.

Rig muds and other liquids 360,000 Bbls
Rig drill cuttings and other solids 80,000 Bbls
Flush waters for cuttings disposal 60,000 Bbis
Camp sewage and gray water (Class I) 600,000 Bbls
Wells, process facilities, etc. waste 400,000 Bbls
Industrial non-hazardous wastes (Class I) 40,000 Bbls
Produced water (oil reservoir brine) ~118,500,000 Bbls
Total disposal volume ~120,000,000 Bbls
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Waste hard-piped from these sources to the injection facility will not require a
manifesting record but will be tracked by a daily injection log, as discussed in the Waste
Analysis Plan (Appendix G).

It is the intent of BPX to do minimal sampling of the hard-piped streams since they are
consistently predictable and are all exempt wastes, except for the domestic waste water.
Operationally driven sampling will be done as needed and will be recorded in the Daily
Events Log. Sampling reports will be filed, but no other records or forms will be
maintained on these streams.

The intermittent processes that are not hard-piped will require a manifest for each batch
operation, and the activity will be entered on other logs. (Exhibit 8-2 is the proposed
manifest form). Sampling will occur on the batches as dictated by manifest facts and
other concemns. Analysis will be carried out at the BPX North Slope laboratory or other
approved commercial laboratories.

BPX intends to do some initial stream characterization work and follow up with periodic
"fingerprinting” to confirm that wastes are within the guidelines outlined in Appendix G.
Other North Slope disposal activities rely on manifest data, individual waste stream
characterization, field screening tests, knowledge of a waste's origin, MSDS information,
and/or analytical data to ensure that a given waste load can be accepted for disposal.
Trained operators at those facilities are critical to proper handling of exempt and non-
exempt waste. In December 1995, BPX instituted a waste training pilot program which
was expanded and implemented Slope-wide in early 1996. Similar or appropriate
training will be implemented at the Northstar facility.

BPX believes the proposed manifest system, operational procedures, and the Waste
Analysis Plan are sufficient for ensuring proper waste handling. Wastes will be managed
- by trained Environmental Safety Technicians, "Certified Generators”, and "Certified

- Operators” as outlined in Appendix G. Additional guidance and support come from the

- Slope-based Health-Safety-Environmental Supervisor and BPX's Environmental and
Regulatory Staff in Anchorage.
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9.0 Permits and Financial Responsibility

9.1 Existing EPA Permits

The follm;in g EPA permits have been issued to BP Exploration (Alaska) Inc. (BPX) and
are currently active. They are all at sites located on the North Slope:

NPDES - AK0038661 11/22/91 through 12/23/96
Endicott sewage/gray water/sea water treatment plant

NPDES - AK0028606 7/1/83 through Indefinite
Central sewage treatment facility - Prudhoe BOC
Companion Alaska DEC permit 9036DB001

NPDES . AKO051667 1/19/93 through 1/18/98
Mine site dewatering - Kuparuk Deadarm
NPDES - AKO0050938 1/19/93 through 1/18/98
Mine site dewatering - Duck Island pit
NPDES - AKRO0AOQ22 9/9/92 through 9/9/97
Storm water discharge - Endicott
NPDES - AKR00AQ23 9/9/92 through 9/9/97
Storm water discharge - Prudhoe WOA
NPDES - AKROOA905
Storm water discharge - Milne Point
‘RCRA - - Interim status storage facility at Prudhoe C-pad
‘ Waiting on Part B approval

Generator reference No. AKD000643239

RCRA - - Endicott Field - small quantity generator
Generator reference No. AKD980834675

RCRA - Milne Point Field - small quantity generator
Generator reference No. AKD980977680

RCRA - Badami Field - Class I Industrial Well
Reference number and permit pending



9.2 BPX Business Description

BP Exploration (Alaska) Inc. is a wholly-owned subsidiary of BP America, Inc. with
corporate offices in Cleveland, Ohio. The nature of its business is to engage in activities
relative to the exploration and production of oil and gas. It is one of the largest owners of
domestic crude oil reserves, principally the Prudhoe Bay Field. BPX has been involved
in the Alaskan oil business since the initial exploration of the Prudhoe Bay leases in the
1960's. BPX also operates the Endicott Field located 15 miles northeast of Prudhoe Bay,
offshore of the Sagavanirktok River delta, and the Milne Point Field, just west of Prudhoe
Bay. In addition to its interest in the Prudhoe Bay, Milne Point and Endicott Fields,
BPX has interests in the Lisburne oil pool in the northeastern part of the Prudhoe Bay
Field, the Kuparuk River Field forty miles west of Prudhoe Bay, and other areas. These
leases now provide about 20 percent of the daily United States oil supply. Further
information concerning BPX business can be found in the annual corporate reports,
available upon request.

9.3 Neces Financial Resources 40 CFR 144.52 {(a and 144.70

BPX is the operator of the Northstar Unit. The operation is governed by a Unit
Agreement between the lessees and the State of Alaska. Financial resources necessary
for operation of the unit, including plugging and abandonment of injection wells, are
shared by the co-owners: BPX and Murphy Exploration and Production Company, New
Orleans, Lousiana.

Per 40 CFR 144.52 (2)(7) the permittee is required to maintain financial responsibility

and resources to close, plug, and abandon the underground injection operation in a

manner prescribed by the Director. Evidence of such financial responsibility shall be
.shown by the submission of a surety bond, or other adequate assurance, such as financijal
- statements or other materials acceptable to the EPA.

Although this application is for a Class I Industrial well permit, BPX chooses to use the
more rigorous financial tests, detailed in 40 CFR 144.63(f) and 144.70 for hazardous
waste wells, to demonstrate financial assurance for closure. Appendix H details the
documentation used to demonstrate assurance for closure of BPX facilities located in
Alaska and other parts of the United States. The documentation includes a letter signed
by Steven W. Percy, Chief Financial Officer, with wording as specified in 40 CFR 144.70
(f), and a Corporate Guarantee for Plugging and Abandonment, executed on behalf of
BPX. Wording of the guarantee is as specified in 40 CFR 144.70 (g). Also includedis a
financial statement by independent auditors, Ernst & Young,
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. Upon receipt of the permit, subsequent annual statements and bond ratings will be
forwarded to the EPA no later than three months after the end of BP America Inc.'s fiscal
year, which ends on December 31.

=
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10.0 Summary and Conclusions

Construction of the proposed injection facility at the Northstar development site is the
most cost effective and environmentally sound method for disposal of Class I non-
hazardous, Class II exempt, and camp sewage waste strearns. In addition, this
consolidated long-term disposal facility is consistent with the directive by EPA
Administrator, Carol M. Browner, as reported in the Washington Post, July 20, 1994.
That directive proposes to shift from a historical focus on specific problems covered by
individual pollutants to solving overall impacts of entire industries.

Summarized below are the major conclusions reached within the permit application
regarding the management of Northstar wastes in a manner that protects human health
and the environment.

» This disposal system will meet the BPX objective of minimum storage and zero
discharge of drilling, production, and domestic sewage wastes. The Class I well will
reduce safety and environmental risks to the Northstar area, in part because it will
reduce handling and transportation activities and will provide for permanent disposal
in a controlled manner.

+ Geologically, the subsurface environment is very compatible with the proposed
disposal process. It is lithologically and structurally predictable, free of any
tnfluential faulting, and has adequate confining intervals; and, the injectant has been
successfully disposed of into these same storage reservoirs for many years at the
adjacent Prudhoe Bay and Kuparuk fields.

~» No wells penetrate the area of review. Corrective action plans are thus not necessary.

~»  Years of large-volume slurry injection of drilling mud and cuttings, coupled with
other field and laboratory data, permits a realistic prediction of how rock behavior
will occur during solids disposal. At the same time, the information also supports the
requirement that the confining zone not be penetrated. It is felt that existing
experience, the ongoing monitoring of existing operations, and other planned tests
will support current fracturing concepts and the long-term understanding of solids
disposal. '

» The environmental and safety assessment of Section 6.6 looked at the issues involved
with deep well disposal for the life of the project. It was determined that with proper
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planning and monitoring, the probability of injectant escaping the injection zone was
extremely small. BPX is confident that mitigation of any confinement problem can
be managed at an acceptable cost and the impact successfully handled. It is therefore
felt that the risk of environmental damage should be viewed as minimal to noe-
existent.

The facility has been located in an area where the aquifers meet exemption criteria
_ below the 1500-foot-thick permafrost. Accordingly, three waivers of UIC program
requirements are requested.

(1) The performance standard which prohibits fracturing the injection zone.
40 CFR 146.13(a).
(2) The requirement to sample and characterize formation fluids and rock matrix.
40 CFR 146.12(e).
(3) The stipulation to perform ambient monitoring of the saline aquifers above the
confining zone. 40 CFR 146.13(b).

Adequate BPX experience exists to assure that proper well construction and operation
will occur. Systems are in place for proper operator training to monitor and control
all surface equipment, guarantee well mechanical integrity, and to use the waste
manifesting system as intended. This is further backed up by a competent technical
staff, a Spill Prevention and Control Plan, and relief well contingency plans should
they be required.

With proper well construction, contamination of offshore waters will not occur from
deep well injection. The combination of confining beds, confining zone, overlying
siltstone intervals and 1500 feet of permafrost will ensure that offshore waters are not
contaminated.

The application requests two wells be permitted because of the desire for redundancy.
An approved backup location must be available in case a down-hole well problem
requires an unexpected abandonment.

A concerted effort to minimize, segregate and reuse North Slope wastes has resulted
in a successful pollution prevention program endorsed by regulators and practiced
industry-wide. These pollution prevention practices will be extended to the Northstar

project.

The manjfesting system and Waste Analysis Plan will adequately ensure proper
handling of non-exempt and batch processed wastes.
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Appendix A

North Slope Waste Management Brochure

>

This brochure is available by contacting the BPX environmental department in
Anchorage, Mr. Tom Barnes at (907) 564-5154.



Appendix B

Surface Facility Description and Injection Procedures

Introduction

The Northstar Project is a stand-alone, self-contained, offshore drilling and production
facility located on a gravel island, including the necessary support infrastructure. Exhibit
B-1 outlines the project schedule and shows that drilling could begin in May 1999. This
production facility will be built over the existing Seal exploration island. A plan view of
the production island is shown in Exhibit B-2. Dimensions of the island work surface
will need to be 421 by 465 feet to accommodate drilling, processing, and iife-support
needs. The slope armor design around the island incorporates a steel sheet pile perimeter
that completely surrounds the work surface. The wall will rise about 23 feet above the
island slopes, with the top of the wall +27 feet above mean sea level (MSL). Thisis 11
feet above the work surface elevation of +16 feet MSL.

Northstar oil is a light gravity crude with a relatively high gas-oil ratio of approximately
1,900 to 2,400 standard cubic feet per barrel of 0il. Processing facilities, as illustrated in
Exhibit B-3, would result in a nominal 65,000 barrels per day of sales-quality crude oil
pipelined to shore. Produced gas and a make-up gas stream will be re-injected from
initial startup in order to maintain reservoir pressure and improve oil recovery. NGLs are
recovered before produced gas is re-injected. Produced water will be disposed of by
injection into the Class 1 disposal well. There will be approximately 14 producing wells,
7 gas injection wells, and one waste disposal well (22 total). Space for up to 38 wells
will be provided at a wellhead spacing of approximately 10 feet. The operational design
life is 15 years.

. General Facility Description

- Process Module: This consists of the primary crude processing equipment. It will
perform oil-water-gas separation. This module consists of a steel structure, 240 by 80
feet in width and three stories tall. It will weigh 3500 tons. A significant percentage of
the equipment will be installed outside of the module enclosure to minimize the areas
requiring fire and gas control systems.

Compressor Module: This Module provides 5 stages of compression for gas injection
into the reservoir to maintain pressure during oil production. The steel structure is 125 by
80 feet in width and two stories tall. Enclosures for the compressors will be local to each
unit. As in the process module, the enclosed area will be kept to a minimum.
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Permanent Quarters: The camp is configured to accommodate 75 drilling and
operations personnel. The complex is wood/steel construction three stories high.

Utilities Module: This building consists of the following functional skids constructed
into a single module with a footprint of approximately 60 by 60 feet and is two stories

high.

Potable Water: This facility will consist of a vapor compression desalination unit that is
totally self contained.

Power: This facility will consist of two 1.2 megawatt continuous power generator sets
and a motor control center.

Domestic Waste Water: This facility will consist of a square tarnk digester and all
associated equipment. The aeration tank, clarification tank, chlorine tank, and sludge
holding tank are incorporated into one footprint. Effluent will be hard-piped to tankage
for injection as shown in Exhibit B-4.

Firewater System: The firewater system for the island will be incorporated within the
design of the sea water intake-lift system. Two 100 percent firewater units are planned
with at least one being driven by a stand-alone diesel engine.

Warehouse and Shop: This pre-engineered, pre-fabricated, field-erected building will
incorporate shop space, warehousing space (including hazardous materials storage), and a
mezzanine area with office space. The 60 by 150 foot warehouse will be one of the last
facilities to be installed.

. Waste Collection System

- The waste collection system is shown in Exhibit B-4. It consists of wastes hard-piped
from their sources to the injection facility and connections for intermittent or batch
generated wastes. Volumes expected, and handling and controlling activities are
discussed in Section 8.3 and Appendix G.

Drilling Operations
The drilling rig and associated equipment will occupy the east side of the island.

Drilling activity is planned to start to coincide with the availability of fuel gas on the
island to power the nig generators. Drilling will continue uninterrupted. The first well to
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be drilled will be the Class 1 disposal well, followed by 21 development wells.
Additional slots will be available to allow for reservoir uncertainties, potential reservoir
growth, or in-fill dnlling.

Island Surface Drainage

Storm water runoff will be permitted as deck drainage under the NPDES permit for the
facility. In conformance with this permit, a Best Management Practices (BMP) plan will
be developed for the Northstar facility. Only discharges associated with this NPDES
permitted activity are allowed. The majority of facility operations will be located in
modules or within containment areas where there 1s little risk of a spill.

Runoff from the Northstar facility is lirited to the period from June to September, with
the greatest volume being composed of snow melt. Uncontaminated snow may be
pushed off the edge of the island, where it will gradually melt into the Beaufort Sea at
breakup. Contaminated snow, or snow mixed with gravel, may not be pushed offshore.

Surface drainage of snow melt and other runoff will be managed by a simple gravity
drainage and catchment system. There will be two surface pumps to collect surface run
off. One will be located north of the process facilities and the other south of the
warehouse, The island surface will be graded to direct snow melt or mn off to the two
sumps. If there is no reason to suspect contamination, the collected storm water will be
visually examined for surface sheen. If the water is found to be uncontaminated, it will
be allowed to drain from the basin to the ocean. Should there be evidence of
contamination, runoff collected in the catchment basin will be sampled and analyzed. If
contamination is indicated, the collected water will be injected into the disposal well.

Imjection Facility Description

. The disposal systemn network encompasses various facets of rig, well, production,

" pipeline, and camp equipment. Source generation, the collection system, and injection
operations must all be coordinated to function properly since everything is close coupled
and tankage is minimal. From an operational and regulatory view point, the injection
facility needs to be defined as all of the equipment downstream of dedicated disposal
tankage, injection pumps and associated manifolding. This would include the dedicated
external batch process connections and manifolding tied directly to the system, tank(s),
the injection pumps, screens, piping and instrumentation, and the injection well.
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Appendix C

A description of the geology of Upper Cretaceous and Tertiary age stratigraphy across
the Northstar Unit area, with specific reference to proposed injection and confining
intervals, is included in this appendix. A series of markers have been correlated
westward though the Milne Point and Kuparuk Fields, and south through the Prudhoe
Bay Field. Nomenclature from the Prudhoe and Milne Fields have been used for these
markers. These markers are shown in the type log (Exhibit C-1) and regional cross
section (Exhibit C-2). These markers are strictly litho-stratigraphic, but can be correlated
regionally. The intervals comprise siliciclastic rocks in the Colville group and
Sagavanirktok Formation. The Colville group is comprised of the Colville Mudstones
(Seabee Formation), the Schrader Bluff (West Sak) Formation, and the Prince Creek
(Ugnu) Formation. Structure maps on key horizons are presented in Exhibits C3-C9 (The
approximate location of the disposal wells WD-1 and WD-2 is noted).

The overall sequence including the Seabee Formation/Colville Muds, Schrader
Bluff/West Sak Formation, and Prince Creek/Ugnu Formations comprises a major
regressive sequence in the Middle Brookian of Upper Cretaceous and Tertiary
(Palaeocene) age. The overlying Sagavanirktok comprises several cycles of relatively
minor transgression and regression in the Upper Brookian section of Tertiary age (Upper
Eocene to Miocene). The overall Upper Brookian section also represents a large
regression.

~ The Middle Brookian sequence shows a pronounced upward shallowing cycle, starting

with deep water shales and slope muds and silts of the Seabee Formation/Colville Muds
(Exhibit C-1). These slope sediments grade up into the shallow marine fine to medium
grained sands and silts of the Schrader Bluff/West Sak Formation. The Schrader Bluff is
overlain by a thick section of Prince Creek/Ugnu Formation deltaic and fluvial fine to
medium grained sands, silts and muds. This Prince Creck Formation gets increasingly
sand rich and coarser grained as it gets younger.

The sands throughout are probably moderately to poorly consolidated, and they contain a
large component of ductile lithic sand grains. The sandstone porosity is mare susceptible




to degradation by compaction, rather than cementation. There are no cores from the
Brookian section in the area.

The Upper Brookian sequence begins with a major shaley and silty interval which is the
result of a transgression creating a subsiding muddy shelf. This shaley interval is
overlain by six coarsening up, prograding shale, silt and sand cycles of the Sagavanirktok
Formation. These cycles of deltaic and shoreline deposits are extremely correlative on a
regional scale, and show a series of relatively minor transgressive and regressive cycles
overlain on a larger scale regression. The upper section of the Sagavanirktok Formation
consists of coastal plain deposits that are very sandy, with some shales and silts.

The shallower Sagavanirktok sands are less consolidated. They retain good porosity and
permeability, and have much of their original porosity framework owing to their shallow
burial. These sands grade upward into the gravel deposits of the Gubik Formation near
the surface. The base of the wedging permafrost intersects the secdon within the coastal
plain deposits of the upper Sagavanirktok Formation. The permafrost on land, to the
south of the Northstar Unit, is quite consistent and is approximately 2000 feet thick. The
permafrost thins offshore, and appears to be in regionally extensive lenses. The nature of
the permafrost can be seen in Exhibit C-2. The structure on the base of the permafrost is
shown in Exhibit C-10.

Formation Names

IAgo Marker Farmation Depositional environment and lithology

Pleistocene Gubik Fm. ]Fluvial g@fels. sands, silts, and shales.

[Eccene-Mio. |G1 Sagavanirktok Fm. Coastal plain sands, silts, and shales

[Eocene-Mio. [SV6 Sagavanirktok Fm. Marine shelf muds and sitts

.[Eocene-Mio. [SV5 |Sa§ﬁnirktok Fm. Deltaic and shoreline sand, sitt and shale packages. |
. [Eocene-Mio. |sv2 [Sagavanitidok Fm. Deltaic and shoreline sand, silt and shale packages.
- [Eocene-Mio. linter-SV1 __ ISagavanirktok Frm. Marine shelf muds and silts, transgression.

[Palasocene [TMBK ~ [Prince Creek/Ugnu Fm. _[Fiuvial sands, silts and rare shales. Very sandy.

Palasccene |inter-Ugnu |Prince Creek/Ugnu Fm. _ |Fluvial/delizic sands, silts, and shales. Lower N:G.

. |ms7F [Schrader Bluft (W.Sak} |Shallow marine sands, silts, and shales.
ur.-Maast. |[Top Colville [Seabee/Colville muds  |Slope muds and silts.
t-Albian  [TopHRZ  |HRZ Distal marine muds.
' Basa HRZ Base of the Brookian Megasequence




Gealoey of the U 1 Middle Brookian Strat

The geologic subdivisions encompassing the confining, arresting, and proposed injection
zones are shown on the Type Log (Seal-A-01, Exhibit C-1) and on the regional
correlation cross section (Exhibit C-2). Seal-A-01 was picked as the type log because of
its relatively complete logging coverage, and its proximity to the proposed development
area and disposal well site. The wells closest to the development area are Seal-A-01,
Seal-A-(2, Seal-A-03, Northstar-01, Seal-A-04, and the nearby Long Island-01. These
wells best depict the expected properties of the confining, arresting, and injection zones.
The Seal wells lack adequate log coverage for up-hole petrophysical evaluation. The two
wells, Northstar-01 and Long Island, were selected for the numerical petrophysical
calculations because they are representative of the shallow sands for the Northstar
injection area, and have complete up-hole wireline logs. Other wells (Sandpiper-01 and
Reindeer-01) are included on the regional cross section for the sake of showing
continuity of marker horizons and stratigraphy. The lithologic column on the well plots
includes the well cuttings description data acquired by Amstrat Well Services. These
data are quite good.

The table below relates the injection, arresting, and confining zones to the formations and
markers displayed in the exhibits. The stratigraphic nomenclature follows field
terminology from the Prudhoe Bay and Miine Point Fields, and also that of the US
Geological Survey (Molenaar, Bird and Kirk, 1986 and Molenaar, Bird and Collett,
1986). Many of the lithologic units described by the following markers are easily
correlatable to the onshore fields to the south and southwest.

[Marker tops Formation Injection, Arresting, and Confining Zones
{Gubik Fm.

Base PRF Base Permairost Zone _|There is still significant permafrost at Northstar
et Sagavanirktok Fm.

lsve Sagavanirktok Fm. Upper Confining Zone

fsvs Sagavanirktok Fm. Upper Arresting Zone

fevz [Sagavanirktok Fm. Upper Injection Zone

mer-SV1 Sagavanirktok Fm. Maijor Barrier

TMBK Prince Creek/Ugnu Fm. _|Lower Injection Zone

MB7F Schrader Biuff (W.Sak) |Lower Injection Zone

Top Colville Seabee/Colville muds __JLower Confining Zone

Top HRZ, |HZ Lower Confining Zone

JBase HRZ




Seabee Formation/Colville Muds: In the Northstar Unit area the 1600 feet of slope
shales and silts in the lower part of the Middle Brookian are called either the Seabee
Formation or the Colville Muds. This thick unit contains shale and shaley siltstone
originally deposited as muddy sediments on a deep marine slope and basin floor.
Maximum water depths could have exceeded several thousand feet. The marine slope
prograded to the northeast. The slope sediments are shaliest at the bottom, and get
increasingly silty upwards as they grade up towards the shallow marine shelf sands in the
Schrader Bluff Fm. The transition from Colville Muds to Schrader Bluff Formation is
clear on Exhibits C-1 and C-2.

The thick section of Colville Muds is extremely extensive. It extends south over Prudhoe
Bay, west over the Kuparuk Field, and thickens to the east and north of the Unit. There
are no significant sands within the Colville Muds in the Northstar area.

Below the Colville Muds are additional shales of the HRZ and Kalubik Formations.
Their distribution is not critical because the Colville Muds alone are an excellent barrier
for waste confinment,

I P { Injection Z

Schrader Bluff/West Sak Formation: Within the Northstar Unit area, the Schrader
Bluff Formation consgtutes an injection zone composed of sands interbedded with
siltstones and shales (Exhibit C-1). This interval is called the Schrader Bluff Formation
in the Milne Point Area, but is usually referred to as the West Sak in the Prudhoe Bay
and Kuparuk Fields. The sandstones are mostly fine to very fine grained, and have
moderate reservoir quality. These rocks have reached a hurial depth of 6000-7000' feet
. and are more lithified than the rocks in the shallower section. The Schrader Bluff
- averages 600 feet thick in the Northstar area. It gets sandier up-dip to the southwest over
Milne and Kuparuk Fields. The top of the Schrader Bluff interval is picked by
correlation with the Milne Point Field. The top of the Schrader Biuff, as shown on
Exhibit C-1, may be considered part of the overlying Ugnu Formation by some
interpreters. The bottom on the interval is picked at the transition to the Colville Muds.
There is a significant shift in gamma ray log value at this marker.

Ugnu Formation: The lowermost 1100 feet of rock in the Ugnu Formation form the
middle of the lower injection zone. These deltaic to fluvial shales, silts, and sands are
expected to have variable lateral continuity. The sand beds in the Ugnu have a variety of
wireline log signatures indicating shifting environments of deposition ranging from
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fluvial, to marine deltaic channels, to shoreline, and shallow marine near shore sands
bars. The mudstones and occasional coals are consistent with deposits in bays, lakes and
swamps characteristic of delta environments.

The transjtion from shales of the Colville Muds to Seabee marine sands to deltaic and
fluvial sands in the Ugnu is part of a large regression in the Middle Brookian. The
cleanest, sandiest part of this sequence is in the uppermost part of the Ugnu

(Exhibit C-1). There are approximately 500 feet of good sands and interspersed silts and
shales which farm the top of lower injection zone. These sands are primarily fluvial in
origin. The top of the injection zone is picked at the sharp top of the Ugnu sands, at the
top of the Middle Brookian Megasequence, and at the base of the thick shale marking a
significant transgression at the beginning of the Upper Brookian Megasequence.

The Ugnu sands are likely to be poorly consolidated, particularly near the top. They
retain significant original porosity and permeability in the upper part of the lower
injection zone (average of 26-28% porosity, and a predicted permeability of 600
millidarcy, with a range of 200-2000 millidarcy, based on the petrophysical log
interpretation of Northstar-01 and Long Island wells). The interbedded mudstones and
siltstones greatly reduce the vertical permeability and should provide at least local
barriers to vertical flow. Because of the high ratio of net reservoir sands to gross
thickness in the upper part of the zone (65%, based on the gamma ray log of Seal-A-01),
connectivity between the Ugnu sands should be expecied. The overlying silt and shale
barrier provides confinement immediately above. The lower injection zone as a whole
has slightly lower rock properties than the upper Ugnu atone (26-28% porosity, 600
millidarcy, and 45% net:gross). These sands are used very successfully for waste
disposal in the Prudhoe Bay area.

Maior Barxier Between Injection Z

- Between the two proposed injection zones there are 250 feet of shale and silt deposited

~ during the major marine transgression at the beginning of the Upper Brookian. The
sediments are aggradational deposits of mainly muddy sediment accumulating on a broad
shelf. The base of this barrier is defined by the top Middle Brookian marker (TMBK on
Enclosure C-1), and the top is at the base of the first regressive Sagavanirktok sand. This
shaley and silty interval is extremely correlative regionally, and is very consistent in
character and thickness. There are shales with occasional thin sands near the base, and it
grades into a silty section upwards.
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The lower portion of the Sagavanirktok Formation is made up of deltaic/shoreline
deposits which form six upward coarsening cycles of shale, silt and sand (Enclosures C-1
and C-2)._ These cycles are very recognizable, and are much more correlatable than the
fluvial/deltaic sands of the Ugnu. These six Sagavanirktok sands correlate
lithostratigraphically all the way south across the Prudhoe Bay Field. The Prudhoe
nomenclatire was used in naming these sands. The proposed upper injection zone is
greater than 450 feet thick, and is made up of the first three cyclic sands of the
Sagavanirktok Formation. The sands have excellent rock properties (average of 30%
porosity and a range of 27-32%, and a predicted permeability of 1000 millidarcy, with a
range of 400-2000 millidarcy, based on the petrophysical log evaluation of Northstar-01
and Long Island-01). They are shallow enough to be loosely consolidated. These sands
are important waste disposal sands at Prudhoe Bay.

The top of the proposed injection zone is picked at the SV2 marker, and the base is
picked at the base of the SV1 sand. The silty shales between the two SV2 sands and
between the SV2 and SV1 sands are very regionally extensive, and they will act as
serious barriers to vertical fluid movement within the upper injection zone. Flow is
likely to stay almost entirely within the sand unit receiving the injection since the
horizontal permeability is much higher than the vertical permeability in this system.

Upper Arresting Zone

The overlying arresting zone is made up of the top three coarsening upwards cycles of the
lower Sagavanirktok Formation. While the sands certainly have good rock properties,
the three thick shale and silt barriers between the sands, and the overall thickness of 700
feet, constitutes a significant barrier to vertical flow. Any fluids leaking into this system

- would be expected to stay in the first sand reached.

~ The arresting zone is defined by the marker SV35 at the top (the top of the sixth upward
coarsening cycle) and by the SV2 marker at the bottom.

Upper Confining Zone

The upper arresting zone is capped by about 300 feet of regionally comelatable silt and
shale between the SV6 and SV5 markers. This shaley zone marks deposition on a mud
dominated shelf during the maximum transgression within the Upper Brookian, and

immediately precedes the regressive sequence of the upper Sagavanirktok which makes




up most of the overburden in this area. The shale is extremely consistent and represents a
competent barrier to vertical fluid movement.

Structure

Structure maps for all of the important horizons are included as Exhibit C-3 through C-9.
These maps were constructed from contouring well data, and were not directly
constrained by the mapping of seismic data. There are 6 wells within the Unit, and up o
17 additional wells from the area used for mapping (Exhibit C-3).

The dip of the beds is quite consistent, and is to the east-northeast. There is a slight shift
in the dip towards the north with increasing depth. The dips are extremely gentle (100
feet per mile, or approximately 1 degree). Examination of the shallow horizons on the
2D seismic data did not indicate any significant offsets due to faulting (Exhibit 3-3 is a
sample seismic line).

The structural contour of the permafrost is shown in Exhibit C-10. Base-permafrost
picks are based on resistivity and sonic log measurements. As mentioned above, the
permafrost in the offshore Northstar area is less consistent than onshore (Exhibit C-2,
Exhibit 3-2), and the base is shallower. The permafrost has not disappeared in the
Northstar area, but has thinned. There is still significant, regionally extensive permafrost
across the unit (the deeper wedge in Seal-A-01 is at least 400 feet thick). This permafrost
forms an additional barrier to any upward fluid migration.

Occurrence of Hydrocarbons

There are no indications of trapped hydrocarbons in the Brookian section within the
Northstar Unit. Not only are there no hydrocarbons on logs, but there are none seen in
- the detailed Amstrat cuttings description which can catch subtler shows.

- The Ugnu and Schrader Bluff/West Sak Formations are well known to contain oil
accumulations far up dip to the southwest in the Milne Point area. These accumulations
do not extend anywhere near the Northstar Unit.

Qutcrops and Recharge

None of the formations proposed as confining, arresting, or injection zones outcrop in the
general area. Within the Northstar Unit, the top of the upper confining zone is at least
3000 feet deep (Exhibit C-3), and the top of the proposed upper injection zone is 4000
feet deep subsea (Exhibit C-S). Regional correlation on wells and seismic show that
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these zones approach the surface towards the southwest (Kuparuk Field area), but on the
way there they intersect approximately 2000 feet of permafrost. These zones themselves
do not reach the surface, as they were eroded by an unconformity, and the shallowest
rocks are all the more recent deposits of the Gubik Formation.

-

References
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Exhibit C-1

Type Well Log

The Seal A-01 type log is on a scale of 1 inch equal to 200 feet TVD. Please remove it
from the original June 1996 permit application sent to you and insert it here.
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Exhibit C-2
Regional Cross-Section

Please remove the regional cross section included in the june 1996 permit application
sent to you and include it here



PLACEHOLDER FOR EXHIBIT C2
NORTHSTAR AREA CROSS SECTION



























Appendix D
Aquifer Exemption Supplemental Information

»

This appendix consists of the following exhibits :

Exhibit D-1 : U.S. Fish and Wildlife Service Brochure. This brochure is available by
contacting Mr. John Hall at the Alaska Region office, U. S. Fish and Wildlife Service,
Tudor road, Anchorage, Alaska; or alternately, Mr. Tom Barnes at the BPX office, (907)
564-5154 ' ' -

Exhibit D-2 : BPX brochure on Wetlands and the Alaskan Oil Industry. This brochure is
available by contacting Mr. Tom Barnes at the BPX office, (907) 564-5154.

Exhibit D-3 : Water salinity calculations for aquifers in the Northstar area.
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Exhibit D-3

Water Salinity Determinati

In the Northstar area, two wells have been logged below the permafrost through the
tertnary-cretaceous interval between 2000-7000 feet (Northstar-01 and Long Island).
Salinity calculations of the clean sand intervals using the industry accepted Archie
equation are attached. The common data used and the various steps involved in the
Archie calculation are explained and the total dissolved solids values (TDS) are shown in
the tabulation in column eight This data is also plotted on page 7.

Other area wells Seal-01, Seal-02, Seal-03 and Seal-04 do not have adequate log
coverage in the up-hole section for discrete calculations. In particular density logs were
missing which is required for porosity estimations. Consequently, porosity values and
the subsequent salinity determinations for these wells are based on a regression of data
from the Northstar and Long Island wells.



Water Salinity Calculation Procedure
The two wells, Northstar-01 and Long Island, were selected for direct calculations_
because they are representative of the shallow sands in the Northstar area and have
available wireline logs in the up-hole section. There were no actual water samples taken
from the shallow sections in the Northstar area.
The steps in the calculation were:

1) Approximate Temperature Below Permafrost:

Temperature = 0.022*(Depth-Permafrost)+32
Permafrost Depth= ~1,520 feet subsea

2) Porosity from the Density Log:
Phi=(Rhoma-Rhob)/(Rhoma-Rhof)

Rhoma = 2.65 g/cc
Rhof = 1.00 g/cc

3 Apparent Formation Water Resistivity (m from the Archie equation):

Rwa =Phi*m * Rt
m=1.80

4) Water Resistivity @ 75 deg. (Schlumberger):
Rw@75 = (Rwa * Temperature + 6.77)/81.77
5 Total Dissolved Solids in NaCl Equivalents (Dresser Atlas):

TDS = 10~(3.562-LOG10)Rw@75 - 0.0123))/0.955
























Appendix E

Area of Review - Well Data

»

As shown in Exhibit E-1, exploratory wells Seal A-3 and Seal A4 fall within the ¥2 mile
area of review (AOR). Corrective action plans are not needed on these two wells. Data
on the wells is attached.

After development drilling occurs, it appears that one additional well will fall within the
AOR. Well plans call for drilling mostly vertical holes to a depth of approximately 4600
feet TVD and cementing surface casing at that point. This will put good cement across
the arresting and confining zones and promote good formation-casing bonding. Casing
and cementing programs will ensure that fluid confinement is not jeopardized by the
development wells. Any deficiencies or failed casing-cementing pressure tests will be
corrected immediately. It is standard BPX policy and State of Alaska requirements that
any well failing to test properly be repaired before drilling continues.

Seal A-3 Status:

The attached State reports show that 5000 feet of surface casing was set at 4459 feet TVD
and cemented to the surface. This depth puts the casing shoe below the arresting zone.
The lower part of the well was abandoned with five bridge plugs and three cement plugs.
Two cement plugs were placed inside the 9 5/8 casing above the 13 3/8 shoe, and the 9
5/8 X 13 3/8 annulus was squeezed as shown on the near-surface schematic. All casings
were cut off 19 feet below the original mud line.

Seal A4 Status:

-The attached State report shows that 6673 feet of surface casing was set at 5512 feet TVD
‘and cemented to the surface. This depth places the casing shoe in the middle of the lower
injection zone. The original hole was subsequently lost at 6450 feet TVD. A cement
plug was set and and sidetrack #1 initiated. The intermediate casing was set and this hole
was also lost. Sidetrack #2 was started at 12207 feet (9001 TVD). The lower hole was
abandoned using two cement plugs. Two plugs were placed in the 9 5/8 casing above the
13 3/8 surface casing shoe and the 9 5/8 X 13 3/8 annulus was squeezed as shown on the
near-wellbore schematic. All casings were cut off 19 feet below the original mud line.
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E&P SERVICES, INC.
June 23, 1994
Mr. David Johnston, Chairman
Alaska Oil and Gas Conservation Commission
3001 Porcupine Drive
Anchorage, Alaska 99501
ATT: Blair Wondzell, Senjor Petroleum Engineer
RE: Finai Abandonment of Wells on Seal Island, Beaufort Sea, Alaska

Gentlemen;

Please find enclosed three (3) originals of ACGCC Form 10-403 and supporting
documentation covering the final abandonment of the following wells:

Shell Westemn E&P Inc.  BF47 No. 1 (Seal A-1) 83-0T%
Shell Western E&P Inc. OCS Y-181 No. 1 RD (Seal A-2) 84 -0t1
Shell Westen E&P Inc.  BF-57 No. 1 (Seal A-3) 84 -073
. Shell Western E&P Inc. OQCS Y-180 No. 1 Gu- 2209

These wells are iocated on Seal Island in the Beaufort Sea. The [ease upon which Seal
Island is located is committed to the Northstar Unit, and Amerada Hess Corporation (AHC)
is the Unit Operator. Accordingly, the final abandonment wark on the above wells will be
performed by AHC. A separate submittal is being made to the MMS for the OCS wells.

If you have any questions conceming this work, please contact the undersigned. We
would appreciate receiving a copy of the approved 10403 forms in this office. The
originais shouid go to AHC in Houston, as the address appears on the form.

Sincerely,

Jo
J'L—ﬂ- Not

R. C. Gardner < 79‘;@ /GJ/— @ :
for Amerada Hess Carporation The ot? Fo Howstou |

| |
Enclosure T#l e C"ﬁ)’/ 7o ;;:701942%9,«- :
cc:  John Simon, Amerada Hess Cdn;p'ciration K ) l\

Cliff Richard, Amerada Hess Corporation (9 *

715 L Street  Anchorage, Alaska 99501  (907) 258-3446  FAX (907) 258-5557



' STATE OF ALASKA

ALAS 'L AND GAS CONSERVATION ¢ "fMISSION
WELL COMPLET OR HEGOHPI.ETIO AEPORT AND LOG
1. Btoun o Wall Clanificetion of Service Waell
oi. @ Gas O susPENDED O ABANDONED O  SERVICE D
2. Nema of Operator 7. Parmit Number
3. Address rn-E&P Inc. S.BA%;L::mbcr

601 West 5th Ave., #810, Anchorage, AK 99501 s0- 029-21130

4. Location of vt st surface 9. Unit or Lease Name

1541.5' FSL, 629' FEL, Sec. 11, T13N, R13E BF-57
At Top Producing tnterval ) 10, Well Numbar
4912' FSL, 2788' FWL, Sec,24, T13N, RI3E [ _No, 3~ =

At Touwl Depth,

4124 FSL, 2613°' FWL, Sec. 24, T13N, RI3E

13. Field and Pool

§. Elevation in feut findicats KB, DF, ste.} “{ 6. Lasse Dasignation and Serial No. HILDCAT
55' KB ADL_ 312809 .
12. Date Spudded 13. Data T.D. Reached 14. Date Comp., Susp. or Aband. 15. Water Dapth, if offshore | 16. No. of Completions
7/9/84 11/12/84 2/10/85 __femst 0
17. Towl Dapth {(MD+TVD} |18.Plug Back Depth (MD+TVD}| 19, Dirsctional Survey 20. Dapth where 555V st | 21. Thickness of Permafrost
15455/11605 110/110 YES R NOoD - feet MD 1700
22. Type Elactric or Other Logs Aun
SP/GR/DISFL /BHCS/NGT/LDT/CNL /ML /D1L /BHC/SGT/DCL /CET /CCL/CNT
<N CASING, LINER AND CEMENTING RECORD
SETTING DEPTH MD
CASING SIZE[WT, PER FT. | GRADE TOP BOTTOM HOLE 5I12E | CEMENTING RECORD AMOUNT PULLED
(20" 133# K-RKE 0 1502 28" 3700 Sx Permafrast?2 | =0-
13-3/8" 72# N-80 ] 5000 171 1950 Sx Permafrost
_ 800 Sx Class G -0~
.2-5/ 8" |53 5# N-80&| - 0 14280 12%® 1450 Sx Class 6 -0-
" 32# 1-80 LTC 8427 _15455] & 478 Sx flass -0~
24. Pertorations open to Production (MD+TVD of Top_andfﬁonom and 25. TUBING RECORD
interval, size snd number} SIZE DEFTH SET (MD}  { PACKER SET (MD}
11714-11763"' D
9100-9133" TVD 26. ACID, FRACTURE, CEMENT SQUEEZE, ETC.
qo4s -q0Ng S5 DEFTH INTERVAL (MD) | AMOUNT & KIND OF MATERIAL USED
196 Holes
4 JSP 22.0 gram RDX Charges
27, . PRODUCTION TEST
Date First Production Method of Cperation (Flowing, gas lift, etc.)
1/22/85 Flowing -
Date of Test Hours Tested PRODUCTION FOR |OIL-BBL GAS-MCF WATER-BBL | CHOKE §I12E | GAS-OIL RATIO
2/6/85 12 TEST PeRroD I 0 0 1030 32/64 -
Flow Tubing Casing Pressure . ICALCULATED OtL-BBL GAS-MCF WATER-BBL jOIL GRAVITY-API (corr)
Press. 261 0 24.0UR RATE P 0 0 2500 -
28, CORE DATA

Brief description of lithclogy, porosity, fractures, spparent dips and presence of oil, gas or water. Submit core chips.

RECEIVED
MAR 27 1985

See Attached Core Depths
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Alzska Oil & Gas Cons, Commission

Anchorage

Form 10407
Rev. 7-1-80

CONTINUED DN REVERSE SIDE

_ Submit in duplicate




/

1 STATE OF ALASKA -~ )
A A QIL ANDGAS CONSERVATION COMMIS N
1. fypa of Request: Abangon X Suspend ___ Operatron shutdosm ___ Re-onter suspended wel ___
Altet CREING Fepan wed Plugong Tirme extenyen Sumulye
Change spprered progQram ., Pl lubng o ance Fertoraie .__ Cer
2. Name of Qperator 8 Type of Weli: 8. Datum etevatron (OF or X8)
Amerada Hess Corporation Ow“-x- 55 ft KB feet
- — 3 00 Exploratory &
1 Address 1201 L°“15;~Ia-“g %o ngte Sirangraonic . 7. Unitor Propenty name
Houston, ’ Servce __ Northstar Tnit/Seal Island
4. Location of well at sudace 19%1.5 It FSL, 629 It FEL, See. 11, T3N, KD3E, UM & Well number
- _ ) | BF-57 #1 (Seal A-3)
Attop of productive interval 4912 £t FSL, 2788 ft FWL, Sec. 24, T13N, R13E, UM 9, Permit number
84-93
| . INVA L
Aletfectivadepth Same as surface location ' Lyl 10 AP number
S 50 029-21130
Altotal depth &12& fr FSL, 2613 ft FWL, Sec. 24, T13N, RI3E, UM 1. Feid/Poot
Exploratory

12. Present well condilion summary BP @ 14,8127, BP @ 14,678, BP @ 14,533'

Toial depih: measured 10,455 leet Plugs(measured) BP @ 14,402', 14,402-14,118; BP @ 11,590,
rueverucal 11,605 Ieat 11,590-11,200, 8517-8190, 2900-2610,
380110 _
EHective depth:  measured e feat Junk{measured) BP Fish @ 14,816, mill and packer fish
. rugverical 110 feet @ 12,000"

Casing Length Sizm Cemsnted Measured depth True ventical depth
Structural 149* 30" Driven 149" 149
Conductor 1602* 20" 3700 SX(to surf) 16021 1602°
Surlace 5000 13-3/8"  2B50 SX{to surf) 5000 44591
Intermediate 14,280° 9-5/g"* 1450 SX 14,2807 10,911°
Productian - - - - -
Liner 7028° v 475 SX 15,455" 11,588"

measured 15,250-15,350 ° 14,704~14,71%  14,570-14,620 14,497-14,522 11,714-11,763

Peroratian depth:

11,084-11,114 11,041-11,056 9153-9186

RECEIVED

JUN 24 1354

true vertical 11,473-11,529  11,163-11,169

Tubing (size, grade, and measured depty}  None

Packers and SSSY (type and measured depth)  Junked packer @ 12,000 fr MD

Alaska Cii & Gas Cons, Commissioh

13 Altachments Descnption summary of proposal Qataled cperations program A BOP sketGichorage
14. Estrnated date for commencing operation 15 Status of well classification as:
July 15, 1994
16. if proposal was verbally approved (0. . Gas . Suspended X
Name of approver ‘ Date approved Service

17. | hareby ceruly that e foree 9 and correct Lo the best of my knowiedge.
Gardner -z m ¢

Daia June 16, 1994

Signed Tile Agent, Amerada Hess Corporation
’wal FOH COMMISSION USE UNLY
Conailions of approval: Nouly Commission so representative may witness Approval N
Plugintegrity _Y BOP Test . Locaﬁonagea:ama = ’ a.?#’ 4 ( 4
Mecharucal Integrity Test Subsequent form required 10- 4077 -7
- ORIGINAL SIGNED BY
.i\pnrowd by order of the Commission RUSSELL A. DOUGLASS Commissioner Oate G/ 2¢/F ¢
Form 10-403 Rev 0611588 SUBMIT IN TRIPUCATE
. Approved Copy ~S
Returned 9’
s 6-21-%2v
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STATE OF ALASKA
ALASKA OIL AND GAS CONSERVATION COMMISSION
Surface Abandonment / Location Clearance Report

{ Title 20 AAC 25, Article 2)

. - FILE INFORMATION;: T e L e by
Amerada Hess Corp. Well Name: Seal Island BF-57-1
1201 Louisiana, Suite 700 PTD No.: 34-093
Houston, Texas 77002-5681 AP! No. 50-
surface Location: > Unit or Lease Name: North Star Unit
F L, F L Field and Pool;
Section 11 N 13N R 13E M Um Downhole P&A Date:
Inspection Date: N/A |+ 20 AAC 25.125 - ABANDONMENT MARKER: - | Approval Date:
Steet Post OD: (4" min) N/A " Length (10'min) N/A  ft. Height Above Final Grade Level (4'min) NA ft.
Top of Marker Post Closed With: N/A (Welded, Cmt., Cap), Set: N/A (On Wellhead, Csg , In Cmt)
Distance Below Final Grade Level: 19 ft
Side Outlets: All vaives and nipples removed ?  N/A  All openings closed? N/A  With N/A
Marker Pfate Diameter: N/A * Thickness: N/A " Distance Below Final Grade Levet; NA 1.

Marker Plate Attached To: Wellhead N/A Cutoff Csg N/A Other N/A

Information Beadwelded Directly to Marker Post or Blind Marker Plate: { Note when different from fiie information)

|operator: N/A Unit / Lease Name: N/A
Well Name: N/A Remarks: Seal Island is being abandonMled. Casing was cut and
Surface Location: remmoved 19 feet below original mud line. -No marker
F L F L plate was installed due fo offshore location.
ion T ,R M
N ection Date: 8/10/94 | - 20 AAC 25.170 - LOCATION CLEANUP: - |  Approvai Date:
PITS:
Filled In: N/A Liners Removed or Buried: N/A Debris Removed: Yes
SURFACE CONDITION OF PAD AND / OR LOCATION :
Contoured ( Rough, Smooth, Contoured, Flat, Compacted )
Clean; Yes Type & Quan. of Debris if any remaining on pad and / or ocalion: None

TYPE AND CONDITION OF SURROUNDING AREA -
: Arctic Ocean _ ( Wooded, Tundra,Grass,Brush,Dit, Gravel,Sand)
Clean: Yes Type & Quan, of Debris if any remaining on surrounding area : None

TYPE AND CONDITION OF ACCESS ROAD AND SURROUNDING AREA:
N/A ( Dirt, Gravel, Ice, Other)
Clean: N/A Type & Quan. of Debris if any remaining on access ad or surrounding area : N/A

CLEANUP WORK REMAINING 7O BE DONE :  None

RECOMMENDED FOR APPROVAL OF ABANDONMENT: Yes XX No (If "No” See Reason )
Distribution: Reason:

ia - Well file :
h FINAL INSPECTION: Yes XX  No

¢ - Inspector INSPECTED BY: }sy /%w:y DATE: 8/10/94
FI-000 (Rev. 3/93) DOKHKBD XLS '







3R C T MDA

/ B APFNGA OIL AND GAS CONSERVATION CoMmiPRy

APPLIC.-TION FOR SUNDRY APPHJVALS

1. fype of Request: Abandon X Suspend __ Operanon shutdown Ae-anter suspended wel ___
Aner camnng _ Aepar wed ___ Pluggnrs) —. Timeg extenwon Smulxe
Change aoproved Program Puib tubng vanance Pertorate . Other ___

2. Nama ol Operator 5. Type of Weil: & Datum elevauon (OF °’i8_}

: Oevetooment __
AMERADA HESS CORPORATION Exploratcry X 55 f. KB

feet

1 Address 1201 Louisiana St., Ste 700 Straographic ___ 7. Urut or Property name
Houston, Texas 77002 Sernca __ Northstar Unitf/Seal Island

2. Locauon of well at surlace 1565 ft. FSL, 604 ft. FEL, Sec. 11, Ti3N, RI3E, UM | 8 Well number
0CS Y-180, #1(Seal A-4)

Altop of producive interva No productive interval O R ‘ G 1 N A I_ 9, Permit number
84-220

Al effective depth 212 £t 10. AP1 number
50— 029-21236

AlIotaideplh'ﬂGl ft. FSI., 638 .Et..H-II., Sec. 1, m“, RIBE, M. i1, Field/Pool
Exploratory

12. Pregent well condition summary .
Total depth: measureg 16,090 feet Piugs (measured) 15,015'-14,7?5' ’ 251,91,?'-11,585 's
vue verical 12,103 foet 2,800t-2,581", &00'-212

Effectiva depth: measured nz feot Junk {measured) 12,5118’-8,620': BOA and IIWDP
lrue vertical a2 feat 14,363'-12,592' - BHA, BWDP & DP

Casing Length Size Cementad Measured depth Trye verucal depth
Structural 237 apn Driven 2371 237¢

Conductor 1,603%° 20" 3100 sx + top job 1,603" - 1,603°
Surtace 6,673" 13-3/8" 2700 sx (to surf) 6,673' 5,522¢
Intermediata 12,131 9-5/8" 80O sx 12,131' B,960°

Production - - -

Linar 3,200! ™ 1100 sx ©15,015°
d Perloration dapth; measuwred .

kueverical RECFIVED

Tubing (s2e, grade, and measured depth)  Rone ‘Ul 2 4 18%e
Y] T e

L +

11,139°

Packers and SSSY (type and measured dapth)  None alzsia Cii & Gas Jong. Commission
Anchorase

13 Attachments Description summary of proposal Detaled cperalions program X BOP sketch __

4, Estimated date for commencing operation 135 Status of well classification as:
July 15, 1994 i
16. f proposal was verbaily aporoved Gil Gas Suspended X_

Namae of appraver _ Daleapproved| Senvice

17, [ heraby certfy that the ioregoing is 1 76 ang correct 1o the best of my knowiedga
R. €. Gardnezr” ,

Signed _ GAg;m:, Amerada Bess Corporation Date Jume 10, 1995

FOH COMMISSION USE ONLY

Plugiritegnty __, BOP Test Location clearance

Conditions of approval’ Notity Commission sa representative may witness Approval Na P s p

Mecharucal integrity Test . Subsequent form required 10497 .

ORIGINAL SIGNED BY

Approved Copy
‘ Returned

G-25-2%

poroved by order of the Commission RUSSELL A. DOUGLASS Commissioner Date ‘}/ 29/7Y
m 10403 Rev 06715788 SUBMITIN TRIPUCATE

F







) | C
-+ STATE OF ALASKA
ALASKA Ol AND GAS CONSERVATION COMMISSION -
Surface Abandonment / Location Clearance Report
{ Title 20 AAC 25, Article 2)

_ . FILE INFORMATION: o - LRI
Operator, Amerada Hess Corp. : Well Name: Seal island OCS-Y-180-1
Address: 1201 Louisiana, Suite 700 PTD No.: 84-220

Houston, Texas 77002-5681 APl No. 50- “
Surface Location: - Unit or Lease Name: North Star Unit
F L, F L Field and Pool:

Section 11 J 13N R 13E M Um Downhole P&A Date:

Inspection Date: N/A | 20 AAC 25.125 - ABANDONMENT MARKER: -|{  Approval Date:
Steel Post OD: (4" min) N/A " Length (10° min,} N/A ft. Height Above Final Grade Level (4’ min.) ft.
Top of Marker Past Closed With: N/A (Weided, Cmt., Cap), Set: N/A {On Wellhead, Csg , !n Cmf)
Distance Below Final Grade Leve!: 19 .
|Side Outlets: All valves and nippies removed? N/A_ All openings closed? _ N/A__ With N/A

Marker Piate Diameter: N/A__ " Thickness: N/A " Distance Below Final Grade Level: NA R
Marker Plate Attached To: Wellhead N/A Cutoff Csp N/A COther N/A

Information Beadwelded Directly to Marker Post or Blind Marker Plate: ( Note when different from file information)
Operator N/A Unit / Lease Name: N/A
Well Name: N/A Remarks: Seal Island is being abandondled. Casing was cut and

Surface Location: removed 19 feet below original mud line. No marker

} F L. F L ‘plate was installed due to offshore location,

1S T R M

[IWction Dale: 5/10/94 | .. 20 AAC 25.170 - LOCATION CLEANUP:. | Approval Date:
PITS:

Filled in: N/A Liners Removed or Buried: N/A Debris Removed:  Yes

SURFACE CONDITION OF PAD AND / OR LOCATION :
Contoured { Rough, Smooth, Contoured, Flat, Compacted )

Clean: Yes Type & Quan. of Debris if any remaining on pad and / or location: None

| TYPE AND CONDITION OF SURROUNDING AREA : '
Arctic Ocean ( Wooded, Tundra,Grass,Brush,Dint, Gravel,Sand)

Clean: Yes Type & Quan. of Debris if any remaining on surrounding area : None

TYPE AND CONDITION OF ACCESS ROAD AND SURROUNDING AREA; : _
N/A { Dirt, Gravel, ice, Other)

Clean: N/A Type & Quan. of Debris if any remaining on access road or surrounding area ; N/A

'!CLEANUP WORK REMAINING TO BEDONE: None

RECOMMENDED FOR APPROVAL OF ABANDONMENT: Yes XX No ( If "No" See Reason )
Distribution: Reason:
3 efl file ‘
w FINAL INSPECTION; Yes XX No
[ e ——— —_—
¢ - Inspector _ INSPECTED BY: ﬁy /%m;a DATE; 8/10/94

F1-000 (Rev. 393) I9OKHLBD XLS



Appendix F

Well Construction and Abandonment

Construction Procedures and Details

These wells will be directionally drilled to bottom hole locations with departure of
approximately 3653 and 4667 feet, and to a final vertical depth of approximately 6500
feet TVD. This appendix includes the construction details for well WD-1 and the
directional surveys for both wells. The drilling program for WD-1 calls for kicking out
from the vertical at 500 feet, building angle to 40 degrees, and maintaining an accuracy
that will allow for hitting within 100 feet of the target at the upper injection zone (4000
feet subsea). The angle will then be allowed to drop to approximately 25 degrees for the
rest of the well course. All construction requirements exceed the specifications required
by the Code of Federal Regulations and State of Alaska regulations.

The casing-cementing program is depicted in the schematic of Exhibit F-1. The surface
hole will be logged as specified to ensure that the surface casing shoe is set near the base
of the arresting zone. This placement, plus the use of Class-G cement as the tail slurry
around the casing shoe will ensure good zonal isolation up to the permafrost. A full
logging program will be run in the lower 12 ¥ hole. The 9 5/8 casing string will be
cemented with an excess volume to ensure good bonding between it and the 13 3/8
surface casing. Zonal isolation will be verified by cement bond logs. Both surface and
long-string integrity will be verified by pressure testing.

The tubing- casing annulus will be isolated above the injection intervals by stabbing a
tubing seal assembly into a packer. A landing nipple to accept a wire line deployed
.downhole check valve will be installed in the tubing string. The annulus will be filled
-with corrosion inhibited sea water with a diesel cap for freeze protection. The tubing and
‘tubing-casing annulus will be pressure tested to 3500 psi. Should the well not pressure
test satisfactorily the tubing will be removed and the problem corrected before the drilling
rig leaves location.

The well head assembly is shown in Exhibit F-2. The wellhead, controls, and monitoring
instrumentation will all be enclosed in an insulated and heated well house. The lines to
the well will be heat traced and insulated.






. Logging Program

Open Hole:
17 1/2 Surface Hole : DIL/GR/SP/Caliper (From TD to 500')

. 12 1/4 Hole: DIL/GR/SP/BHC/CNL

Cased Hole:
Cement bond log from 13 3/8 shoe up to 500 feet.
Cement bond log from total depth to 13 3/8 shoe.
Directional survey from total depth.

Freeze Protection Plan

The tubing will be heat traced to +/- 1600 feet. The 4-1/2 X 9-5/8 annulus will be freeze
protected with corrosion inhibited sea water with a diesel cap through the permafrost

interval.
Casing / Tubing Specifications
. Type Size Weight Grade Tension Burst Collapse
Surface 133/8" 681b/ft K-55 1,140,0001bs 3450 psi 1950 psi
Inj.Csg. 9 5/8" 471b/ft  L-80 1,161,0001bs 6870psi 6620 psi
Inj. Tbg 4-1/2" 1261b/ft L-80 304,0001bs  7780psi 6350 psi
Cement Volumes

13 3/8 Inch Surface Casing :

Measured Depth: 4435 feet
Basis: Pump excess annular volume (17 2 X 13 3/8")
Total Cement Vol.: 7000 (cu ft) Subject to revision
Lead Slurry Vol.: 2370 (cu ft) 1234 sacks (sx) Cold Set IIT at 1.92 cu ft/sx
{(from surface to 500 feet MD below Permafrost)
_ Tail Slurry Vol.: 4630 (cu ft) 4026 sx Class G cement at 1.15 cu ft/sx
. (from 500 feet MD below Permafrost to casing shoe)

F-3



. Top Job : If no cement returns to surface the EPA and Alaska Oil and Gas
Commission (AOGCC) will be notified. Appropriate logs and other
tests will be conducted and procedures followed as specified by
AOGCC regulations dealing with surface casings (AAC 25.030). -

>

9 5/8 Inch Injection String ;

Measured Depth: 7490 feet

Basis: 12 Y4 X 9 5/8 annulus volume with 30 % excess ,
plus lap of 13 3/8 shoe.

Total Cement Vol.: 1343 cu ft, 1140 sx at 1.18 cu ft/sx. Subject
to revision based on hole conditions.

Construction Procedures

. Drive 20 inch conductor casing at +110°' TVD. Move in the drilling rig. Install
the diverter and function test .

. Directionally drill a 17 1/2 inch bole to the surface casing point. Rig up and run
. E-line logs: DIL/GR/SP/ Caliper. Run and cement the 13 3/8 surface casing.
Install the blow out preventer (BOP) and pressure test per AOGCC regulations.

. Pick up a 12 1/4 inch bottom hole assembly (BHA) and run in the hole. Test the
casing to 2,500 psi for 15 minutes.

. Drill a 12 1/4 bole through the proposed injection interval to a depth of 6350
TVD. Rig up and run E-line logs: DIL/GR/SP/BHC/CNL.

‘. Run the 9 5/8 casing to TD. Cement the string from TD to above the surface
' casing shoe. Circulate out excess cement.

. Clean out the 9 5/8 casing with 8 %2 bottom hole assembly, pressure test, and drill
to +/- 6550 TVD. Circulate the hole clean.

. Run a cement bond log from TD to the surface casing shoe.
. Run 4 1/2, 12.6#, L-80 tubing with heat tracing. Freeze protect annulus with
: corrosion inhibited water with diesel cap. Test the tubing and tubing-annulus
. separately to 3500 psi.

F4



. Install the wellhead and test to 5000 psi. Release drilling rig.

. The drilling fluid program and surface system will conform to the regulations set
forth in the AOGCC Regulations - 20 AAC 25.033. :

Final Well Abandonment Plans

Abandonment plans for waste disposal wells will be implemented in accordance with the
following procedures. At the time of final abandonment, these plans will be revised to
reflect the current State of Alaska Oil and Gas Conservation Commission regulatory
requirements and/or current EPA regulations, as well as utilizing current technology
applicable to the condition of the well at the time. These agencies will be notified in
sufficient time to witness the abandonment operation. Approvals will be obtained via
AOGCC Form 10-403 and EPA Form 7520-14.

Placement of Plugs Above Lower Completion intervals

Two or more separate intervals will most probably be opened in any given well, with the
sequence starting at the bottom. Should a lower interval become useless, it will be
abandoned to ensure that it does not interfere with future injection activity. Integrity will
be verified. Possible isolation methods include the leaving of hard fill-solid, and
placement of cement caps, or mechanical plugs above the completion. The areas or
intervals below and between plugs will be filled with fluid of sufficient density to control
formation pressures, as illustrated on the abandonment schematic (Exhibit F-5). An upper
interval will then be perforated. This process may continue up-hole as dictated by
operating circumstances. After a well is no longer useful, steps will be taken for final
well abandonment.

Final Well Abandonment {Ciosure

Exhibit F-5 is used to represent a possible abandonment scenario for the WD-1 well. Itis

used to provide abandonment data for illustrative purposes on the attached EPA Form
7520-14 (Exhibit F-6). Understandably, specific action plans can not be included in some
places on the form because perforation intervals will vary depending upon how the
disposal process proceeds. Also the type, grade, and quantity of cement used will depend
on the well bore geometry and physical conditions existing at the time of each
abandonment operation. At closure, a rig will remove the tubing and place the
appropriate plugs. The abandonment schematic shows plugs across perforated intervals
and where the final up-hole abandonment plugs will be placed, and how the well will be
left.

E-5















Exhibit F-3

WELL PLANNING
REPORT

BPX - Shared Services Drilling

Northstar deveiopment

WD-1
Thursday, October 31, 1996










SPERRY-SUN DRILLING SERVICFS
WELL PROFILE DATA

CONFIDENTIAL

. BPX - Shared Services Drilling WwWD-1
Northstar development : Thursday, October 31, 1996

MEASURED - ANGLE DIRECTION VERTICAL LATITUDE DEPARTURE VERTICAL DOG

DEPTH DEG DEG DEPTH (Ft.) (FL) SECTION LEG
0.00 0.000 0.000 0.00 0.00 0.00 0.00

500.00 0.000 0.000 500.00 0.00 0.00 0.00  0.000

550.00 0.000 0.000 550.00 0.00 0.00 0.00  0.000

800.00 2.500  200.000 799.92 512 S 1.87 W 545  1.000
1000.00 6.500  200.000 999.26 19.87 S 723 W 21.14  2.000
1050.00 7.500  200.000  1048.89 2559 S . 8.32W 27.24  2.000
1290.00 13.500  200.000  1284.76 66.67 S 24.27 W 7095 2500
1500.00 19.800  200.000 148586 = 12319 S 44.84 W 131,09  3.000
2000.00 34800 200000  1928.90 338.07 S 123.05 W 359.76  3.000
2173.33 40000  200.000  2066.55 436.96 S 159.04 W 46500  3.000
2500.00 40.000  200.000  2316.79 634.28 S 230.86 W 674.98  0.000
3000.00 40,000  200.000  2699.81 936.29 S 340.78 W 99638  0.000
3500.00 40,000  200.000  3082.84 1238.30 S 450.70 W 1317.77  0.000
4000.00 40.000  200.000  3465.86 154031 § 560.63 W 1639.16  0.000
4500.00 40.000  200.000  3848.88 1842.32 S 670.55 W 1960.56  0.000
5000.00 40.000 200000  4231.80 214433 S 780.47 W 2281.95  0.000
5500.00 40000  200.000  4614.93 2446.34 S 890.40 W 260335  0.000
5715.49 40.000 200000  4780.00 2576.51 S 937.77 W 274186  0.000
6000.00 32.887  200.000 500873 273522 S 995.54 W 291076  2.500
6315.49 25.000  200.000  5284.59 2878.58 S 1047.72 W 3063.32  2.500
6500.00 25000 200000  5451.82 2951.85 S 1074.39 W 314130  0.000
7000.00 25000 200,000  5304.97 3150.42 S 1146.66 W 335261 . 0.000
7500.00 25000  200.000  6358.12 3348.98 S 1218.93 W 3563.91  0.000
7711.72 25000  200.000  6550.00 3433.06 S 1249.53 W 3653.39  0.000

The Dogleg Severity is in Degrees per 100.00 Feet
Vertical Section was calculated along an Azimuth of 200.000° (Grid)

Based upon Minimum Curvature type calculations. At a Measured Depth of 7711.72 Feet,
the Bottom Hole Displacement is 3653.39 Feet, in the Direction of 200.000° (Grid)



. BPX - Shared Services Drilling

Northstar development

MEASURED ANGLE

DEPTH
5715.49

DEG

40.000

MEASURED ANGLE

DEPTH

3470.19
J848.76
4762.54
571549

DEG

40.000
40.000
40.000
40.000

DIRECTION VERTICAL

DEG

200.000

DIRECTION VERTICAL

DEG

200.000
200.000
200,000
200.000

SPERRY-SUN DRILLING SERVICES
WELL PROFILE DATA

DEPTH

4780.00

Vertical Section Direction = 200.000° (Grid)

DEPTH

3060.00
3350.00
4050.00
4780.00

CONFIDENTIAL

SECTION

INTERPOLATIONS
LATITUDE ~ DEPARTURE VERTICAL
(Ft) (Ft)
257651 S 937.77 W

FORMATION TOPS
LATITUDE  DEPARTURE

(Fu) (Fu)
122029 § 44415 W
1448.96 S 527.38 W
2000.90 S 72827 W
2576.50 § BT W

AKB Elevation = 50.00 Feet

2741.86

5UB SEA
DEPTH

-3010.00
-3300.00
-4000.00
-4730.00

WwD-1

Thursday, October 31, 1996

TARGET

Top Upper Confining Zone
Base Upper Confining Zone
Upper Injection Zone

Lower Injection Zone

CADRLUINGNSWD1.PRO



Exhibit F-4

WELL PLANNING
REPORT

BPX - Shared Services Drilling

Northstar development

WD-2
Thursday, October 31, 1996









SPERRY-SUN DRILLING SERVICES
WELL PROFILE DATA

CONFIDENTIAL

. BPX - Shared Services Drilling wD-2
Northstar development Thursday, October 31, 1996

MEASURED - ANGLE DIRECTION VERTICAL LATITUDE DEPARTURE  VERTICAL boOG

DEPTH DEG DEG DEPTH (Ft) (Ft.) SECTION  LEG
0.00 0.000 0.000 0.00 0.00 0.00 0.00

500.00 0.000 0.000 500.00 0.00 0.00 0.00  0.000

550.00 0.000 0.000 550.00 0.00 0.00 0.00  0.000

800.00 2.500 33.690 799.92 454 N 3.02 E 545  1.000
1000.00 6.500 33.690 999.26 17.59 N 11.73 E 21.14  2.000
1050.00 7.500 33.690  1048.89 22.66 N 1511 E 27.24  2.000
1300.00 13.750 33.690  1294.48 61.00 N 40.66 E 7331 2500
1350.59 13.750 33.690  1343.62 71.00 N 47.33 E 85.33  0.000
1500.00 18.232 33.690  1487.22 105.24 N 70.16 E 126.48  3.000
2000.00 33.232 33.690  1936.35 285.35 N 190.23 E 342.84  3.000
2500.00 48.232 33.690  2314.15 556.04 N 370.69 E 668.27  3.000
2558.93 50.000 33.690 235272 593.10 N 395.40 E 712.82  3.000
3000.00 50.000 33690  2636.24 874.24 N 582.83 E 1050.7¢  0.000
3500.00 50.000 33690  2957.63 1192.93 N 795.29 E 143373  0.000
4000.00 50.000 33690  3279.02 1511.63 N 1007.75 E 1816.75  0.000
4500.00 50.000 33.690  3600.42 1830.32 N 122021 E 2199.77  0.000
5000.00 50.000 33600  3921.81 2149.02 N 143267 E 258279  0.000
5500.00 50.000 33.600 424321 2467.71 N 1645.14 E 296582  0.000
6000.00 50.000 33690  4564.60 2786.40 N 1857.60 E 3348.84  0.000
6335.11 50.000 33.690  4780.00 3000.00 N 1999.99 E 360555  0.000
6500.00 45.878 33.690  4890.44 3101.84 N 2067.89 E 3727.94  2.500
7000.00 33.378 33.690  5274.78 3366.65 N 224443 E 4046.21  2.500
7335.11 25,000 33.600  5567.08 3502.51 N 2335.00 E 420949  2.500
7500.00 25.000 33.690  5716.52 3560.50 N 2373.66 E 4279.18  0.000
8000.00 25.000 33.690  6169.67 3736.32 N 2490.87 E 449049  0.000
8419.65 25.000 33.690  6550.00 3883.88 N 2589.25 E 4667.84  0.000

The Dogleg Severity is in Degrees per 100.00 Feet
Vertical Section was calculated along an Azimuth of 33.690° (Grid)

‘Based upon Minimum Curvature type calculations. At a Measured Depth of 8419.65 Feet,
the Bottom Hole Displacement is 4667.84 Feet, in the Direction of 33.690° (Grid)




SPERRY-SUN DRILLING SERVICES

WELL PROFILE DATA
CONFIDENTIAL
. BPX - Shared Services Drilling wD-2
Northstar development Thursday, October 31, 1996
INTERPOLATIONS
MEASURED ANGLE DIRECTION VERTICAL LATITUDE DEPARTURE VERTICAL
DEPTH DEG DEG DEPTH (FL) {FL) SECTION
633510  50.000 33.6680 4780.00 2999.99 N 1989.99 E  3605.54 TARGET

Vartical Section Direction = 33.650° (Grid)

FORMATION TOPS
MEASURED ANGLE DIRECTION VERTICAL LATITUDE DEPARTURE SUB SEA
DEPTH DEG DEG DEPTH (Ft) (FL) DEPTH
3659.26 50.000 33.690 3060.00 129444 N 862.96 E -3010.00 Top Upper Conkning Zone
4110.42 50.000 33.690 3350.00 15820t N 1054.67 E -3300.00 Base Upper Confining Zone
5195.43 50.000 33.690 405000 2276113 N 151741 E -4000.00 Upper tnjection Zone
633510 50.000 33.690 4780.00 3000.00 N 199999 € 4730.00 Lower Injection Zone

AKB Elevation = 50.00 Feet

* EADAILLINGWNSWEI2 PRO



Exhibit F-5

Proposed Abaondonment Schematic
. Northstar Well WD-1

MD (BKB)
LS (measured depth

below rig)

KOP: s00°

Max. Angle: 40° ‘ 20" Conductor 110°'MD
Departure at BHL : Approx 3700° (60SS)

Base Permafroat 1569'MD .

(150088) Final Abandonment Cement Plug

13-3/8", 68%, K-55 Casing

Final Abandonment Cement Plug

13-3/8" Shoe !
4762MD 4435'MD
(4000SS) (375088)
5715MD . |
(47308S) Final Abandonment Cement Plug

Heavy Mud or Weighting Material

Injection
Interval

PRINCE C

ANDREEK > Early Abandonment
UGNU

FORMATIONS
. | Early Abandonment
‘ " 7490MD
o - - 9-5/8" Shoe
(6880SS) L _

(6500SS)
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Exhibit F-6

Form Approved. OMB No. 2040.0042. Approvei exgures ‘93091

UNITED STATES ENVIRONMENTAL PHOTECTION AGENCY!
Py WASHINGTON, DC 20460
wEPA PLUGGING AND ABANDONMENT PLAN
AND ADORESS OF FACILITY NAME AND ADDRESS OF OWNER/OPERATOR
orthstar Development Project BP Exploration (Alaska) Inc.
.8eal Island - Stefasson Sound (North Slope) 300 E. Benson Blvd,
Deadhorse, Alaska Anchorage, Alaska 99508
STATE COUNTY PERMIT NUMBER
LOCATE WELL AND QUTUNE UNIT ON
" SECTION PLAT — 640 ACRES AK North Slope
SUAFACE LOCATION DESCRIFTION ] :
N SE_%OF NE VOF GF  %SECTION 11 TOWNSHIP J3N  RANGE 13E
ol o LOCATE WELL IN TWO DIRECTIONS FROM NEAREST LINES OF QUARTER SECTION AND DRILLING UNIT
L1 1 I :
i N ! ¥ ! i Surfaca
N S | I Location] 3B from (N/S) S Line of fuanss section
T I 1 E l I and ft. from {E/-W) E____ Line of auaner section
S ——— TYPE OF AUTHORIZATION WELL ACTIVITY
w l ! E ! ! I € XXndividual Permit TICLASS )
: | S O Area Permit L CLASS Il
L L1 oy ORAul. O Brine Disposal
i i i i l l {0 Enhanced Recovery
t —i M8 Number of Wells _1___ O Hydrocarbon Storage
i | A 1 ' | OCLASS It
| I 1
[ [ 1
5 Lease Name Northstar Unit Well Number WD-~1
‘ - CASING AND TUBING RECORD AFTER PLUGGING METHOD OF EMPLACEMENT OF CEMENT PLUGS
O The Balance Method
SIZE WT(LB/FT) | TO BE PUT INWELL FT [TO BELEFTINWELLF)|  HOLE SIZE (3 The Dump Bailer Method
0 The Two-Piug Method
O QOther .
To be determined at
abandonment.
CEMENTING TOQ PLUG AND ABANDON DATA: PLUG #1 PLUG #2 PLUG #3 PLUG #4 PLUGHS | PLUG ¢6 PLUG 57
Size of Hole or Pige in which Plug Wil Be Placed tinches} g /8 |9 5/8 19 5/8 g 5/8
Depth 1o Bottom of Tubing of Drill Pips (h.) Upper conf perma top
Sacks of Cement To Be Used (aach plug) pone zone fros
Slurry Vieluma To Be Pumped (cu. .}
Calculated Top of Plug i)
Moasursd Top of Plug (i 1agged 1) Planped Leneth 200 150 150 150 !
1
Slurry W {Lb./Gal.) :
Type Cament o Cthar Material (Class ) !
ST ALL OPEN HOLE AND/OR PEAFORATED INTERVALS AND INTERVALS WHERE CASING WILL BE VARIED 1if any),
To From Ta

From

Not available at thisitime

Estimated Cost to Plug Weils

$400,000 each

CERTIFICATION

! certify under the penality of law that I have personally examined and am familiar with the information
submitted in this document and all attachments and that. based on my inquiry of those individuals
immediately responsible for obtaining the information, | believe that the information is true, accurate,
andcomplete, {am aware that there are significant penaities for submitting false information, inciuding
the possibifity of fine and imprisonment, (Ref. 40 CFR 144.32)

Ll

NAME AND QOFFICIAL TITLE (Please type or print)
Northstar Unit Field Manager

SIGNATURE

DATE SIGNED




Appendix G

Waste Analysis Plan



. Northstar Unit

g North Slope - Alaska

Waste Analysis Plan

August 1997

This plan will be revised within 90 days of startup and will outline training

. and operating procedures once all specific facility details are firmed up.

Prepared By:

BP Exploration {(Alaska) Inc.
900 E. Benson Boulevard
P.O. Box 196612
Anchorage, Alaska 99519-6612












1.0 INTRODUCTION

BP Exploration (Alaska) Inc. (BPX) plans to construct an oil production and waste
handling facility at the Northstar site on the Alaskan North Slope. BPX has applied to the
Environmental Protection Agency (EPA) for an Underground Injection Control (UIC)
Permit to operate a Class I Non-hazardous Industrial Well at the site. This Waste Analysis
Plan (WAP) outlines procedures for controlling, sampling and analyzing wastes prior to
deep injection well disposal. The WAP is based on information available at the time of
application for the UIC permit. It is subject to review and revision as engineering design
finalizes the flow process and specific operating plans are developed.

Wastes streams and sources will continue to be evaluated to ensure that they can be
injected safely, with minimal environmental or health risks. In addition, wastes must be
physically and chemically compatible with the well structure, rock formations, and other
materials in the disposal stream.

1.1 General Description of Facility

The Northstar facility will inject permitted oil field wastes between 4000 and 6500 feet
below the ground surface. Wastes will be confined in the injection zone by impermeable
rock layers and the permafrost. (The aquifers below the permafrost all qualify for EPA
aquifer exemption status) A complete description of the disposal process and the injection
facility is contained in BPX's UIC Permit Application. A block diagram of the facility
processes is included here as Exhibit 1.

1.2 Description of Wastes and Sources

Waste sources and their characteristics are also discussed in Section 2.0 of the text and
. waste minimization, segregation and analysis is discussed in Section 8.0. A waste flow
- schematic that summarizes the disposal picture for the Northstar complex is included here
- as Exhibit 2.

The main waste generators are the drilling rig-grinding plant system, the process
facilities, and the field camp. The following volumes are projected for disposal over the 20
year project life, assuming a maximum produced water disposal situation developes.

Rig muds and other liquids 360,000 Bbls
Rig drill cuttings and other solids 80,000 Bbis
Flush waters for cuttings disposal 60,000 Bbls
Camp sewage and gray water (Class [) 600,000 Bbls






- 10.

Stimulation Fluid: Stimulation fluids are chemical compounds which have been
designed to enhance the productivity or the injectivity of a well. They are
injected into producing or injection zones. The fluid is normally acidic and may
contain various chemicals to enhance its properties. The fluid is usually non-
¥iscous, low in pH and has a pale color except for the soil contaminants which
will sometimes be present.

Clean-Up Fluids: Clean-up fluids, or washwaters, are predominantly water
which has been contaminated in the process of washdown of an area, engine,
etc. The fluid is normally turbid, has a moderate pH, contains some amount of
hydrocarbon material and has a density very close to water.

Crude Oil: Contaminated crude oil is penerated during spills of crude oil or as a
waste from a well workover. The contaminants in the crude oil are normally
water and some amounts of soil. Crude oil is basically a blend of many types of
hydrocarbons with some impurities. It is black in color, somewhat acidic,
viscous and has an odor somewhat like refined motor oil. It may contain
nitrogen and sulfur compounds, salts and trace metals.

Diesel: Diesel fuel wastes are generated from a variety of sources by workers
who use diesel as a fuel, solvent, workover fluid or as a freeze prevention fluid.
The diesel will normally be contaminated with small amounts of chemicals or
water. It will be pale in color, fluid, near neutral in pH and have a characteristic
hydrocarbon odor.

Condensate: These fluids can vary in composition since they are collected from
drain sumps, blow case discharge, and knock-out pots. This is an effluent from
normal process separation of oil, water, and gas. The specific gravity is less
than 1.0 and pH is about neutral.

Natural Gas Liquids (NGL): Natural gas liquids are petroleum products
(propane, butane, etc.) which are disposed of as wastes when they become
contaminated with water, solids or some other hydrocarbon. NGL will normally
be a contaminant in a waste of another classification; however, the NGL 1s
ignitable and will usually be the waste constituent of most concern. Wastes
containing NGL will not be accepted for disposal unless they are non-
hazardous. NGL will be pale in color, near neutral in pH, less dense than water,
fluid, have a distinctive chemical odor and will evaporate quickly.

Lubrnicating Oils and Hydraulic Fluids: Spent lubricating oils and hydraulic
fluids are produced as wastes of engines and power transmission systems. They
contain small amounts of metal and chemical additives to enhance their
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11.

12.

13.

14.

15.

16.

properties. Whereas some hydraulic fluids may be light in color, normally these
materials will be dark in color, moderate in pH, of moderate viscosity and have
a characteristic oil odor. They will be less dense than water.

Arctic Pack: Arctic Pack is a proprietary product which consists of diesel with
some gel additives. It is used to prevent freezing of well facilities which are
exposed to cold weather. It will be disposed as a result of contamination by
water, soil, or hydrocarbons, or as a result of a well workover. It is pale in
color, moderate in pH, fluid and has a characteristic hydrocarbon odor.

Solvents: Solvents typically consist of a wide range of hydrocarbon products.
Spent solvents are normally contaminated with grease, solids and/or water.
Solvent contaminated wastes will not be accepted for disposal unless they are
non-hazardous. The solvents often have a density less than water, have a low
flash point and have distinctive hydrocarbon or chemical odors.

Spent Acid: Acids are used widely as cleaning fluids and in chemical reactions.
Spent acids result from an acid being excess to needs, off specification, or
contaminated with solids, water or some other chemical. Acids will be
characterized by low pH and sometimes will have a biting odor. The acids will
normally be fluid with moderate to low reactivity.

Caustic Fluid: Caustic fluids involve a wide range of materials which are
characterized by high pH and corrosivity. These materials are normally
generated by cleaning operations, as off-specification chemical compounds, or
as the result of chemical combinations which are characterized as caustic
because they are high in pH. These materials will be high in pH, fluid, and may
have a biting odor. Color will often be pale and density will normally be greater
than water.

Glycol: Glycol is an alcohol which is widely used in circulating fluid systems
1o prevent freezing. It will be disposed of when contaminated with water,
hydrocarbons or solids. Glycol is pale in color, denser than water, moderate in
pH, fluid and has a characteristic hydrocarbon odor.

Methanol: Methanol is a light alcohol which is widely used as a freeze
prevention fluid. It is often used in combination with other materials, such as
glycol, and will often be a contaminant in wastes of other characteristics.
Because it is ignitable, it will often be the contaminant of concern in mixtures.
Methanol is a pale fluid which is less dense than water, has a somewhat low pH
and has a distinctive chemical odor.
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17.

18.

- 19,

20.

21.

23.

Production Chemicals: This broad category includes chemicals used in the
production or transportation of crude oil to achieve certain desirable effects.
Examples are corrosion inhibitors, emulsion breakers and foam suppressants.
Other production chemicals include proprietary compounds used in-drilling
fluids, muds and cleaning products.

Laboratory Waste: Laboratory waste will be similar to Production Chemicals in
that it will contain various chemicals, products and contaminants in varying
proportions. Normally laboratory waste will be spent and its potential for
incompatibility with other wastes has already been exhausted. Laboratory
wastes will not be accepted for disposal unless they are non-hazardous. The
volume will be minuscule.

Transformer Qil: This oil is used as a non-conducting medium in electrical
power transformers and is discarded when the equipment is abandoned. It will
not be accepted for disposal unless it is non-hazardous. The volume will be
very small.

Source Water: This is subsurface water produced from the saline aquifers below
the permafrost; however, its use is not planned at this time. If so, it would be
used for making drilling mud and flushing the disposal well. It has a high
dissolved solids content and is useful only for industrial purposes. The specific
gravity is in the 1.034 range. This water is not considered a waste.

Miscellaneous Waters: This includes sea water, surface runoff to well cellars,
snowmelt, and fresh water which is not considered as clean-up fluid. These
wastes may contain small amounts of contaminates and the sea water will
contain significant amounts of salt and dissolved solids. These waters will be
clear in color, of moderate pH, fluid, lacking in characteristic odor and will be
near or slightly above the density of pure laboratory water.

Produced Water: This is brine produced from the oil reservoir during the oil
recovery process. It is separated from the oil and gas and must be disposed of or
reused. It is moderate in pH and has a high dissolved solids content.

Boiler Blowdown Water: This is fresh water used in boilers, typically to make
steam for drilling rigs. It is collected when the boiler is taken out of service for
some reason. It will not be contaminated but will have some amount of
cations/anion concentration reflective of the initial fresh water source. The
volume will be small.
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24,

Domestic Waste Water: This waste stream was originally potable water used
for human consumption. It comes from the kitchen, showers, lavatories,
laundry, toilets, and any camp floor drains. It will have a gray turbid look and
some associated odor. It typically has a suspended and dissolved solids content
of less than one percent. If the raw stream is treated it is possible to concentrate
and collect the solids as sludge which can be disposed of separately.

1.22 Description of Wastes Requiring Grinding Prior to Injection

25.

26.

27.

Drill Cuttings: Drill cuttings are generated when the drill bit penetrates the rock
formation. Drill cuttings are circulated to the surface with the drilling mud and
are separated from the liquid mud with the use of a "shale shaker". Cuttings can
be composed of sand, gravel, clay, shale, hydrocarbon bearing rock or other -
naturally occurring formation solids and are denser than water. Residual mud
(water or oil base) can remain on the cuttings following the shale shaker. Water
base mud is typically used to suspend cuttings during transport from the point of
generation to the grinding and injection facility if it is not located adjacent to the
drilling rig. Mud is also required to maintain suspension of solids during
processing through the grinding and injection circuit.

Frac Sand: Certain well stimulations utilize proppant or "frac sand” to fill the
producing formation fracture space created during a well stimulation. The
stimulation objective involves keeping the frac sand in the formation fracture to
increase well productivity. At the well head, "loose" frac sand can be
backflowed to the surface as part of the frac job or later as part of a well clean-
out. Frac sand can be transported from down hole to production facility
separation vessels, where it will accumulate until removed during a vessel
clean-out. In addition, small quantities of frac sand can be found in flow line
pigging material. Frac sand is an inert ceramic matenial, and as a waste it is
commonly accompanied with crude oil, fresh or sea water, formation solids,
small amounts of chemicals and spent acid. Carbo-Lite is a common proppant
used on the North Slope and is composed primarily of aluminum oxide and
silicon oxide. As with drill cuttings, transportation to and processing of frac
sand at the grinding and injection facility requires the use of mud to maintain
solids in suspension.

Vessel Sludge/Sand: Fine solids particles from the oil producing formation,
biomass, pipe scale, or frac sand can accumulate in test separators, tanks,
production facility vessels, and heat exchangers. These solids are periodically
removed and can be associated with crude oil, fresh or sea water, and production
chemicals or solvents. The solids are denser than water, bave a distinctive
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28.

29.

30.

31.

hydrocarbon odor, and usually assume the dark brown or black color of crude.
Mud can be used to transport vessel solids to the grinding and injection facility
and would be required to suspend solids during processing.

Contaminated Gravel: Contaminated gravel is the result of spills associated
with various oil field operations. The major source of gravel contamination is
caused by fuel and crude spills; however, spills of the other injectable wastes
can be the source of gravel contamination. The characteristics of the
contaminated gravel will be dependent on the source and concentration of
spilled material in the gravel. Gravel that is not readily treatable for reuse can
be disposed of by grinding and injection. Pre-crushing of the gravel may be
required before it enters the ball mill grinding process, and the addition of mud
would be required to suspend the solids through the grinding process.

Line Pigging Material: Crude oil pipelines and produced water or sea water
pipelines require pigging to remove materials which have built up on the pipe
walls. Normally the pigging waste is pushed through the pipelines back to the
production facilities and is deposited in facility vessels where it is later removed
as vessel sludge/sand. Occasionally pigging waste will be removed directly
from the pipelines at certain locations. The pigging waste composition can
include crude, produced or sea water, biomass, paraffin, formation solids, frac
sand, calcium scale, and iron sulfide. Pigging waste has a density greater than
water, can be a thick viscous sludge, and typically has a very strong
hydrocarbon or rotten egg odor.

Naturally Occurring Radioactive Material (NORM): NORM is a weakly
radioactive natural material which sometimes forms as pipe scale or sludge in
production pipelines, tubing, and separation vessels. This material has been
approved for injection in Class II disposal wells in Alaska by the state agencies
and the EPA. The material is below activity levels of concern by the NRC. The
EPA UIC office has specifically referred to this material as "pipe scale" or
"vessel sediments” which are cited in UIC regulations as material which can be
injected in Class II wells. The material is typically found as barium sulfate
scale with some radium 226 or 228 co-precipitating with barium to provide
radiation levels of 1 to 2 millirems per hour.

Incinerator Ash: This is the result of burning paper, wood products, rags, etc. in
an incinerator. The residue is typically gray in color. It can be disposed of by
slurry injection if it tests non-hazardous.

9 o 8m7







1.3.1 Exempt Wastes

The EPA has determined that some materials are exempt from the hazardous waste
handling requirements of RCRA Subtitle C, regardless of chemical characteristics.(V) The
exemption includes certain wastes that are uniquely associated with oil and gas
exploration and production. Appropriate reference materials will be available on site, and
additional resources will be available at the Prudhoe Bay environmental office as well as
Anchorage headquarters.

Exempt wastes constitute an estimated 99 percent of the disposal volume. Examples
include drilling muds, drill cuttings, produced water, crude oil, and fluids associated with
the primary production stream. A listing of exempt wastes is included as Table 1 and in
the Appendix B, EPA handbook.

Drilling muds are usually water-based mixtures of clays and weighting materials with
small amounts of various additives. (Occasionally, an oil-based mud is used in special
drilling applications such as highly deviated wells.) Muds serve to lubricate the drill bit,
remove the cuttings from the well bore, and control the pressures in the underground
formations. Cuttings are rock fragments removed from the well bore by the mud system.

Produced water that comes to the surface mixed with the oil and gas must be separated
before the oil can be sent to the Trans-Alaska Pipeline. Produced water is treated and then
routed to the disposal well for injection. Initially the rate will be very low but will
increase to an average of 16,000 BPD.

Other associated wastes specifically includes waste materials intrinsically derived from
primary field operations associated with the exploration, development, or production of
crude oil and natural gas. "Intrinsically derived from primary field operations” is intended

- to distinguish exploration, development, and production from transportation and
- manufacturing. With respect to crude oil, primary field operations include activities
- occuring at or near the wellhead and before the point where the oil is transferred from an

individual field facility or a centrally located facility to a carrier for transport to a refinery
or a refiner. It also includes the primary, secondary and tertiary production operations.
Crude oil processing, such as water separation, de-emulsifying, degassing, and storage at
tank batteries associated with a specific well or wells, are examples of primary field
operations. In general, the exempt status of an exploration and production waste depends
on how the material was used or generated as waste, not necessarily whether the material

(1) EPA Regulatory Determination of Qil and Gas and Geothermal Exploration, Development, and
Production Waste: 53 FR 129, July 6, 1988

" 8137




is hazardous or toxic. Some major associated wastes which are covered by the RCRA oil
and gas exemption are:

+  Tank bottoms and pit sludges
e  Wastes from well workovers and stimulations
. Pipeline pigging wastes
. Gas dehydration wastes
. Truck/tank/cellar waste waters
. Spill residues and contaminated soils
. Produced formation sand and hydrocarbon soils

1.3.2 Non-Exempt, Non-Hazardous Industrial Wastes

Wastes are generally not exempt if they have not been circulated down a well or come into
direct contact with the production stream. Non-exempt wastes include items like used
solvents, cleaners, unused chemicals, lubricating oils, etc. Typically, these wastes are
from ancillary operations, such as facility maintenance. A listing of non-exempt wastes is
included in Table 2 and in the Appendix B, EPA handbook.

An unused product is not generally considered a waste unless (1) it is spilled and cannot
be recovered for its intended use; or (2) it no longer meets specifications for use due to
product expiration or process changes. Such wastes may be eligible for injection if the
product itself is non-hazardous, as described in Section 2.1.2.

1.3.3 Domestic Waste Water

This waste stream was originally potable water used for human consumption. It comes
from the kitchens, showers, lavatories, laundry, toilets, and any camp floor drains. It

_ typically has a suspended and dissolved solids content considerably less than one percent.

" 1.3.4 Hazardous Wastes

A waste is considered hazardous if it is listed by name as a bazardous waste in 40 CFR
261, Subpart D, or if it displays any of the characteristics described in 40 CFR 261,
Subpart C. If a waste contains any listed constituents, it is considered hazardous
regardless of its other properties and it may not be imjected. Hazardous waste
characteristics, as outlined in Table 3, include ignitability, corrosivity, reactivity, and
toxicity. Toxicity characteristics of various compounds are provided in Table 4. A
mixture of listed hazardous and non-hazardous waste is considered hazardous, and may
not be injected. BPX will maintain an EPA Hazardous Waste Generator I.D. number for
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the Northstar Unit. The facility will be managed under the RCRA regulations appropriate
to the amount generated. North Slope hazardous waste volumes have diminished steadily
for years and Northstar may qualify as a Continually Exempt small quantity generator.

Hazardous wastes may not be transported across unit boundaries unless they are under the
control of a licensed transporter enroute to a licensed disposal facility. Therefore,
Northstar may not receive hazardous wastes from other operating areas of the North Slope.
BPX ships hazardous waste from the North Slope to licensed TSD facilities in the
continental U.S., using licensed transporters. This practice will apply to Northstar.

1.3.5 Mixing Wastes

Included as Appendix B to the WAP is the May, 1995 EPA publication, Crude Oil and
Natural Gas Exploration and Production Wastes: Exemption from RCRA Subtitle C
Regulation. This recent document lists guidance rules for mixing different classes of
wastes as follows:

1. A mixture of an exempt waste with another exempt waste remains exempt.

2. Mixing a non-hazardous waste {(exempt or non-exempt) with an exempt
waste results in a mixture that is also exempt.

3. If, after mixing a non-exempt characteristic hazardous waste with an exempt
waste, the resulting mixture exhibits any of the same hazardous characteristics as the
hazardous waste (ignitability, corrosivity, reactivity, or toxicity), the mixture is a
non-exempt hazardous waste.

4. If, after mixing a non-exempt characteristic hazardous waste with an exempt
waste, the resulting mixture does not exhibit any of the same characteristics as the
hazardous waste, the mixture is exempt. Even if the mixture exhibits some other
characteristic of a hazardous waste, it is still exempt.

1.4 Unit vs. Non-Unit or Third Party Wastes

Non-unit and third party wastes will not be accepted for disposal unless they have been
properly handled, accounted for, and manifested. This will not be a problem since
Northstar is not connected to a road system and common access will be controlled. All
wastes will result from Northstar Unit operations. On-site contractors will be under BPX
control and consumables will have been specified, inventoried, and stored for specific
purposes. All wastes will be in BPX ownership.
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i . Table 2

Examples of Non-exempt Qil and Gas Wastes

»  unused fracturing fluids, solids, or acids
= gas plant cooling tower cleaning wastes
= painting wastes

= oil and gas service company wastes, such as empty drums, drum rinsate, vacuum truck
rinsate, sandblast media, painting wastes, spent solvents, spilled chemicals, and waste acids

*  vacuum truck and drurn rinsate from trucks and drums transporting or containing non-exempt
waste

+  refinery wastes

» liquid and solid wastes generated by crude oil and tank bottom reclaimers
= nsed equipment lubrication oils

= waste compressor oil, filters and blowdown

»  used hydraulic fluids

. *  waste solvents

+  waste in transportation pipeline-related pits

|
|
+  caustic or acid cleaners (that are not generated from well treatment or stimulation)
= boiler cleaning wastes

*  boiler refractory bricks

+  incinerator ash

*  laboratory wastes

*  sanitary wastes

= pesticide wastes

» radioactive tracer wastes

*  drums, msulation, and miscellaneous solids

17
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Table 3

Hazardous Waste Characteristics

Ignitability

Alcohol content of greater than 24 percent, or
Flash point less than 140 degrees Fahrenheit (60 degrees centigrade)

Corrosivity

pH less than or equal to 2 or greater than or equal to 12.5, or

Corrodes steel (SAE 1020) at a rate greater than 6.35 mm (0.250
inch) per year at a test temperature of 55°C (130°F)

Reactivity

Normally unstable and readily undergoes violent change without
detonating

Reacts violently with water

Forms potentially explosive mixtures with water

When mixed with water, generates toxic gases, vapors or fumes in a
quantity sufficient to present a danger to human health or the

environment

Is a cyanide or sulfide bearing waste which, when exposed to pH
conditions between 2 and 12.5 can generate toxic gases;

Is capable of detonation or explosive reaction if it is subjected to a
strong initiating source or if heated under confinement

Is readily capable of detonation or explosive decomposition or
reaction at standard temperature and pressure; or

Is a forbidden explosive as defined in 49 CFR 163.51, a Class A
explosive as defined in 49 CFR 163.53, or a Class B explosive as
defined in 49 CFR 163.88.

Toxicity

Contains any of the contaminants listed on Table 4 above the
indicated concentration
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. 2.0 WASTE ANALYSIS

To be eligible for injection, wastes must be characterized as exempt or non-hazardous.
"Certified Generators” and "Certified Operators” are responsible for making this
determination before transporting or injecting any wastes at the facility. The injection
staff will confirm, on a case by case basis, whether any sampling and analysis are
required.

2.1 Characterization Without Analysis

Non-hazardous fluid determinations may be made based on laboratory data, material
safety data sheets (MSDS), and generator knowledge. Knowledge of a waste product
may be substituted for analytical data according to 40 CFR 262.11(c)(2) and therefore,
sampling and analysis may not be necessary for:

+ RCRA-exempt E&P wastes.
(Chemical analysis is not required for exempt wastes unless the operator desires it.)

» Known non-hazardous industrial wastes as described below.
. * Domestic waste water streams,

Due to the isolated nature of the facility, and the limited number of personnel, there will
be a high level of control used on materials and processes used on site. The number of
potentially hazardous products will be minimized by screening before purchase or use.
Process controls and training will be implemented to reduce the risk of hazardous waste
entry into the process waste streams.

. 2.1.1 Exempt Wastes

" Guidance on exempt vs. non-exempt status is provided in Tables 1 and 2 and in
Attachments A and B. Exemption status is not always straight forward, and it must be
realized that the rules are subject to revision or reinterpretation at any time. The BPX
Environmental-Safety Tech will receive up-to-date regulatory training and will assist the
"Certified Generators" and "Operators” in determining whether specific wastes are
exempt. Additional support will be provided by the BPX North Slope environmental
staff and the Environmental and Regulatory Affairs Department in Anchorage.

In general, exempt status applies to all fluids that come from downhole during E&P
. operations; or has otherwise been generated by contact with the oil and gas production
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stream during the removal of produced water or other contaminants as described in
Section 1.3.1.

2.1.2 Non-Exempt, Non-Hazardous Industrial Wastes

The follo,wing sources of information may be sufficient to characterize a waste without
further analysis:

Materials Safety Data Sheets (MSDS): BPX maintains a computerized MSDS database
for many products used on the North Slope. The MSDS should indicate whether a
product has hazardous characteristics or compatibility problems. This information may
be sufficient to characterize wastes resulting from spills or off-spec products. If the
MSDS for a product clearly indicates that it is not hazardous, the spilled material or off-
spec surplus will generally be eligible for injection without further analysis.

Waste stream profiles: Non-exempt E&P wastes are sometimes generated by ongoing,
routine processes. Their chemical and physical properties are consistent over time.
Many common North Slope waste streams have been analyzed to establish the range of
properties shown in Table 5; however, this information is subject to revision as additional
data become available.

Once an initial profiling has been completed, as described in the following section,
certain diagnostic or "fingerprint" parameters can be used to confirm the identity of the
waste in the field. Fingerprint properties include color, specific gravity, odor,
hydrocarbon content, organic halide content, settleable solids, and general appearance.
Table 6 includes fingerprint parameters for common North Slope waste streams.

Waste streams that have undergone profiling will be tested periodically for fingerprint
_parameters. This will confirm that the wastes have not changed significantly over time.
. Profiled waste streams may be tested more frequently if there is a change in the
- generating process, or if there is reason to believe that a product does not match the
expected profile.

2.1.3 Non-Exempt Domestic Waste Water
Domestic waste water is excluded from the definition of solid waste by 40 CFR
261.4(a)(1), and is not routinely characterized by detailed laboratory analysis. Sorne

fingerprinting may be done as an operational aide however detailed analysis is not
required for this type of permanent disposal of domestic waste water.
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2.2 Characterization by Analysis

If sampling and analysis are required, staff will determine the appropriate sampling
procedures and analytical parameters on a case-by-case basis. Any non-exempt waste
stream that has not previously been characterized on the North Slope, or can not be
characterized by generator knowledge, will be analyzed for hazardous constituents that
are reasonably expected to be present. The wastes will be held until analytical results are
received and reviewed by BPX,

Once initial profiling is complete, testing requirements can be reduced for subsequent
shipments of the same waste. As long as the waste stream remains consistent, testing will
consist of periodic fingerprint analysis as described in Section 2.2.3.

2.2.1 Analytical Parameters

Analysis will include the physical and chemical parameters needed to characterize the
waste stream. Hazardous waste characteristics (Table 3) are mandatory for initial
profiling of non-exempt wastes. Other parameters may be used for fingerprinting or
confirmation testing. Certain properties, while not hazardous by definition, may make a
waste unsuitable for injection. For example, there are operational and geological
constraints on the percentage of solids in the waste stream. In addition, compatibility
problems may result when certain wastes are combined, even though the individual
streams may meet injection criteria. These factors will be considered on a case-by-case
basis.

BPX will use qualified analytical laboratories that adhere to the Quality
Assurance/Quality Control program dcscnbed in Section 4. Appropriate analytical
methods are outlined in Table 6.

.I 2.2.2 Sampling Methods

"Generators" will contact on site environmental staff when they have a batch of waste for
disposal that they desire sampled. Trained personnel will be dispatched to collect
samples in accordance with approved EPA procedures. (*: 2} Samples will be transferred

10 clean containers provided by the analytical laboratory. Table 6 shows the minimum

sample volumes and container types required for various analyses.

1 40 CFR 261, Appendix I
2 SW-846, Chapter 9




Composite Liquid Waste Samplers (coliwasas) or long pipettes are recommended for
drums and other small containers. A coliwasa takes a continuous sample throughout the
height of the container, and can provide reasonably accurate representation of the waste
with relatively few samples. Other sampling devices are available for different types of
containers and materials.

Grab samples from large containers should be collected, if possible, during waste transfer
operations (pumping by vacuum truck, for example). At least three samples should be
collected: one each at the beginning, approximate midpoint, and end of transfer. Fluids
should be carefully observed during the transfer. Any change in appearance may indicate
a change in physical or chemical properties. If the waste appears homogeneous, a

composite sample may be prepared. If the waste appears stratified or otherwise

inhomogeneous, a separate set of samples should be collected to characterize each phase

of the waste. The approximate volume of each phase should be estimated. Different

phases may be combined into a single composite if (1) the phases cannot or will not be -
separated for disposal and (2) samples from each phase are comhined in proportion to

their estimated volume in the container. (Note that if one phase proves hazardous and the

other does not, the entire container must be handled as a hazardous waste.)

For fingerprint analysis of previously profiled wastes, composite samples from several
containers are acceptable, providing all containers are derived from the same process. If a
composite sample shows any RCRA hazardous waste characteristics, individual
containers must be analyzed; otherwise, the entire shipment is a hazardous waste. If there
are measurable levels of toxic components (Table 4) in the composite, based on the
Toxicity Characteristics Leaching Procedure (TCLP), the concentration must be
multiplied by the number of samples in the composite. If this level exceeds RCRA limits
(Table 4), the individual containers must be evaluated to i1solate the hazardous material;
_ otherwise, the entire shipment is a hazardous waste.

- 2.2.3 Sampling Frequency for Waste Streams

Once initial profiling is completed on appropriate streams, testing on a quarterly to semi-
annual basis will be done for diagnostic "fingerprint” parameters. '

Waste streams will be re-analyzed if fingerprint analysis falls outside of the range
identified in the waste stream profile (Table 5). New analysis will also be required if the
generating process changes in a way that could significantly change the properties or
status (exempt/non-cxempt) of the waste. Transitory events such as start-up, shutdown,
upsets, and maintenance may produce wastes that are not representative of the normmal
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Taps

Typical Non-Exempt Waste Stream Profiles
(Subject to Revision)

Non-Exempt Color & Odor Physical | Specific pH Main Constituents Other Typical Pote::i:;zr::::l::lnus Typical Non-Exempt
Waste (1) Appaarance Stata Gravity Properties Constitusnts Sources (1)
Cherical . Products spilled, out-dated
products (off- Varles Vares | APV [ 415 45| 3.14 Varies Flash paint - |Chack MSOS for hazardoust 1, longer acceplable for
fluld »60°C properties o
spa: or spilled) ariginal purpose
Heat exchangs Fiash point Heating and cooling
9 Green ta red Sweet Vlscous fluid 10 -1.6|6.5-11.5{ Msthylans Glyco! ash poin Not a hazardous wasta systems (buildings,
madia +100°C
vehlsclas)
. Check; MSDS of known
Hydrotest waters . Possible Aque?us. Water, possible iracas| Flash paint chemical constiluents; Non-exempt vessel and
{non-exempt Varies hydrocarbon | possible | 0.8-1.5| 4-7 |of hydrocarbon, meth- . S
. S »60°C benzene (2) in hydrocar- | pipeline pressure testing
oparations) odor patticutates anol, glycol, biocide ]
bons; lash point
Laboratory waste Variea "chemical” Liquid z1 Varies Varies Varies uents. May raquir Productlon laboralory
testing for hazardous
odor
charactaristics
Check: MSDS of known
Lubricating olls & Light lo dark Characteristic] Moderately <1 50-75 Hydrocarbon with Flash point chamical constituents; Waste from engines and
hydraulic fluid olly odor viscous ) | chemical additives |ganerally >60°C| bsanzens (2) in hydrocar- equipment
bons; flash point
Mathyl alcohol, may |Flash point 11°C]
Methanol Pale Pungent AT:':“ <1 <7 {contaln glycol or othar, for pure May be Ih a.’z‘:Lc?I:?us dueto F:::; ':':te‘:‘ll:;; g:;‘-
wastes methanol gnitability Pt &pp
Check; MSDS of known
Possible faint| Agqueous Water with . ; ) Fluid generatad by
Remadiation Brownish, hydrocarbon with +1 4 - 10 1hydrocarbons (diessl, Flash point chamical c::{nsmuenls, treatment of nen-exempt
wasles turbid ) >60°C benzene (2) in hydrocar- .
odor particulates cruds, eic.) contaminated soils
bons: flash paint
Clear to Agueous . Sewage and graywaler
Sanitary wastes { brownish & | Sewage odar with +1 6-9 Water wlthtdnmeshc Flasghofgim May be treated or unireated| from residences and work
turbid pariiculates wastes > sitos
Water with possible Chack: MSDS of known Fluids recovered from
Splll cleanup Clear to turbid| Hydrocarbon Aqm.ous 10-20! 4-8 hydrocarbon or Flash point chemical constituents,; cleanup of non-exempt
{non-exempt) fluid >80°C benzene (2} In hydrocar- splils on or off pads and
chamical products
bons; flash point roads
Cloudy, |Nonetofalnt] Aquaous watarwithpossivla | L e e | draimage: mnoffogr
Sump flulds posaible olly | hydrocarbon | fluid, some |  +1 50-7.5| hydrocarbon or P . ' 298, '
shean odor arllculatas chemical products >90°C benzene (2} in hydrocar- washing {e.g. from third
P il bons; flash point parly facilities)

(1) Nole that simllar wastes may bs sxempt from RCAA Subtitie C according to arlteria outlined in section 1.3 of text.
(2} Benzene estimated a3 percentage of total petroleumn hydrocarbon content.







Table 6

Analytical Parameters and Methods !

Analysis and Method Container Preservative Holding Acceptable Range for
Time Non-Hazardous Matarlal
ignitabllity (flash point)
SW-846, 1010 (Pensky-Martens) 500 mi glass, Chill to 4°C Fiash point >140°F {(60°C)
SW-846, 1020 (Setaflash) Tefion-lined cap
Corrosivity {pH) 250 mi Chilito 4°C 1 hour 2<pH<12.5
SW-846, EPA 9040 polyethylene/glass '
Reactivity Chillto 4°C
SW-848, 7.3.3.2 (Reactive cyanide) 4-0z polyethylene 10N NaOH to pH>12 nonreactive
or glass 7 days
| SW-846, 7.3.4.2 (Reactive sulfide) Chill to 4°C
Toxicity Characteristics Leaching
Procedure (TCLP) Metals and 2ea25L Chill to 4°C 14 days See Tabie 4
Organlcs amber glass,
SW-B46, 1311 Teflon-lined cap
Total Organic Halides (TOX) 500 mil glass,
EPA 9020 Teflon-lined cap H2804 to pH<2; 7 days <1000 ppm
Chiillto 4°C
Chlor-in-oil test or equivalent 100 mi glass,
Teflonh cap
Solids _
SW 160.5 (settleable solids) 1 L poly or glass Chillto 4°C 7 days
SW 160.3 {percent solids) 250 mi poly or
glass
Hydrocarbon Content 1 1. glass, Teflon-
EPA 418.1 lined cap Chill to 4°C 28 days
SW 846 5050/8020 1L glass 14 days
Spacific Gravity
ASTM D129%8 Chill to 4°C N/A
SM 213E 2B days

1 Atternata EPA-approved test methods may be substituted













4,0 QUALITY ASSURANCE AND QUALITY CONTROL

BPX will follow a strict QA/QC program to ensure consistency and integrity in the
handling and injection of all waste streams, and in the sampling and analytical program.
It is the intent of BPX to do minimal sampling of the hard-piped waste streams since they
are compositionally consistent, and are all exempt or recycled wastes, except for the
domestic waste water. Operationally driven sampling will be done as needed and will be
recorded on the daily log of events. No other records or forms will be maintained.
Sampling will occur on the batch processes as dictated by manifest facts or other
concems.

4.1 Field Operations

All sampling will be conducted by trained personnel under BPX supervision. Training
will include:

» Pertinent regulatory aspects of the program

» Hazardous materials handling

* Environmental awareness

* Representative sampling methods

» Sample handling, preservation, and documentation

4.1.1 Sample Handling and Custody Procedures

Sampling procedures, preservation methods, and holding times should be confirmed with
the analytical laboratory. Each sample container will be labeled with the sample
description and source, date, required analyses (if known), and sampler's initials. A
Chain-of-Custody form will accompany each sample, and will be verified and signed by
_ each person handling the sample until its final disposition.

- 4,1.2 Quality Control Samples

Specific requirements for field duplicates and trip blanks will be established by the on
site environmental staff in consultation with laboratory personnel.

4.1.3 Decontamination
Re-usable sampling equipment will be thoroughly cleaned before and after each use to

avoid cross-contamination or mixing of incompatible materials. Spent decon solutions,
and all disposable sampling equipment, will be appropriately handled according to BPX
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" BP AMERICA . ' © . BPAmercalnc. .

. 200 Public Square
’ . ' - " Cleveland, Qhio 44114-2375
) - {216) 586~2141

Mr. Jonathan Williams
Regional Administrator
U. S. Environmental Protection Agency
Region 10
1200 Sixth Avenue
" Mail Stop SO 1211
Seattle, Washington 98101 June 30, 1997

‘Dear Mr. Williams:

1 am the Chairman, CEO & CFO of BP America Inc., a Dela\_w.re Camomﬁon; |

200 Public Square, Cleveland, Ohio 44114-2375. This letter is in support of this firm's use .

" of the financial test to demonstrate financial assurance, as specxﬁed in subpart F of 40 CFR
~ part 144.

- 1. This firm is the owner or operator of the following injection wells for
which financial assurance for plugging and abandonment is demonstrated through the
- . financial test specified in subpart F of 40 CFR part 144. The current plugging and -

_ abandonment cost estinmte covered by the test is shown for each injection well: Nohe

2. This firm guarantees through' the oorporate guarantee spectﬁed in subpan
F 0f 40 CFR part 144, the plugging and abandonment of the foliowing injection wells
- owned or operated by subsidiaries of this firm. ‘The current cost estimate for plugging and
abandonment s0 guara.nteed is shown for each well: - :

BP Exploration {Alaska) Inc. -
Badami Oil Field (North Slope Alaska)
P. O Box 196612 '

Anchorage, AK 99519-6612

EPA# TBD

Closure Estimate - $ 400,000
Post-Closure Esumate -0-

BP Exploraﬁon (Alaslm) Inc.
- Northstar Unit Oil Field
-P. 0. Box 196612
Anchorage, AK 99519-6612
o : EPA# TBD : _ | _
o . Closure Estimate - $ 400, 000 o -
: . C Post-Clo_:mre Estimate -0- z ' o




U. S.EPA
Page Two
June 30, 1997

- 3. . In States where EPA is not administering the financial requirements of .
- subpart F of 40 CFR part 144, this firm, as owner or operator or guarantor, is -
-demonstrating financial assurance for the plugging and abandonment of the following
“injection wells through the use of a test equivalent or substantially equivalent to the
financial test specified in subpart F of 40 CFR part 144. The current plugging and .
abandonment cost estimate covered by such a test is shown for each injection well:

BP Chemicals Inc.

Green Lake Chemical Plant
Texas Highway #185N -
Port Lavaca TX 77975-0659
EPA #TXD000751172 .
Closure Estimate $ 476,972
Post-Closure Estimate -0-.

BP Chemicals Inc.
Lima Chemical Plant
P.-O. Box 628 .
Lima, OH 45802-0628
" EPA #0HD042157644 -
Closure Estimate - $ 646,170
Post-Closure: Est_lmate $ 160, ,750




U. S. EPA
Page Three
June 30, 1997

4..  This firm is the owner or operator of the following injection wells for
which financial assurance for plugging and abandonment is not demonstrated either to
‘EPA or a State through the financial test or any other financial assurance mechanism
specified in subpart F of 40 CFR part 144 or equivalent or substantially equivalent State
mechanisms. The current plugging and abandonment cost estimate not covered by such
financial assurance is shown for each injection well: None.

This firm is not required to file a Form 10-K with the Securities and Exchange
Commission {(SEC) for the latest fiscal year.

- The fiscal year of this firm ends on December 31. The figures for the following items
‘marked with an asterisk are derived from this firm's independently andited, year-end
financial statements for the latest completed fiscal year, ended Dece.mber 31, 1996.

_Alternauve I

1. (2) Current plugging and abandonment cost , $ 2,083,892
: (b) Sum of company’s financial responsibilities :

under 40 CFR Parts 264 and 265, Subpart H,

currently met using the fmanclal test or corporate

guamntee oL - ~$.52,009,884
(c) Total o_f linesaandb © $ 54,093,776
2. - Current bond rating of most recent issuance of this
" firm and name of rating service ' ' Moody’s Aa2
3. Date of issuance of bond . April 23, 1996 -
4 Dateofmaturity ofbond . April 1, 2031
- -.5.*  Tangible networth o "~ $ 1.8 Billion

6.*  Total assets in U.S. (reqmredorﬂylflessthan%%of .
ﬁrmsassetsarelocatedeS) | _ $ 16.1 -Billion




U. 8. EPA
Page Four
June 30, 1997

YES
7. Isline 5 at least $10 -million? X
8. Is line 5 at least 6 times line 1(c)? X
9% . Are at least 90% of the firm's assets located
~ inthe U.S.? Ifnot, complete line 10
10.  Isline 6 at least 6 times line 1(c)? X

%;u’fz_

Steven i W. Percy
‘Chairman, CEO & CFO
June 30, 1997

- akp&a97.doc
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GUARANTEE FOR PLUGGING AND ABANDONMENT

Guarantee made this 30th day of June, 1997, by BP America Inc., a Delaware corporation, a business
corporalion organized under the iaws of the State of Delaware, herein referred to as guarantor, to the
United States Environmental Protection Agency (EPA), obligee, on behalf of our subsidiary BP
Exploration (Alaska) Inc., of 200 Public Square, Cleveland, Ohio 44114-2375.

Recitals

I. Guarantormeetsorexceedstheﬁ.nancialtcﬁcriteriaandagrmtooomplywiththe
reporting requirements for guarantors as specified in 40 CFR 144.63(f).

2, . BP Exploration (Alaska) Inc. owns or ope:at&s the following Class I non-hazardous
waste injection well cowmd by this gua:antee

BP Explomuon (Alaska) Inc, BP Exploration (Alaska) Inc,

Badami Oil Field (North Slope Alaska) Northstar Unit Oil Field

P. 0. Box 196612 P. O. Box 196612

Anchorage, AK 99519-6612 Anchorage, AK 99519-6612

- EPA #TRBD EPA #TBD
: Guarantee is for both closum and post-closure care

3. *Plugging and abandonment plan® as used below refers to the plans maintained as

" required by 40 CFR Part 144 for the plugging and abandonment of injection wells as identified above.

4.~ For value received from BP Exploration (Alaska) Inc., guarantor guarantees to the EPA.
that in the event that BP Exploration (Alaska) Inc. fails to perform [“plugging and sbandonment”] of the
abovefaclht}-ﬂes)macwrdancemththephggmgandabandonmmtplanandothmmqummtswhen
required to do so, the guarantor will do so or fund a trust fiind-as spécified in 40 CFR 144.63 in the name
ufBPExplomﬂon(Alaska)Innmtheamountofthea.dmstedpluggmgandabandonmcmmstmmaﬁes
prepared as specified in 40 CFR 144.62. :

5. Guamnmragmesmanﬂalmeendofmyﬁscalywbeﬂnmwmmauonofmmthe
gwmmﬁdsmm@ﬁmmmtmmmrmﬂsmdmmm%danbymuﬁedm
notice to the EPA and to BP Exploration (Alaska) Inc. that he intends to provide alternate financiat
assurance as specified in 40 CFR 144.63 in the name of BP Exploration (Alaska) Inc. Within 30 days
after sending such notice, the guarantor will stabhshsuchﬁnanﬂalmnancelfBPExploranon(Alaska)
Inc.hasnotdonem . s

6 Thegumnmragmsmmmﬁ'thekzgmndAdmmsmtorbymuﬁedmmLofawlmmym

mvolumaryeaseunder'l‘iﬂcll U.S. Code,nammggua.ramorasdebtnr within 10 days afier its
oommenceuwnt.

7. Gmmmoragzmmmmmsodaysaﬂabemg'mﬁﬁedbymgzmnegimmmm
determination that guarantor no longer meets the financial test criteria or that he is disalloived from

: mmmmgasagummmofpluggmgmdabandomm&hawﬂmbhﬂdmﬁmnmﬂmw,as '.

specified in 40 CFR. 144.63, mthenameafBPExploranon (Alaska)Inctt‘BPExploratmn(Alaskn)Inc ;
has not done so. .

-




Guarantee for Plugging and Abandoament
June 30, 1957
Page Two

8. »Guarantor agrees to remain bound under this guarantee notwithstanding any or all of the
following: amendment or modification of the plugging and abandonment plan, the extension or Teduction
of the time of performance of plugging and abandonment or any other modification or alteration of an
obligation of BP Exploranon (Alaska) Inc. pursuant to 40 CFR Part 144.

9. Guarantor agrees to remain bound under this guarantee for so long as BP Exploration {(Alaska)
Inc. must comply with the applicable financial assurance requirements of 40 CFR Part 144 for the above-
 listed facilities, exoeptthatguamntormaycancelthisgmmmeebysen_djngnoﬁcebycem’ﬁedmail, to the

EPA Regional Administrator for the Region in which the facility is located and to BP Exploration
(Alaskn) Ing., suchcanceliaﬂontobemmceﬂ‘ecuvenowhertha: 120 days after actual receipt of such
notice by both the EPA and BP Explorauan (A.laska) Inc. as mdenced by the return receipts.

10.  Guarantor agrees that if BP Exploration (A]aska) Inc. fails to provide alternate financial
assurance and obtain written approval of such assurance from the EPA Regional Administrator within 90°
days after a notice of cancellation by the-guarantor is received by both the EPA Regional Administrator
and BP Exploration {Alaska) Inc., guarantor will provide alternate financial assurance as specified in 40
CFR 144.63 in the name of BP Exploration (Alaska) Inc..

1. Guamnmrexprsslywmmnomleofamptance ufthlsguaranteebytheEPA orbyBP
Exploration (Alaska) Inc.. Guarantor also expressly wa:m notice of amendments or mod:ﬁwnons of the .
plugging and abandonment plan .

Effective date: June 30, 1997
BP America Inc.

%fuﬁ&h

Steven W. Percy Tl

Chmrman,CEO&CFO

Signamn:ofwim or notary:\l’(;ﬁ'ﬂ;“c\)l M \c%\/

NANCY A. FEDOROV, Notary Public
State of Ohio & Cuyahoga County
My commission expires Oct. 12, 1999

akguaﬂ‘?doc




E’l ERNST& YOUNG ’.’.P : ’ © = 1300 Huntington Bui!diﬁg - = I-°hone:'216 861 5000
o : 925 Euclid Avenue : _
' Cleveland, Ohio 44115-1405

Report of Independent Accountants

Boeard of Directqrs _
. BP America Inc.

We have audited, in accordance with generally accepted auditing standards, the
consolidated financial statements of BP America Inc. (the “Company” - an indirect
wholly owned subsidiary of The British Petroieum Company p.l.c.) and subsidiaries for

the year ended December 31, 1996 and have issued our report thereon dated February '
' 4 1997.

Ste\_len W. Percy’s (Chairman, CEQ & CFO of BP America Inc.) June 30. 1997 letter
pertaining to financial assurance is addressed to the United States Environmental
Protection Agency-Region 10. '

In connection with our audit and in accordance with subpart F of 40 CFR part 144, we
have compared the amounts presented in that letter, listed under the caption Alternative
. II, Items 5 and 6, with the corresponding amounts included in or derived from the _
consolidated financial staternents referred to above. [n connection with that procedure,
‘no matters came to our attention that caused us to believe that the amounts shown on -
lines 5 and 6°'should be adj usted.

This report is intended solely for your mformatmn and use and for the information and
use of the United States Envlronmcntal Protection Agency-Region 10 and should not be
used for any other purpose.

| E"‘"‘*‘*‘f"“'? LLP

June 30, 1997

Ernst & Young e is 2 member of Ernst & Young tntemational, Ltd.




AOGCC
AOR
Aguifcr

BHA
BHCS
BKB
BOP
BFD
BPX
Brine
c2-A

Appendix I

\ 1 Definiti

Alaska Oil and Gas Conservation Commission
Area of Review

Subsurface Water (Fresh or Saline)

ARCO Alaska In¢. (Atlantic Richfield Co.)
Bottom Hole Assembly

Log - Borehole Compensated Sonic

Below Kelly Bushing (rig floor)

Blow Out Protector

Barrels Per Day

BP Explaration (Alaska) Inc.

Saline Waters

Prudhoe Bay Class IT Disposal Well

Code Federal Regulations

Log - Compensated Neutron

Casing

Cubic feet

Consolidated Waste Handling Facility
Coastal Zone Management

Alaska Department of Environmental Conservation
Duck Island Unit (Endicott QilField)

Log - Dual Induction

Prudhoe Bay Class IT Test Disposal Well
Enhanced Oil Recovery

Environmental Protection Agency

Fracture

Formation

Flow Station (Produced Fluid Separation)
Gathering Center (Produced Fluid Separation)
Grind and Inject (Disposal Technology)
Log - Gamma Ray

Geologic Marker

Kick Off Point

Kuparuk River Unit

Thousand parts per million

Thousand

L1




Thousand Barrels
Measured Depth
Millidarcy - rock permeability

Millidarcy feet (product of permeability and sand thickness)

Milligrams per lLiter

Mechanical Integrity Test

Million

Million Barrels

Milne Point Unit

Material Safety Data Sheet

Geologic marker - Schrader Bluff Formation
Natural Gas Liquids

Natural Occurring Radioactive Material
National Pollutant Discharge Elimination System
National Response Center (USCG)

Qil and Gas

Prudhoe Bay Class I Disposal Facility (3 Wells)
Prudhoe Bay Unit

Perforations (Wellbore)

Permafrost

Measure of Acidity

Packer (Wellbore)

Parts per million

Pounds per square inch (pressure)

Produced Water Injection

Quality Assurance/Quality Control

Resource Conservation Recovery Act

Repeat Formation Testor (logging tool)

Run In Hole

Geologic Marker - Top Lower Confining Zone
Specific Gravity (water = 1.0)

Log - Spontaneous Potential

Spill Prevention Control Plan

Subsea (Depth)

Geologic Marker - Top Upper Confining Zone
Geologic Marker - Top Upper Arresting Zone

Geologic Marker - Top Upper Injection Interval (Zone)

Sacks
Total Depth
Total Dissolved Solids

E2




TMBK

UIC
USDW
WAP

2-02/P18

E

Geologic Markert - Base Major Shale Barrier (Top Lower Inj. Zone)
Total Vertical Depth

Tubing

Underground Injection Control

Underground Source of Drinking Water

Waste Analysis Plan

Waste Management Team

Zone of Endangering Influence

Pounds or Number

Endicott Class I Disposal Well

I3
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W UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

s REGION 10

1200 Sixth Avenue
Seattte, Washington 95101

ABF.!\G'l

ENV'RONMENTAL

. AR 27197 | APR 01 j9q7
Reply To The , & REG, AFFAIRS

Attn. Of: OW-137

Steven D. Taylor, Manager
Environmental and Regulatory Affairs
BP Exploration (Alaska) Inc.

P O'Box 196612

Anchorage, AK 995139-6612

Re: Completeness Review
Class 1 Injection Well Permit Applications
Badami and Northstar Development Projects

Dear Mr. Taylor:

We have completed our review of the BPX Underground Injection Control (UIC)

Program permit applications for Class | non-hazardous industrial waste injection wells

at the Badami and Northstar fields on the North Slope of Alaska. We have also

- reviewed your responses to our letter of January 14, 1997, and additional information
provided by your staff in Seattle on February 5, 1997. We now consider that the

* applications are complete as set forth'in 40 CFR 144.31 ef seq. and are sufficient for us

“to issue permits as will be described below. .

Our proposed schedule for the issuance of the Badami permit is as follows:

May 15: Internal draft permit complete

July 1: Pubfic Notice {(and public draft permit) issued
August 1: Public hearing held (if requested)

August 15: Final permit issued

The permit could be effective upon issuance if no significant adverse comments
are received.

A final decision on the requested North Star permit' cannot be made until the
Environmental Impact Statement on that project has been completed.




2

Based on all the information we have seen to date, we think that the proposed
slurty injection by formation fracturing shouild either be conducted with continuous
microseismic monitoring or under very prudent stratigraphic and injection rate
Iimitations Therefore, given the expenses of moniton‘ng, we intend to draft a permit
minute into the lower injection interval only (i.e., below the shale barrier at the base of _
the Sagavamrktok formation.) We believe these limitations will adequately prohibit fluid
movement to the surface and are willing to forgo requmng extensive subsurface '
momtorlng

If you have any questions, please call Grover, Partee at (206) 553—6697 or
Jonathan Williams at (206) 553-1369.

Sincerely,

Director, Office of Water

cc: David John_ston, AOGCC
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May 12, 199} & REG. AFFAIRS

Alison Cocke, Senior Geoclogist
BP Exploration (Alaska) Inc.
900 East Benson Boulevard

P.O. Box 196612

Anchorage, Alaska 99519-6612

Subject: EPA Determination Regarding Underground Sources of
Drinking Water (USDWs) in the Badami and Northstar
Field Areas of the North Slope of Alaska

Dear Ms. Cooke:

This letter confirms and augments our telephone conversation
of May 6, 1997, . regarding EPA’s determination that there are no
USDWs in the Badami field area. Also, this letter will serve to
document EPA’s determlnatlon that, based upcon the information
submitted to date, there are aqu1fers which narrowly meet the
regulatory formatlon water quality threshold for protection as
USDWs in the Northstar field area.

EPA determined that there are no USDWs at Badami shortly
after receiving the supplemental Class I injection well permit
information that BPX sent us on June 10, 1996. That submittal
contains a detailed set of calculated formation water quality
estimates based upon gecophysical borehcle log data and a
realistic range of technical assumptions. We think that this
information amply demonstrates that the agquifers beneath the
permafrost at Badami are too naturally saline to meet the
Underground Injection Control (UIC) program regulatory threshold
of 10,000 milligrams per liter (mg/L) of total dissolved solids
(TDS), and thus do not gqualify for protection as USDWs under the
Safe Drinking Water Act,

Our first permit application review letter of September 30,
1996, did not mention whether or not EPA agreed with BPX'’s
assertion that there are no USDWs beneath the permafrost at
Badami. Subsequent letters also made no mention of the topic.

We think that’s because those letters focused upon EPA questions
and concerns rather than the many areas of agreement with the
permit application. The information BPX submitted on June 10,
1996, had convinced us that there are no USDWs in the Badami

ammmmm







U.S. ARMY CORP of ENGINEERS PERMIT
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NORTHSTAR DEVELOPMENT PROJECT
BP EXPLORATION (ALASKA), INC. (BPXA)

PERMIT APPLICATIONS TO BE FILED WITH :

U. S. Army Corps of Engineers (USACE)

Authorization To Discharge Into Waters of the U.S. (Sec.404 - Clean Water Act. and
Section 10 - Rivers and Harbors Act of 1899 )

Ocean Discharge Authorization (Sec. 103 - Marine Protection, Research_and Sanctuaries Act)

« The Northstar Final Project Description, Rev.1 will serve as the basis for the
request for authorization to discharge into waters of the U. S. under the
authorizations listed above. It is understood that the USACE will not consider
the project description complete or the public review process initiated under
USACE regulations until issuance of the Draft Environmental Impact
Statement (DEIS) by the Corps of Engineers. |t is also understood that the
USACE will likely issue the Ocean Discharge permit on behalf of the U. S.
Environmental Protection Agency (EPA).

« BPXA submitted an application to the USACE in June 1995, and the USACE

recognized the application as complete in December 1996 with the submittal
of the Northstar Finai Project Description, dated 12/20/96.

27197
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NMES - IHA and LOA




NORTHSTAR DEVELOPMENT PROJECT
BP EXPLORATION (ALASKA), INC. {(BPXA)

PERMIT APPLICATIONS TO BE FILED WITH :
National Marine Fisheries Service (NMFS)

Incidental Harassment Authorization (IHA); and
Letter of Authorization {L QA)

» On the advice of NMFS, Silver Spring, Maryland, an individual application for
an IHA (Bowhead whales and ringed seals) wili be submitted at least 120
days in advance of construction. In a two-season scenario, two separate
applications wiil be filed for two separate IHA's, one for each year of
construction. In a one-season construction scenario, only one application will
be submitted.

+ Rule making for a Letter of Authorization (LOA) will be requested at least 180
days prior to the start of operations (“first oil”). LOA can be issued for life of
rule, usually 5 years.
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MMS: DEVELOPMENT and PRODUCTION PLAN




NORTHSTAR DEVELOPMENT PROJECT
BP ExPLORATION {ALASKA), INC. (BPXA)

PERMIT APPLICATIONS TO BE FILED WITH :
Minerals Management Service (MMS)

Development and Production Plan

« The Northstar Final Project Description, Rev.1 is also the Development and
Production Plan (DPP) required for MMS approval. BPXA can reissue, at
MMS’s request, the Northstar Final Project Description, Rev.1 with a different
title cover labeled Development and Production Plan. It is understood that
MMS will not consider the project description complete or the public review
process initiated under MMS regulations until issuance of the Draft
Environmental Impact Statement (DEIS) by the Corps of Engineers.

« Because the majority of Northstar activity will take place on State lands, the
MMS will work with the State to coordinate their respective approvals and
regulatory responsibilities to avoid overlap and to accommodate the State
process and time frames as much as possibie.
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NSB: REZONING REQUEST and MASTER PLAN




NORTHSTAR DEVELOPMENT PROJECT
. BP EXPLORATION (ALASKA}, INC. (BPXA)

PERMIT APPLICATIONS TO BE FILED WITH ;

North Slope Borough (NSB)
Master Plan and Rezoning Approval

+ The Northstar Final Project Description, Rev.1, is also the Master Plan and
Rezone request to the Resource Development District required for approval.
BPXA can reissue, at the NSB's request, the Northstar Final Project
Description, Rev.1 with a different title cover labeled Northstar Master Plan
and Rezoning Request. Mr. Tom Lohman, NSB representative to the
Northstar EIS Team, has requested that BPXA withhold submittal of the
application for Master Plan and Rezoning approval until after issuance of the
DEIS. Mr. Lohman has indicated that the public review process will not be
initiated under NSB regulations until after issuance of the Draft Environmental
Impact Statement (DEIS) by the Corps of Engineers.

« A Statement of Conformance with North Slope Borough Land Management
. Regulation (LMR) Policies will be included in the application to the NSB.

/2797
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Appendix B

Northstar Development Project
Final Project Description, Rev. 1

Required State Approvals

_
AGENCY PERMIT/ APPROVAL ACTIVITY
State A
Office of the Governor/Division of Governmental .
Coordination (DGC) Coastal Zone Consistency
Alaska Oil & Gas Conservation Commission Underground Injection Control Class If Wells Injection of class Il fluids into cretaceous
{(AQCGCC) wells
Departmant of Natural Resources, Division of Qil Unit Plan of Operations Construction of island; installation of outfall
and Gas (ONR/DOG) pe line
| Department of Natural Resources, Joint Pipaline pi . W - \ .
Office (DNR/JPO) ipeline Right-of-Way Lease Pipeline construction and operations [

Department of Natural Resources, Division of . . lce roads on state land/state fresh water
Land (DNR/DL) Miscellaneous Land Use Permit bodias

Department of Natural Resources, Division of
Land (DNR/DL)

Department of Fish and Game {ADFG) Fish Habitat permit - Title 16

Material sales contract Gravel mining and purchase

New Kuparuk deita mine site and Put River
ipe crossing

Department of Natural Resources, Division of

: T W Use and Water Ri atel i i d i
Mining and Water Management (DNF/DMWM) emporary Water nd Water Rights Water use for construction and gperations

Department of Environmental Conservation Prevention of Significant Deterioration (Air  JAir quality impacts resulting from operation
{ADEC) Quality Control} - Facilities of facilities
r Department of Environmental Conservation Mixing Zone Approval {Cooling water, desal |Discharges from facilities to meet state
{ADEC) affiuent, temporary camp effluent) water quality standards .
Depariment of Environmental Conservation Prevenpon of Slgnlf!cgnt Petartor:eltllon (A Alr quality impacts resulting from
Quality Control) - Pipelines, Drilling & . ; g -
(ADECG) L construction of island & pipeline, and driiling
Construction
Deparnment of Environmental Conservation Section 401 Water Quality Cartification - Civil & Water qughty !-mp acts assoc'?md W/ .
. cohstruction discharges/contingency on-ica
(ADEC) Offshore Pipeline - i .
spoils disposal; operational i |
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Northstar Development Project
Final Project Description
Rev. 1, March 27, 1997

GLOSSARY OF TERMS

ANTIFOAM.
Chemical substance added to prevent the generation of foam in equipment used to
remove air from the water that will be injected into the reservoir.

RACKPASS.
Refers to the activity of excavating the gravel placed in the island protective berm,
and moving it from a location where it is not required, to another location where it
is required.

BALL MILL. )
Facility used for crushing the drilling cuttings prior to reinjection into the Class I
disposal well.

BBL.
Barrel. Measurement of volurne equivalent to 42 US Gallons.

BLOWOUT.
Uncontrolled release of fluids e.g. water, oil, gas from a well.

BLOWOUT PREVENTER (BOP).
Mechanical device used to control the release of fluids from a well.

BOD.
Biochemical oxygen demand. A wastewater pollutant parameter.

COD.
Chemical oxygen demand. A wastewater pollutant parameter.

COMPLETION BRINE. : :
Fluid left in the well between the production tubing and intermediate casing
string, usually with corrosion inhibitor added.
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