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Alfl'\.Y"TO 
l'ITT£ NTION 01'! 

Regulatory Branch 
North Section 
0 - 950372 

Mr. Glenn Gray 

DEPARTMENT OF THE ARMY 
l,l.S. ARMY ENGINEER DISTRICT, ALASKA 

P.O. BOX 898 
ANCHORAGE, ALASKA 99506--0898 

OCTOBER t 4 1999~ 

State Pipeline Cocrdina~ors Office 
Division of Governmental Coordination 
c/o P.O. Box 110030 
Juneau, Alaska 99811-0030 

Dear Mr. Gray: 

This is in response to a request from BP Explor ation (Alaska), 
Incorporated, dated August 19, 1999, concerning a modification of Department 
of the Army permit number N- 950372 , Beaufort Sea 441. That permit was i s sued 
to BP Exploration on May 3, 1999, for development of the Northstar Project . 

• } 

BP Explora t ion presently requests tha t authorizatioh be granted fo r the 
=allowing changes in the development plan. Details are included on the 
enclosed plans dated February, July, and September 1999 . 

ll Relocation of the center of the reconstructed Seal Island 150 feet to 
the southwest due to movement of the remnant island (see revised coordinates 
on Figures 2 and 3). 

2) An increase in the fill volume for the reconstructed Seal Island from 
?24,000 cy to 750,000 cy =ue to continued erosion of the remnant island . 

3) Relocation o f the excess trench spoils disposal zones (see revised 
t'igure 7) to: 

Lai:itude Longitude 
Zone 1 NE c..orner 70° 26 ' 29. 49" 148° 41' 49 . 23'' 

NW corner 70° 26' 28.46" 148° 43' 08.44" 
SW corner 70° 26' 16.66" 148" 43' 07.06" 
SE corner 70° 26' 17. 70'' 14 8° 41' 47.87" 

Zone 2 NE corner 70° 29' 19.33" 148° 41' 44 . 39'' 
NW corner 70° 29' 19 . 26" 148° 41' 50 .27" 
SW co!'ner 70° 26 ' 17 . 94" 148° 41' 29.33" 
SE corner 70° 26' 18 . 02" 148° 41' 23. 46" 

4 ) Relocat:ion of the compressor pad from the CCP to 1.25 miles west along 
the pipeline access road between the CCP and C-pad. The proposed site i s 
adjacent to an existing caribou crossing (see revised Figures 15 and 16) . 
Fill volume for this pad would be increased over the previously authorized 
compressor pad f r om 2,700 cy to 7,500 cy, and the total new footprint from 
0 .3 acres to 0.8 acres, including the reshaped caribou crossing. 

5) Relocation of ice roads, proposed primary wate r source, material 
staging area, and temporary spoils placement sites, and addition of ice 
dumping areas, as shown on the figure titled "Norths tar : Pipeline and Island 
Construction Ice Roads" (replaces figure 2.1-6 i n Pr oject Description). 
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6) Exp<insion o f thf' J.:mdfa~l pad from 7Q ' x 135' to ll0 1 x 175' (see 
revised Figure 12 ) which would increase the total f ootprint from 0.2 acres to 
0.4 acres, and increase the fil l vo lume from 2,100 cy to 3,211 cy. The 
addit ional area is for a larger helicopter landing pad to accommodate a 
Bell 212 helicopter. 

7) Additional excavation and placement of thaw s t able 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 f~om 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 pipeiines in the s eabed out to 400 feet 
fr9m the shoreline (see revised Figure 13). A bentonite plug would be placed 
within the trench to prevent seawater from impregnating the shoreward sect i on 
of trench (see revised Figures 13 and 13a). 

8) Changes in the Mining and Renabil i tion Plan for the Northstar minesite 
as shown in revised Figures 18, 19, and 21. The changes are to avoid great 
depths in the northea·st corner and to possibly excavate deeper in the other 
portion of t he pit. The boundaries of the mi ning areaiwould not change, 
however a bench may be created &t -20 in the northeast corner. 

9) The area for temporary windrows of spoil material adjacent to the ice 
slot from excavation of the pipeline trench in bottomfast ice would be 
extended to the 8 foot isobath on the outside of the barrier islands (see 
figure 7a ) . Previously it was planned for this macerial to be stored in 
disposa l Zone 1 or Zone L. 

10) Relocation of the gravel reload area from the shore side of Egg Island 
to the ocean side o f Egg Island (see Figure titled "Norchstar : Pipeline and 
Island Construction Ice Roads"). The selected s ite is s~allow enough that the 
sea ice would be grounded. 

11 ) Addition of three simultaneous tests of the submersible s oil agitator 
pump system at locations (see Fi gure 0) along the offshore pipeline trench: 

At tes~ section "Au, up t o 500 feet of undisturbed seafloor would 
be excavated to a depth of 5 feet to test the operc~ion of the 
system ; excavated slur=y would be deposited adjace~= t o and behind 
the soil agitator sled, within the ultimace pipeli ne trench 
footprint (Figure A). 

At test section "B" , ~p to 500 feet of previously excavated t r ench 
(excavation by backhoe busket) would perform clea~cut of t he 
trench (Figure B) , depcsiting slurry material ad~==~nt to the 
trench in the area idencified on Figure E; up to 3.~l acres of 
se~bed could be covered by the sidecast slurry. 

At test section "C", up to 500 feet of undis turbed seafloor would 
be excavated by pipe- jetting with the soil agitator pump system to 
t est its use for adjusting the trench bottom after rhe pipe is 
placed (Figure C). T~e system would also be used to transport the 
excavated material back into the trench. 
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Additional changes of which we have been advised, but are not authorized 
by the DA permit include; 

12) Inclusion of the ball mill within the drill rig, therefore its removal 
from the island dock area (see revised Figures 2 and 3). 

13 ) Removal of the pipel i ne expansion cofferdam from the c onstruction plan 
and t hus from Figures 2 and 11. 

14 ) Addition 0 f an ~p~ion to drive VSMs at the Putuligayuk River crossing 
rathe~ than drilling holes for installation of VSMs. 

We are also requesting comments on the Geotechnical Inv~stigation report 
distributed to the agencies by BP Exploration on September 22, 1999. 

This office has determined that the modifications as proposed are not 
significant enough to warrant a full public interest review. Your comments 
concerning the matter must be received within 15 days of the date of this 
letter. If no comments are rece i ved, it will be presumed that your agency has 
no substantive objections to the authorization of the modification as 
proposed. Please contact me at (907) 753-2716, toll-fr€e from in Alaska at 
(800) 478-2712, or b y FAX ac (907 ) 753-5567 1 should you have any questions 
concerning this proposal. 

Enclosures 

Sincerely, 

; A-~ 
~Carpenter 
Project Manager 
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BP EXPLORA110N 

March 13, 1998 

Ms. Terry Carpenter 
Regulatory Branch 
U.S. Anny Corp. of Engineers 
P.O. Box 898 
Anchorage, Alaska, 99506-0898 

Northstar Development Project 

BP Exploration (Alaska) Inc . 
900 East Benson Boulevard 
P.O. Box 196612 
Anchorage. Alaska 99519-6612 
(907) 561-5111 

Northstar Final Project Description. Rev. 1; March 27. 1997 
Transmittal of Update Modification Packet dated Match 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 (Outfall 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 beeri 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 . 
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Con5truction Dewatering 
• 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 
• 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 s~ccess 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 questions. 

Sincerely, 

PTH/jag 

Enclosure: 

"tting Supervisor 
egulatory Affairs, Alaska 

Northstar Final Project Description, Modification Packet dated 3/ 13/98. 

Distribution- All registered holders of the Northstar Final Project Description 
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NORTHSTAR DEVELOPMENT PROJECT 
FINAL PROJECT DESCRIPTION 

REVISION 1, March 27, 1997 

Modification March 13, 1998 

Please replace the following 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 Xl-2 
Page 7 Exhibit Xl-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 return signed page to: 

Tom Barnes 
BP Exploration (Alaska}, Inc. 
P.O. Box.196612 MB11.:5 
Anchorage, ~laska 99519-6612 

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

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 
3.3-7,8 

Figure Number 
2.1-16 

Appendix A, 
Page ii 
Page6 

Page 7 
Page 31 thru 33 

Page 34 

Page 38 

Updated section to reflect current sump design. 
Updated section to reflect latest modemng results. 

Revised to show current sump designs. 

NPDES Permit Application 
Updated Revision Log. 
Exhibit Xl-2 revised to show current sump 

dimensions. 
Exhibit Xl-3 revised to show current sump design. 
Exhibit 1 O language revised to address current sump 

design and operational philosophy. 
Exhibit 11 deck drainage sources updated to reflect 

Barter Island precipitation rates. · 
Exhibit 12 revised to indicate compliance with NPDES 

permit stipulations . 
Attachment 7, Page 3 Construction Dewatering BMP revised to state where 

ditch plug will be installed. 
Page44 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 aoolication. 
Dec. 5, 1997 See update General 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 confiauration, added comoressor facilities at CCP. 

Mar.13, 1998 See update Enhanced deck drainage sump design, modified construction 
instructions dewatering language, updated air emissions section, NPDES 

oermit aoolication revised • 

• 

• 
Northstar Development Project 
Final Project Description, Rev. 1, March 27, 1997 
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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 
2.3-1 
2-4-5 thru 2.4-13 
2.5-1 

3.3-3 thru 3.3-8 
·3.5-1 thru 3.5-4 
3.6-1 thru 3.6-4 

Table Number 
2.4-2 
2.5-1 

Figure Number 
2.1-2 
'2.1-4 
2.1-6 
2.1-.14 
2.1-16 

Appendix A 

3.3-3 
3.5-1 

2.4-11 
2.4-13 
2.4-14 
2.4-19 
2.4-20 
2.4-21 

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. 

-~ -r.d:f,~ &c-/1 
~<y1...t.=d -;If . ¢i:IJ«yJ~ /2) Jb/JJ 

Name Date 

<'D1-d • 1 bo-\,~ Co f'1 --# 0 4- 1 



•• 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 
Dec. 5, 1997 See update General 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. 

-
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Northstar Development Project 
Final Project Description, Rev. 1, March 27, 1997 
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BP EXPLORmlON 

March 27, 1997 

Ms. Terry Carpenter 
Regulatory Branch 
U . S. Army Corps of Engineers 
P. 0 . Box 898 
Anchorage, Alaska 99506-0898 

BP Exploration (Alaska) Inc. 

900 East Beneon Boulevard 

P.O. Box 196612 
Anchorage, Alaska 99519-6612 

(907) 56Hi111 

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 (FPO), Rev. 1. This document, which is essentially 
identical to the original FPO submitted to the Northstar EIS Team on December 
20, 1996, was produced at the request of the EIS Team as a means of clarifying 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 FPO. 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: 
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Ms. Terry Carpenter 
March 27. 1997 
Page2 

• information on a two-season construction schedule alternative 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 island in the winter of 1998. 

The Northstar Final Project Description, Rev. 1, is being issued in a three-ring binder 
format as a "controlled documene, with each copy being assigned a unique cohtrol 
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. 

Supervisor Permitti g, 
Environmental and egulatory Affairs, Alaska 

Enclosure (1) 

cc: 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 

I .... , ·..:: . 



•• NORTHSTAR DEVELOPMENT PROJECT 
FINAL PROJECT DESCRIPTION 

REVISION 1, March 27, 1997 

Modification May 9, 1997 

Please remove the following pages and sections and replace with the attached 
replacement pages: 

Page Numbers 
List of Modifications (errata sheet) 
T-3 
1.2-3 
2.1-1 
2.1-8 
2.2-2 
2.4-8 through 2.4-13 

Table Number 
3.5-1 

Figure Number 
2.1-2 
2.1-3 
2.1-13 
2.1-15 
2.4-8 

3.1-2 
Section 3.3 (pages 3.3-1 through 3.3-8) 
3.5-1 
3.5-2 
3.5-4 
3.6-4 
Section 6.1 (pages 6.1 -1through6.1-4) 

2.4-9 
2.4-10 (DELETED) 
2.4-11 
2.4-12 (DELETED) 

If you have any questions, please contact Tom Barnes at (907) 564-5154. 
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BP EXPLORATION 

July 29, 1997 

To: Distribution List 

Final Project Description. Rev.1 
Northstar Development Project 

BP Exploration (Alaska) Inc. 
900 East Benson Boulevard 

P.O. Box 196612 
Anchorage, Alaska 99519-6612 

(907) 561-5111 

Transmittal of Minor Modifications Replacement Pages. dated 7125197 

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 
questions 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 Island 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) 

.. " "'"-,.. 
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Ms Carpenter 
J:.;;: 29. 1997 
Page 2 

2. Raise western sheet pile wall to uniform 27-foot height: 

Because of previous space constraints, it was necessary to position the 
conexs to overhang the concrete mat on the west side of the island by 4 
feet. The conexs served as a seawall adjacent to the sheet pile wall. 
With the proposed island widening, there no longer is a space constraint 
and therefore the sheet pile wall can now extend along the west side of 
the island at a uniform height of 27 feet. (See replacement figures 2 .1-4 
and 2.1-11 , dated 7/22/97) 

3. Adjust location and height of conexs: 

With the slight widening of the island there is no longer a space 
constraint on the west side of the island. Therefore, the conexs can be 
re located 4 feet towards the east to set directly behind the raised sheet 
pile wall. In addition , the conexs will be set directly onto the gravel island 
surface rather than be placed on footings. The result of th is relocation is 
that a previous 4-foot overhang above the concrete mat is eliminated , as 
well as a 3-foot space under the conexs. Concerns that man-made 
habitat (the space under the conex storage containers) for polar bea rs, 
foxes, and other arctic animals are eliminated by this proposed 
modification. (See replacement figures 2.1-4 and 2.1-11 , dated 7122197 ). 

4. General replacement of foundation pilings to spread footinqs: 

A gravel soil boring program was conducted on Seal Island in March and 
April, 1997 to verify the properties of the existing Seal Island gravel. The 
resul ts of the investigation yielded that the existing gravel has the 
fo llowing properties: 

• high density, low ice content 
• high quality sand and gravel - low amount of fines 
• high load bearing capacity 

{5,000 #/ft2 
- long term, 10,000 #/ft2 

- short term) 
e low potential for differential settlement 

An additional field trip was made to the North Slope in late June, 1997 to 
view winter placed gravel at F Pad at Milne Point. The gravel that had 
been placed during the winter of 1996 had the same characteristics as 
the Seal Island gravel above. 

As a result of these investigations, the project is comfortable that a 
spread footing design will provide a stable foundation design for the 
Northstar facilities . The foundation system wi ll be very similar to that in 
use since 1986 for the Endicott Development. The Endicott design has 
had no substantial problems with the spread footing foundation system " 
since its initial installation. (See replacement figures 2.1 -4 and new 
figure 2.1-12a, dated 7/22/97. Also see figures 5.3-1 and 5.3-2, dated 
7/21 /97) 
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5. Relocation of Seawater Intake and Marine Outfalls 001 and 006 

The seawater intake has been relocated approximately 85 feet west of 
it's original location, (see revised figures 2.1-13 and 2.4-11, dated 
7122197 and figure 2.4-8, dated 7/23/97). The reason for the relocation is 
based on constructability reviews and risk assessment. The seawater 
intake was previously located in the sheet pile cell and the same corridor 
as the oil and gas pipelines. The opening in the sheet pile for the 
seawater intake is approximately 8' by 5' at -16'MLLW and there is a 36" 
diameter pipe at -8' MLLW that carries the intake water to the cofferdam. 
Because the seawater intake is installed as part of the island 
construction, relocating the intake eliminates the risk of damaging the 
intake piping when the pipel ines are brought to the island the following 
year in the two year construction scenario. It also removes the intake 
from the ramp area and will eliminate potential damage caused by 
moving the process modules and drilling rig onto the island. 

The relocation of the seawater intake has caused Effluent Outfall lines 
001 and 006 to be relocated to the east. This new location now 
separates Outfall 001 and 006 from the seawater intake by 
approximately 140' (see figures 2.1-15 and 2.4-11 , dated 7 /22/97). 

6. Disposal well nomenclature: 

Figure 3.6-1 has been modified to correct disposal well numbering to be 
consistent within the Project Description document. 

7. Effluent Wastewater Characteristics, Table 3.5-1: 
This table has been updated to reflect NPDES permit appl ication 
revisions in response to ongoing dialogue with the EPA . 

The attachment to this letter consists of the errata sheet listing the report 
modification , an update instruction sheet identifying the replacement 
pages, and the individual pages, figures and tables to replace. The 
modification date (July 25, 1997) will be located in the lower left hand 
corner of each replacement page. 

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

Sincerely, 

. ~--/ .j. 

Peter T. Hanley, Permitting Supervisor 
Environmental & Regulatory Affairs, Alaska 

PTH/jag 

Enclosure (1) 
cc: see Controlled Distributions List 3 attached 
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Northstar Project 
Final Project Description {Rev. 1) - Controlled Document Distribution 

Name Group Location 
Control 

Name Group 
Number 

Tom Barnes (File) MEI 

2 Mike Skitmore BPXA ANC 44 Peter Gadd CFC C hwth, CA 

3 Ian Livett BPXA ANC 45 George Valiuis MMS Hndn, VA 

4 Peter Hanley BPXA ANC 46 Richard Pomeroy MMS ANC 

5 \Vayne Gum BPXA HOU 47 Jeff Walker MMS ANC 

6 Gary Campbell BPXA ANC 48 Bob Brock MMS ANC 

7 Chris Herlugson BPXA ANC 49 Ray Emerson MMS ANC 

8 Ken Gibson BPXA ANC 50 Scott Johnson NMFS JNU 
9 John Conway VCI ANC 5 J Steve Zimmerman NMFS JNU 
10 Pat Egger HCC ANC 52 Cindy Bailey BPXA ANC 

11 Da,·e Thomas AIC 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 NMFS ANC 57 
16 Tom Lohman NSB ANC 58 
17 ~e~et USFWS FAI 59 

f;;r . .... ·r"'·' icv-· Dames & 
18 Gary Hayward 

Moore 
ANC 60 

19 Moll y Birnbaum DGC ANC 61 Betty Haire BPXA ANC 
20 Glenn Gray DGC JNU 62 
21 Bru.::e Webb DNR/DOG ANC 63 
22 Nan.:: Welch DNR/DL FAI 64 
23 Al On ADFG FAI 65 
24 Brad Fristoe ADEC FAI 66 
25 Jack Kerin DNR/DMWM FA! 67 
26 Cindi Godsey ADEC ANC 68 
27 Judy Ki tagawa ADEC VAL 69 
28 Robert Watkins ADEC ANC 70 
29 Luke Franklin Gateway ANC 71 
30 Larry foster D&M ANC 72 
31 All en Gay D&M ANC 73 
32 Debby Vreeland D&M ANC 74 
-.~ 

..)..) Mike Foster D&M ANC 75 
34 Art Le\t!aster 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 Gil roy BPXA ANC 
40 Sam Foster lntec HOU 
41 Greg Swank SPCO ANC 
42 Craig \ ·liller VE! ANC 
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NORTHSTAR DEVELOPMENT PROJECT 
FINAL PROJECT DESCRIPTION 

1. INTRODUCTION 

1.1 PURPOSE 

This document is the Northstar Development Project, Final Project Description, 

Revision 1 for the BP Exploration (Alaska) Inc. (BPXA) Northstar Project. It was first 
issued December 20, 1996, and has been updated and revised to provide clarification in 
response to State and Federal agency questions and comments. 

The development of this project description has evolved from engineering, 
economic, and environmental evaluations conducted as part of the Conceptual, 
Preliminary, and Detailed Engineering phases of project planning. Conceptual 
Engineering, which included a thorough evaluation of alternatives, was completed in 
February 1996 and the results of that work were presented in the Conceptual Engineering 
Report. The Proposed Action Plan, Revision 0, dated June 3, 1996, presented the selected 
alternative. BPXA's Project Description resulted from work conducted during 
Preliminary Engineering, which was completed in September 1996 . 

1.1-1 
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. 1.2 PROJECT DESCRIPTION SUMMARY 

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

The Northstar oil field is located about 6 miles offshore of the Point 

Mcintyre/Point Storkersen area in the central Alaska Beaufort Sea. BPXA plans to 

develop the reservoir beginning with construction of a gravel island during the winter 

following receipt of the necessary agency approvals. The Northstar recoverable reserves 

consist of a current estimate of 145 million barrels of oil. Initial production is planned for 

the first quarter of the year following sealift of the major production facilities. 

The main facilities required for Northstar include a gravel island work surface for 

drilling and oil production, drilling equipment and processing facilities and associated 

transportation system (two pipelines). A personnel camp and supporting infrastructure 

will also be required on the island. 

Table 1.2-1 is a summary of the fill and excavation quantities planned for the 

Northstar project. Tables 1.2-2 and 1.2-3 are a summary of the major activities planned 

during the construction phase of the Northstar project, indicating the quantities and 

timing of the main resource movements planned in the Prod.hoe Bay area. The estimated 

average monthly manpower forecast and associated housing needs are shown in Tables 

1.2-4 and 1.2-5. 

1.2.1 Island 

The island will be built at the location of the existing man-made Seal Island. 

Additi~nal gravel will be hauled during the winter season to create an island work surface 

of approximately 465 feet by 421 feet. A sheet pile wall, concrete-block slope protection 

system and facilities' foundations will be installed, thus completing the island 

construction phase. 

A new gravel source will be opened near the mouth of the Kuparuk River. 

Transportation of materials and personnel will be via an ice road, usable from early 

January until breakup. The work on the island, once the gravel is placed, will involve 

installing 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 

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. 

Manpower employed will average approximately 60 during island construction, 

with approximately 100 employed during peak construction. Housing for the island 

construction crews will be onshore in the Deadhorse service area, with transportation to 

and from the project site by ice road during the winter and helicopter during breakup and 

open water . 

Modified July 25, 1997 1.2-1 



1.2.2 Process Facilities 
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The process facilities will separate water and gas from the crude oil produced at 
Northstar. Two primary modules, a process module and a compressor module, will be 
built at the Port of Anchorage to accommodate the processing needs. The process module 
will be built in two sections. Each section will be approximately 120 feet long and 80 feet 
wide. The compressor module will measure approximately 125 feet long and 80 feet 
wide. They will be loaded on ocean-going barges and shipped to Seal Island from 
Anchorage in July to arrive early in the open water season in mid-August. 

Installation and hook-up of the modules on the island will occur between August 
and November. The first oil production into the facility will occur in the first quarter of 
the following year. 

The bulk of the materials required for final installation will travel with the 
modules on the barge. Construction equipment will also travel to the island on barges 
from West Dock. 

Module fabrication in Anchorage will employ an average of 250 individuals over 
approximately 18 months. Module installation on the island will require approximately 
120 people at the peak in late August after arrival of the sealift. 

1 .2.3 Pipelines 

Two pipelines are planned for the Northstar project. The crude oil sales line will 
be a H?-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). 

The offshore portion will be six miles in length and will be constructed during the 
winter 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 onshore pipeline construction will start in January and be completed in May. 
Ice roads will be built to access the pipeline routes during construction. The onshore oil 

and gas pipelines will be about eleven and ten miles long respectively and will be 
constructed using above ground vertical support members (VSM). 

Materials for the pipeline will be transported via truck from Anchorage or 

Fairbanks during the summer prior to winter construction. Manpower will be 
approximately 160 during pipeline construction, peaking at 285. As with island 

construction, these people will be housed onshore in existing facilities. 

1.2-2 
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1.2.4 Drilling 

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

Twenty-three wells will be drilled initially. One is a Class I disposal well for non­
hazardous and Resource Conservation and Recovery Act (RCRA) exempt waste 
generated by drilling and camp activities, 15 are oil producers, and seven wells are for gas 
injection into the reservoir for the gas cycling depletion plan. 

For a single season island construction schedule an existing drill rig from Prudhoe 
Bay modified for the Northstar project will be transported via barge during September 
and set up on the island. Drilling will commence in . late September using fuel gas 
provided by the gas pipeline. A barge will be used to transport a four month supply of 
drilling consumables during September to provide sufficient quantities until an ice road is 
again built the following January. For a two season island construction schedule, the rig 
and drilling consumables will be mobilized by ice road in March of the second full winter 
construction season with drilling operations commencing in early May when fuel gas is 
available from the gas pipeline. For both schedules the initial phase of development 
drilling will be completed approximately 21 months later. 

A significant portion of the non-hazardous and RCRA exempt waste material 
generated on the island will be from the camp and drilling activities, and this waste will 
be injected into the Class I injection well. A grind and inject facility will dispose of 
drilling cuttings and fluids plus camp waste . 

There will be a period of three months (August through October for single season 
option and March through May for two season option) when the island camp facilities 
will be occupied prior to the completion of the disposal w~ll for waste disposal. A 
National Pollutant Discharge Elimination System (NPDES) permit will be required for 
disposal of treated camp sewage until the Class I well is available. A copy of the NPDES 
Permit Application has been included in Appendix A of this report. 

The drilling crew will average approximately 50 persons and will be housed on 
the island in the permanent camp facilities for both single season and 2 season schedules. 

1.2.5 Island Infrastructure 

A combination drillingJoperations permanent camp, designed to accommodate 75 
people on a long-term basis, will be installed on the island. The 75 people include 20 to 
25 core operations staff and a 50-man drilling crew. Emergency power generation, fire 
water, potable water and sewage treatment facilities will be provided for the camp and 
island. The sea water intake system is built into the dock face and provides sea water to 
an intake sump located under the warehouse. Tankage for diesel fuel and potable water 
storage is provided, and a helipad is located near the dock . 

Modified May 9, 1997 1.2-3 
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The camp facilities wlfl 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 basis. Additional consQmables for catering support will 
be stored on site in conex storage containers. 

1.2-4 
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TABLE 1.2-1 

NORTHSTAR GRAVEL FILL AND EXCAVATION 

~ 
··<-' - -·· ~_:"' ' ' -~ 

-

AEOOIREMENTS 
- ·-::. 

ACTION ,, 
. ;;tt,~;;, ~ . ,,_ • •. 'r! < .. .,,. - - - , . 

Mine Site (Kuparuk River Delta) Pit excavation (note 1) 

Overburden Stockpile 

Subtotal 

Island Construction Existing gravel (note 2) 

Place new gravel 

Subtotal 

Pipeline Construction (Offshore) Seabed excavated (trench) 

Spoil placement back into trench 

Subtotal 

Pipeline Construction (Onshore) Valve pad at Pt. Storkersen landfall 

Place select backfill in onshore trench 

Place native backfill on top of select fill 

Valve/pig launcher pad south of CCP 

Subtotal 

Total, Placed Quantities Only 

Notes: 
1. Overburden material pushed back Into pit at abandonment 
2. The existing Seal Island is continuously eroding, thereby expanding its seabed footprint and 
making it impossible to predict exact quantities avallable at time of construction. 
3. Usable gravel within the proposed footprint will be incorporated into the project. Gravel 
outside the toe of the proposed footprint will not. 

Northstar Final Protect Des. 
Rev. 1, March 27, i'i97 

CUBIC 
-..,, . 

A~R~S 
YARDS AFJ:t;~TEO 

c 

700,000 35 

NIA NIA 
700,000 35 

450,000 17-20 

700,000 5± (note 3) 

1, 150,000 22-25 

270,000 21 

270,000 NIA 
270,000 21 

1,800 0.20 

700 0.02 

100 NIA 
1,500 0.20 

4,100 0.42 

974,100 78.4-81.4 



TABLE 1.2·2 MAJOR ACTIVITIES RESOURCE IMPACTS - PRUDHOE BAY AREA (SINGLE SEASON) 

IS LANO 

Manufacture Concrete JLne Seplember Personnel 
Mobilize personnel via bus locally in C>eactlorse daily. local huckiny from C>eadhorse 

Mats (Year 1) (Vear 1) 
20·40 

Cement, Agglegale, and Supplies 
120 250 yard to block plant wilh aggregate and water_ Haul Road trucking from Fairbanks and 

Anchorage with permanenl materials. 

Ooecember April Personnel 
Mobilize personnel via bus lrom Oeadhorse lo fob s i1e daily. Local twcklng fiom 

lco Road Construct ion 30 · 50 150 125 Oeadhorse ya1d to job site with equipment and supplies. Ice roads construction win 
(Year 1) {Year 2) Heall)' Equipment oocur annually to support drilling and operations. 

FebtuaJy April Personnel 
Mubi~ze personnel via bus from Oeaclh01se II> job site daily. local trucking from 

Island Construction 90· 100 300 30.500 Oeadhorse ySid to job site with equipmenl and supplies, Haul Hoad trucking !tom 
(Year 2) (Year 2) Gravel and Heavy Equipment 

Fahbanks and Anchorage wilh permanent ma1erlals. Haul approximately 15.000 CY's 
ol gravel per day from mine si le lo Seal Island. 

Apr~ June 
Personnel 

Mobilize Personnel via helicop1er lrom Oeadhorse lo job sile daily. Truck supplies from 
lnstal Island Piling 50. 60 Sheet Pile, Foundalion P~cs. 360 75 

(Year 2) (Year2) 
Conaete Footings 

Anchorage/Fairbanks to North Slope via Haul Road. lhento Seal Island by ice road. 

lnslall Island Slope Jl.Wle August 
Personnel Mobilize personnel vra helicopler from Oeadhosse to job s ile daily. Barge supplies in 

50 · 60 Cone<ele Block$, F'Rler Fabric. and 45 10 440 175 July to Augusl timeframe from West Dock 10 Seal Island. Truck fuel and supp~es lo 
Proteclion (Year 2) (Year 2) 

Hardware West Dock for shipment by barge. Boat for personnel during bad wealhcr 

PIPELINES 

lnslall Road and Caribou July Seplember 
Personnel Mobili~e personnel via bus 10 and from the Job sile. Insulation board. misc. mate<ials, 

20 - 30 Casing Malerials. Structural Steel. 100 64 etc. will require 2 to 4 IIuck trips. Casing pipe wiU requite 10 lo 20 truck trips. 
Cross1.ngs {Year 1) (Year 1) 

and Heavy Equipment Sidebooms, dozers. cranes. fronl end loadets, super sucker, backhoe. etc. w~I 

require 1 o to 40 truck trips. 

Mobilize personnel via bus lo and from lhe ja'!> sile. Pipe 10· X 66,000 LF. hauled from 
lhe pipe yard to the job sile reqt.iring 80 to 130 lruck lrips. Spacers. booding, and 

Personnel anodes will require 10 to 20 truck trips. Glycd for hydro testing requires t2 

Install Offshore Pipe~nes De~mber April 65. 145 Pipe, Structural Steel, Hydro Test 650 254 to 20 truck t rips. Valves, ftanges, bend, etc Y<ifl reqt.ire 2 to 4 lruck trips. Sidebooms. 
{Year 1) {Year2) Media, Fittings, Heavy Equipment, dowrs, lighl plants, healers, cranes, front ooo loaders, c lc. require 35 to 50 !ruck lrips. 

and Consumables FBE powder. wellfing rod. skids. spare parls, spill supplies. etc. 
Wiii require 20 to 30 truck trips. 

Mobilize personnel via bus lo and from ll1e ja'!> site. Pipe 10· X 123,000 LF hauled from 
PeJSGnnet the pipe yard to lhe ROW requiming 100 to 160 tmclt trips. VSM's, saddles. stides. 
Pipe. Structural Steel, Hydro Tes! guides, and anchors W\11 require 180 to 230 truck trips. Glycol lor hydto lesling 

ln$1a! Onshore Pipe~nes January May 60 · 150 Media, Fittings, Heall)' Equipment, 900 820 1equires 30 10 60 truck trips. Valves, flanges. bend, etc. wHI require 10 10 30 lrud< trips. 

(Year 2) (Year 2) and Consumables Sidebooms. dozers, fighl plants. healers, cranes. front end kladers. elc. require 120 lo 
240 lruck lrips. Insulation loam, welding rod, skids, spare parts, 
spiU S1Jpplies, sltJffy, etc. will reqlire 80 10 100 1ruck trips. 

Note: 
1. Transportation methods reflect maximum total estimated round trips duri~19 noted period 

• • • 



• • • TABLE 1.2-2 MAJOR ACTIVITIES RESOURCE IMPACTS - PRUDHOE BAY AREA (SINGLE SEASON) 

MODUL E INSTALL ATION 

lnfraslrucluro Installation 
Augusl Septemoor 

40 · 50 
Personnel 

90 5 50 ~ 
Mobmze personnel Ilia bus, then boat or helicopter, to job s~e daily. 300 ton crane (1), 

(Year2) (Year2) Heavy equipment (etanes. loaders. loaders (2), hyd. crane (2) . module transport trailers (1 f!t wide x 400' long} wil require 

mod transporters). Modules (20), 2 local barge trips. Utitily I camp, diesel I wat01 tri. flare (3 pieces), piperacl<s (15) 
Consumablesllools (6 C:<mexes, a· x 8' 1eq(jre 1 barge trip lrom Anchorage. 
x 20') . Cons11uction Materials (4 
conexes). Fuel f start up materials 

Proc:ess Facilities August November Personnel 
Mobi~ze personnel Ilia bus. then boat°' helicopter. to job site daily. Same heavy 

50· 120 240 2 20 400 equjpment as used lot lnlrastruc;ture inslallalion. Proc:ess (2), Compressor, Tank (2), 
Installation (Year 2) (Year2) Modulus (7), F uol f startup Ruids 

Pumphou:se, Warehouse will require 2 barge's from Anchorage. 

DRILLING 

Seplember Seplember Personnel 
Assume 1 helicopter trip per day for drilling personnel. Orilt rig and associated sel'1ice 

Drilling Mobilization 
(Year 2) (Yoar 2) 

20·25 
O.ill rig, Drilling lubulars and bulks 

2t 30 buildings requ;re 5 to 6 loc:al barge trips. App<ox. 4 monlhcs supply of tublllars, cement 
mud, wellheads, Xmas trees, etc. ,,.,;ii reqtdre 15 to 16 local barge trips. 

February April Personnel 
Pe1sonnel already housed on Island. Approx. 4 months supply ol tubulars: cement. 

Drilling Resupply 50 200 mud , we~heads, Xmas 1roos, etc. wm reqlJlre 150 to 200 truck trips. SIJbsoquent bi· 
(Year3) (Year3) Drilling tublla rs and blAks 

annual resupply (Feb 10 April by Ice road, Aug to Sepe by Barge). 

Note: 
1. Transportation methods reflect maximum total estimated round trips during noled period 



TABLE 1.2·3 MAJOR ACTIVITIES RESOURCE IMPACTS- PRUDHOE BAY AREA (TWO SEASON) 

ManufaclU<O C011Crtfo Juno September Personnel 
Mobilize personnel via bus loc.'llly in Deadh()rse daily. local trucldng from Oeadhorse 

Mais (Year 1) (Year 1) 
20· 40 

Cement, Aggregate, and SU\)j)lies 
120 250 yard 1o block plant with aggregate and water. Haul Road trucking lrom Fairbanks and 

Anchorage wilh permanent materials. 

: 

December April Personnel 
Mobi6ze personnel via bus from Oeaclhorse to job site daily. local trucking from 

loe Hoad Constructron 
(Year 1) (Year 2) 

30 . so 
Heavy Eq~enl 

150 125 Oeadhorse yard to Job silo with cqt1ipment and supplies. Ice roads construction win 
occur annually to suppor1 drifting and operal.ioos. 

Febrnary April Personnel 
Mobilize personnel via bus from Deadhorsc lo job site daily. local bucking from 

Island Consuuction 
(Year 2) (Year 2) 

90 - 100 
Gravel and Heavy Equipment 

300 30,500 Oeacl1orse ya1d lo job silo willl equipmonl and supplies, Haut Road lruclcwig lrom 
Fairbanks and AnclJOrage wilh permanenl materials. Hauf alJP'O•imately 15,000 CY"s 
of gravel per day from mine site lo Seal Is land. 

Apiil June 
Personnel Mobi&ze Personnel via helicopter from Oeadhorse lo job site daily. Truck supplies i1om 

lnSlall Island Piling 50·60 Sheet Piie, Foundabon Piles, 360 75 
(Y&ar21 (Year2) 

Concrete Footings 
Anchorage/Fairbanks lo Nor1h Slope via Haul Road, then lo Seal Island by ioe road. 

Install Island Slope June August 
Personnel Mobilize personnel via heGcopler from Oeadhorsc lo job site daily. Barge sul)j)lics m 

50 · 60 Coneteto Blocks, FHtcr Fabric. and 45 10 440 175 July lo August lirnelrarna lrom West Ouci< lo Seat Island. Truck fuel and supplies to 
Protection (Year 2) (Year2) 

Ha1dwarc Wesl Dock fOf shipment by barge. Boal for personnel during bad weather 

PIPELINES 

Install Road and Caribou Jiiiy September 
Personnel Mobilize personnel via bus to and from the job site. Insulation board, misc. materials. 

20·30 Casing Materials. Structural Sleef, 100 64 etc. wil require 2 to 4 truck trips. Casing pipe wil require 10 to 20 l rucl< I rips.. 
C!ossings (Year 2) (Year2) 

and Heavy Equipment Siclebooms, dozers. etanes, lro.nt end loaders. super sucker, backhoe. etc. will 
require 10 to 4011uck u ips. 

Mobilize personnel via bus lo and lrom the job site. Pipe 10· X 66,000 LF. halAed from 
Ille pipe yatd to lhe job site requiring 80 to 130 lruck trips. Spacers. banding, and 

Personnel anodes will require 10 to 20 lwok trips. GlycQI fOf hydro testing requires 12 

lnslall Ollshore Pipelines December April 65· 145 Pipe. Structural Steel. fttdro TeSI 650 254 lo 20 truck trips. Valves, Oanges, bend. e1c will require 2 to 4 truck trips. Sidebooms, 

(Year 2) (Year 3) Meda, Filling5. Heavy Equlpmenl, dozers, light plants. healers. cranes, Iron! end loaders. e1c. require 35 lo 50 truck lrij)s. 

and Consumables FBE powder. welding rod, skids, spare parts. spil supplies, etc. 
will require 20 lo 30 truck hips. 

MobrltZe personnel via b us to and lrom the job site. Plpe 10· X 123,000 LF hauled from 
P('r501•r•.rt tllo p1po yard lo Ille ROW requireing 100 to 160 t1uck trips. VSM's, sacldles. slides, 
Pip('. Shue lmat Strpf. t tv•ftn Tt•o;.' 91i1dcs. ;tnd anchors will require 180 lo 230 truck lrips. Glycol for hydro testing 

tnstal Onshore Pipelines January May 60. 150 MM Ol. f 1lt1U1]4i t-ie!'.i'IYY E•1t11ptwrtt. 'I()() 820 re<1wcs 30 to 60 lr11ck I rips. Valves. flanges, ben<I. etc. will require I 0 to 30 truck trips. 

[Year3) (Year3) ;met Cons1rm.1l~cs S1clebooms. dozers. liglll plants. heaters, cranes, front end loaders. eic. requite 120 to 
240 truck trips. Insulation loam. welding rod. skids. spa.re parts. 
sptll supp~es. slurry, etc. will require 80 to tOO truck trips. 

Note: 
1. Transportation methods reflect maximum total estimated round trips during noted period 

• • • 
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TABLE 1.2-5 ESTIMATED MONTHLY AVERAGE MANPOWER FORECAST 

TWO SEASON CONSTRUCTION PROGRAM 

~ t· °""' "' ,~ " 4Q :~·':: ; ' IQ -- ~1 

~Q :~ ~ -
·~ 3Q 

~-

4Q" ".'. IQ ., ._,,,. : 2Q ·-

~. Work Activity Oct Nov ~ Jan Feb Mar A~ Maj Jun Jill Aug Sept Oct Nov :nee Jan Peb 

Island Construction: 

• People housed in Deadhorse 30 40 40 90 100 100 60 50 50 50 5 

• People housed on island 

Onshore Pipeline Installation: 

• People housed in Deadhorse 20 30 20 13 30 10 120 140 
• People housed on island 

Offshore Pipeline Installation: 

• People housed in Deadhorse 65 130 145 
Camp/Piperack/Flare Installation: 

• People housed in Deadhorse 60 60 
Facilities Installation & Hookup: 

• People housed in Deadhorse 

• People housed on island 

Drilling: 

• People housed in Deadhorse 

• People housed on island 

Operations: 

• People housed in Deadhorse 

• People housed on island 

Total Manpower: 

• l loused in Deadhorse 0 30 40 40 90 100 100 60 50 70 140 85 13 30 75 250 285 
• Housed on island 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Notes: 
The living quarters and utilities modules are sealiftcd to the island, installed and operational by October. 
These numbers reflect the estimated average manpower per month. 

Mar Apr Maj J® 

145 150 60 

125 120 10 

25 25 50 50 

270 270 70 0 
25 25 50 50 

• 
3Q 4Q 

Jul" Aug Sept Oct' ~ot ''Pee 

36 
20 60 84 70 50 

50 50 50 50 50 50 

2 8 20 25 25 

0 0 36 0 0 0 

70 112 142 140 125 75 
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NORTHSTAR DEVELOPMENT PROJECT 
FINAL PROJECT DESCRIPTION 

2. CONSTRUCTION PHASE 

2.1 ISLAND 

2.1.1 Introduction 

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, the location of which is shown on Figure 2.1-1. 

2.1.2 Structure 

A plan of Seal Island is shown in Figure 2.1-2. Figures 2.1-3, 2.1-4 and 2.1-5 
provide details of various side elevation views. The datum utilized in this document for 
all calculations and measurements of elevations and depths is in feet as referenced to 
Mean Lower Low Water (MLLW). The island work-surface dimensions will be 
appro~ately 465 feet by 421 feet to accommodate drilling, processing, and life-support 
needs. The slope armor design of the island incorporates a steel sheet pile perimeter wall 
to surround the work surface completely. On the west side of the island where storms are 
most intense, the wall will rise to an elevation of +27 MLLW. On the east side of the 
island, the wall will rise to an elevation of +21 MLLW. The island dimensions at MLLW 
are 690 feet (north-south direction) by 595 feet (east-west direction). The nominal work 
surface elevation on the island is +16 MLLW. An open-cell type sheet pile dock is 
planned on the south. The dock area whose dimensions are approximately 315 feet by 

. 138 feet consists of several integral parts: helipad (SW comer), dock (central) and ball 
mill (SE comer). The cofferdam constructed for the approach of the pipelines will be 
located in the central section of the dock. The width of this central section is dictated by 
the need to move several very wide loads over the dock (production modules and drill 
rig). The ball mill area is elevated to + 16 MLL W and will allow a crane to offload barges 
from this location. 

A submerged gravel berm having a crown width of approximately 50 feet will be 
placed around the west, north, and east sides of the island. On the northwest and northeast 
comers, the berm will have a width of approximately 100 feet (Fig. 2.1-2). The crown of 
the submerged berm at approximately -15 MLLW will cause premature breaking of 
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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 island 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 ~ade 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 Cu"ents 
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 MLL W has been selected for design purposes at shore. 

Farther offshore, the effect of storm surge diminishes. The selected design storm surge 

• 

• 

condition at the offshore production island site having a water depth of 39 feet is +4 • 
MLLW. 

2.1-2 
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Table 2.1-3 presents the extreme1wave events developed for the proposed site of 
the Northstar Development Island base<!l on a numerical hindcast model performed by 

Offshore and Coastal Technologies, Inc. b 996). 

2.1.3.2 Geotechnical Considerations 

Three geologic units make up tlie foundation soils. Table 2.1-4 summarizes the 

foundation soil properties. 

2.1 .3.3 Ice Physical Environment and ctonditions 

Table 2.1-5 provides a summary lf the average (typical) and design (extreme) ice 

parameters. 

2.1.3.4 Global Ice Loads 

The island will be in contact wi uniformly thick first-year ice potentially up to 
seven feet thick, rafted and ridged first-~ear ice, multi-year ice floes, and multi-year ice 

ridges. Various combinations of ice feature interactions have been considered to 

determine the combinations leading to the governing design loads used to assess the 
global stability of the island. 

2.1.4 Island Construction Techniques 

2.1.4.1 Ice Road Construction 

The civil portion of the project · s scheduled for a double shift, seven days per 
week operation. The schedule will b adjusted in accordance with the ambient air 
temperature and prevailing weather conditions. The crews will be housed in the Prudhoe 

Bay area and bused to their work sites. I 
The current plan is to build an ice road from either the West Dock or the drill site 

Point Mcintyre No. 1 (PM-1) to the Nobtar mine site, and from the mine site to Seal 

Island. Fresh water sources will include Mready permitted sources. 
Gravel hauling and placement J.m be conducted during winter using ice roads. 

The existing Prudhoe Bay road networ~ will be used to deliver goods and equipment to 

the launching point of the ice road. FigJre 2.1-6 provides an overall plan view of the ice 
roads and gravel haul routes. The ice roalds will be constructed starting in early December 
and . should be completed and ready ~or heavy traffic by mid-February. Following 
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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-I to the coastline. The route from the shoreline to the new 
mine site may also require intermittent tundra 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 surf ace 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 area 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. 

2.1-4 

• 



• 

• 

• 

~ .. 

Northstar Final Project Description 
Rev. 1, March 'ZT, 1997 

The mine site has been selected based on the following considerations: 
• Nearest gravel source to s ! al 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 mining 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 
commencement 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 portable 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 MLL W 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 MLLW. 

2.1-6 
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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 8V2 

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 3V2 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. 
Cem~nt 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 slopes 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 erosion 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 a 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 arigle 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 spread footings placed in the gravel. 

A typical module foundation spread footing is shown in Figure 2. l-12a. When the 
modules are installed, an extension · from the module structi.Iral 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 
impa~t 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 breakup. 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 by a gravity 
drainage and catchment system. The surface of the island will be graded so that all runoff 
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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 helid~ck, 
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 
surf ace 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 surf ace 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. 

2.1.1 O Color Scheme for Northstar Structures 

The color scheme for exterior structures on the island is shown in Table 2.1-6. 
The sheet pile perimeter wall will be untreated steel with a rust colored scale. M_odule 
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 . 

Modified March 13, 1998 2.1·9 



• 
Slope Profile 

Concrete Mix, 
Rebar Design 

Mat Underlayer 

• Block Profile 

Mat Anchors 

Mat Linkage 

• 

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

TABLE 2.1-1 
CONCRETE MAT DESIGN IMPROVEMENTS 

FOR APPLICATION TO THE NORTHSTAR DEVELOPMENT 

1V:3H • Compound slope: • Lower wave forces and 
Lower slope (1 V:3H), run-up 
waterline bench 

• Lower ice forces (1V:25H), 

Submerged berm Physical ice-floe barrier 

• Vertical sheet pile • Safety buffer 

surrounding work 
surface 

Fines in aggregate, • Optimized use of • Improved elasticity 
galvan~ed rebar aggregates available 

• Improved durability 
• Improved concrete mix 

• Improved design 
concrete/rebar 

Improved rebar design adhesion 

Non-woven polyester • Highly permeable, • Reduced wave uplift 
fabric (poor permeability durable woven 

• Reduced sub-grade and strength) polyester fabric 
displacement 

2-inch top chamfer • 3 1 /2-inch top chamfer • Reduced ice plucking 

Timber deadmen buried • Linked directly to steel • Stronger anchor 
in island fill sheet pile wall 

• Improved maintenance 

3/4 inch shackles • Stronger shackles and • Increased strength to 
(defective), chain to accommodate resist ice loads and 
5/8 inch chain installation loads long-term fatigue 



• 

• 

• 

Surface Currents 

TABLE 2.1-2 

Northstar Anal Project Description 
Rev. 1, March 'Z"I, 1997 

SUMMARY OCEANOGRAPHIC DESIGN CRITERIA 

3 to 4 knots (3.4 to 4.6 mph) 
(east or west) 

Water Level Elevation East wind set-down = -1 foot 
MLLW 

-2 feet MLLW 

Waves Offshore 

Waves Nearshore 

+4 feet MLLW (offshore) 
West wind set-up:;;: +2 feet MLLW +6 feet MLLW (nearshore) 

Hs = 8 feet, 
T Peak :;;: 7 seconds 

Hs. TPeak vary with 
water depth 

Hs = 20 feet 
TPeak:;;: 11 seconds 

Hs. TPeak vary with 
water depth 

MLLW: Mean lower low water 
H5 : Significant wave height 
Tpeak: Peak wave period 

5 

25 

50 

100 

TABLE 2.1-3 
EXTREME WAVE PREDICTION 

BASED ON BEAUFORT SEA HINDCAST STUDY 
SEAL ISLAND SITE 

7.1 6.8 7.6 

8.3 7.8 8.3 

10.8 8.3 9.7 

14.6 5.1 11 .1 

18.4 9.9 11.8 

19.9 10.9 12.8 

TpeAJ< 
(Seconds) 

7.0 

7.5 

7.8 

9.9 

10.7 

12.3 



• 
Type I 

Type II 

Type Ill 

• 

• 

TABLE 2.1-4 

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

SUMMARY SOIL PROPERTIES AT SEAL ISLAND 

Silty clay (CL) and silty 0 to 8 800 27 (average) 
sand (SM); small 

amount sandy silt (ML) 

Very stiff to hard; low 
plasticity 

Sands and silts dense 
to very dense 

Silty sand (SM or Sta 20 119 (average) 
SP-SM) and sandy 

gravel (GP) 

Dense to very dense 

Sandy gravel (GP) and 20+ 120 
gravel 

(GP orGW) 

Dense to very dense 



• 

• 

• 

TABLE 2.1-5 

Northstar Final Project Description 
Rev. 1, March 2'7, 1997 

DESIGN BASIS ICE ENVIRONMENT CRITERIA FOR NORTHSTAR 

Ice Type Multi-year ice 

Ice Zone Landfast Ice Summer multi-year invasions 
Freeze-up multi-year invasions 

Ice Season 

• Freeze-up October7 3rd week in September to the 
4th week in October 

• Breakup July4 4th week in June to the 
2nd week in July 

• First Open Water mid-July 

• Ice Season Duration 290±8days 

• Total Open Water 75±10 days 

• Season Duration Almost every summer 

• Summer Ice Invasion 2-3 times during summer 

Max. Sheet Ice Thickness 6 feet 7.5 feet 

Multi-Year Ice Parameters 

• Presence 1 in 2 years during summer 
1 in 3 to 4 yr during freeze-up 

• Multi-Year Ice Concentration 0.5 to 1.0 tenth 2 to 3 tenths 

• Floe Diameter 1,000 to 1,500 feet 4,000 to 5,000 feet 

• Floe Thickness 

- Nearshore floes 23 to 26 feet Water-depth-limited 

- Pack floes 13to17 feet 30 to 33 feet 

• Keel Depth 30to 33 feet Water-depth-limited 

• Ice Crushing Pressure 100 to 175 psi 200-250 psi 

Ice Speed (20 to 40 1t of water) 

• Summer 0.2 to 0.4 knots 3 to 4 knots 

• Freeze-up 0.3 to 0.6 knots 3 to 4 knots 
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TABLE 2.1-5 (CONT'D} 

Northstar Final Project Description 
Rev. 1, March 'Zl, 1997 

DESIGN BASIS ICE ENVIRONMENT CRITERIA FOR NORTHSTAR 

Ice Gouges/Strudel Scours 

• Gouge Depths 

- Simpson Lagoon 

- 0- to 16-foot Water Depth 

- 16- to 39-foot Water Depth 

• Strudel Scours 

- Depth 

- Width 

- Population 

- Density 

<1 foot' 

<1 foot' 

<2 feet' 

<4feet 

<50 feet 

40 to 50 per year 

5 to 10 per square mile 

<2 feet 

<3.5 feet 

<3.5 feet 

15 to 20 feet 

90 to 110 feet in diameter 

75 to 100 per year 

20 to 25 per square mile 

• Based on pipeline route surveys conducted in the Seal Island region during 
the summers of 1985 (Harding-Lawson 1985) and 1995 (Coastal Frontiers 
1996) . 

·' • 
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TABLE 2.1-6 

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

COLOR SCHEME FOR NORTHSTAR STRUCTURES 

PIPE RACK 
INSULATED EXTERIOR PIPING 
NON-INSULATED EXTERIOR PIPING 
DRILL RIG AND SERVICES BLDG 
BALL MILL 
PROCESS MODULE ENCLOSURE 
PROCESS MODULE AREAS 
GAS COMPRESSOR ENCLOSURES 
GAS COMPRESSION MODULE AREAS 
PROCESS TANK PLATFORM 
PRODUCED WATER TANK 
SLOP OIL TANK 
PUMl? HOUSE 
POSSIBLE SEA WATER TREATMENT MODULES 
WAREHOUSE 
ELEVATED WALKWAYS 
UTILITY TANK PLATFORM 
POTABLE WATER TANK 
DIESEL TANK 
UTILITIES MODULE 
LIVING QUARTERS 
CONEX STORAGE CONTAINERS 
FOUNDATION STUB COLUMNS 
ST AIRS & LANDINGS 
SHEET PILE 
FLARE TOWER 
UNPAINTED CONCRETE MAT SLOPE ARMOR 

GRAY 
ALUMINUM 
GRAY 
BLUE 
BEIGE 
BEIGE 
GRAY 
BEIGE 
GRAY 
GRAY 
ALUMINUM 
ALUMINUM 
BEIGE 
BEIGE 
BEIGE 
BEIGE 
GRAY 
ALUMINUM 
ALUMINUM 
BEIGE 
BEIGE 
BEIGE 
GRAY 
GRAY 
BARE STEEL 
GRAY 
NATURAL CONCRETE 
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• 2.2 FACILITIES FABRICATION 

2.2.1 Introduction 

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

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 

2.2.2.1 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 of240 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 gaVday 
(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/clay) 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) . 

. 2.2.2.5 Warehouse/ Shop Facility 

This module will be approximately 150 feet long by 60 feet wide by 35 feet high. 
· pie warehouse will serve several functions, including heat~d storage and vehicle and 

equipment maintenance. 

2.2.2.6 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 addition, 
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: ~eneral 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 to 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 Port Improvements 

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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2.2.5 Module Fabrication 

Northstar Final Project Description 
Rev. 1, March 'ZT, 1997 

Fabrication of the modules will begin in March in Anchorage and will be 
completed in June of the following year. Manpower peaks at approximately 350. The 
average manpower during most of the construction effort is 250. A predominantly 
Alaskan workforce is planned. 

Major construction equipment includes two 300-ton cranes and three 45-ton 
hydraulic cranes. 

2.2.6 Transportation 

The modules will be transported to Seal Island via ocean-going barges. The 
modules will be on-loaded and offloaded using a multi-rubber-tired vehicle capable of 
transporting as much as 5500 tons 
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2.3 FACILITIES INSTALL.A TION 

2.3.1 Introduction 

Northstar Final Project Descript;on 
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Facilities installation begins with offloading and setting the modwes onto Seal 
Island. After the modules are in place, connections to the island infrastructure (primarily 

· .. piping and electrical connections) will 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 necessary. 
Pile shim plates, rig mats and steel plates for module transport · will be set, and 
construction equipment and supplies will be mobilized. 

· . 2.3.2.1 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 p,riox-"to 
sealift arrival. These materials consist of rig mats and steel plate for transport"-..g the 
modules over the island gravel. l 

2.3.2.3 Equipment Staging 

Construction equipment for module installation will be transported to SeJ Islkd 
in late July via a support barge from the Prudhoe Bay area. I 

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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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 
· .~onducted. The interconnecting 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 

2.4.1 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 northeast 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 available 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 Pipeline Oescription 

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

2.4.3.4 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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2.4.4 Schedule 
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Rev. 1, March 27, 1997 

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

A summer pipeline work option has been removed from consideration. In the 
event that adverse weather, ice conditions or other factors preclude installation or 
completion on the Northstar pipeline in winter, these activities would be conducted the 
following winter season. No summer season pipeline installation or completion is 
planned as a contingency. 

2.4.5 Offshore Pipeline Construction 

Construction of the offshore segment of the pipelines includes construction of ice 
roads, thickening of the sea ice to form a bearing surface and making ice slots by cutting 
and remoVing ice blocks, excavation of an offshore trench into which the pipelines are 
lowered, and backfilling of the trench. 

2.4.5.1 String Fabrication 

The speed at which the pipe laying activities proceed is determined by the pace of 
trench excavation. In order to make the most effective use of the available time and also 
to minimize the risks associated with delays in the excavation work, pipe strings will be 
fabricated and towed to the required location for lowering into the excavated trench over 
the surface of the ice. 

The strings will be fabricated on the sea ice close to the shore approach at Point 
Storkersen, where a site measuring approximately 5,000 feet by 750 feet will be prepared. 
As shown in Figure 2.1-6, this site is situated immediately east of the proposed pipeline 
trench, and extends northward for approximately one mile as measured from a point 
approximately 1,000 feet seaward of the shoreline. The site will be situated within the 
construction right-of-way. The ice slot and pipeline trench will be located at the western 
edge of the string fabrication pad. 

The string fabrication pad will be located in shallow water near the shore line and 
the ice will be generally bottom fast by the time construction activities begin. If required 
to enhance the safety of the operations, the ice will be made bottom fast by pumping 

water on the ice surface where needed . 
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The ice surface will be leveled by ked equipment and graders to proj uce ft 

level surface where joints of line pipe can be welded to form strings. Where required ,fj 
purposes such as safety, prevention of snowdrift formation, and containment of ~pitlS, 
snow berms may be constructed. 

This ice pad will be used to store line pipe and completed pipeline strings which 
will be up to approximately 5,000 feet long. Upon completion of each string, and prior to 
its tow to the required offshore location, it may be subjected to a hydrostatic test. The 
test medium, which would be composed of water and glycol, would be circulated from 
string to string as the work progresses. 

Hydrotest fluids will be transported to the job site by tank trucks and transferred 
through hoses via a fill pump into the pipeline segment to be tested. Portable containment 
(drip pans with absorbent liners) will be placed under each fitting and connection. 
Continuous monitoring will be effected whenever transfers are in progress. Should an 
unconfined leak occur, the fluid will be scooped with shovels, along with any snow it has 
contacted, and placed in plastic bags for delivery to existing snow-melt and waste 
disposal facilities in the PBU area. Upon completion of testing, the fluids will be returned 
to the vendor, or transported to the contractor's permanent tanks for storage and reuse, or 
injected into approved wells. 

Containment of debris from dispersal by the wind will be performed by 
implementing housekeeping routines that result in the absence from the jobsite of trash 
and other light weight construction material. Covered dumpsters will be provided at any 
location where they would be required. Constant policing of the site will be done by the 
work crews and by personnel specifically assigned that responsibility. 

The string fabrication activities will be performed from January to March. 

2.4.5.2 Ice Road Construction and Ice Thickening 

Ice roads will be prepared and maintained along the pipeline routes and will be the 
main means of access to the construction area. The ice roads will be built within an 
approximately 200-foot-wide ice platform where pipeline construction will take place. 
Additionally, ice roads will be built south of Stump Island and run from PM-1 and PM-2 
to a location near the string fabrication area. These roads will provide an alternative 
means of access to the construction site, and will permit construction of the onshore 
pipeline facilities on two fronts (from Point Storkersen and from the vicinity of E Pad). 

The ice road and construction area extending between the shore approach near 
Point Storkersen and near the western-most point of Stump Island will be built atop ice 
that will be bottom-fast. The ice may need to be thickened to ensure that it is bottom-fast, 
to permit safe transit of construction equipment. Water obtained from approved sources 
would be applied to the ice until the required thickness has been achieved;· 
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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 is 

estimated that the ice can be thickened at the rate of three inches per day .. With reference 
to Figures 2.4-2 and2.4-3 , 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 Construct.ion Activities 

Pipeline constrµction 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 activities undertaken in the 
· .. construction of the offshore segment of the pipelines. The sequence of activities follows. 

Ice Cutting and Slotfing 
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 Feb~ 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, 

pipe laying and backfilling. Beginning in February, three trenching crews will be 
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mobilized simultaneously. Crew I will start at the shoreline and trench the area of bottom 
· fast ice to a point immediately outside the barrier islands corresponding to the IO' 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 
· ~o a point midway between the barrier islands and Seal Island. Crew 3 will start trenching 

operations 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 
colleeted 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 aehieved. 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. 

Pi,peline Installation 

. . Pipeline installation 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

fu welds to the previous strings will be made and non-destructive testing (NDn 
performed. The welds wilf 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 loaders 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 iA-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 te~porary 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 backfilled. 

Spoils Storage and Disposal Zones 

As depicted on Figure 2.1-6, Zone I 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 bee~ sized to be approximately twice the size req~d 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 northw~d 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 ca5e, 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 I 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 I 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 I. 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 I. 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 Pi.pelines 
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 
·flwd 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 sealift of major facilities that 
summer. 

2.4.5.4 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. 

2.4.5.5 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 OOla), Desalination (outfall 

OOlb) and Wastewater (outfall OOlc). 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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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 

· _J?ine 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 I 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 bluff 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 laid 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 /angeana and/or Puccinellia arctica. 
• Apply N/P/K fertilizer (20-20-20) at a rate of about 400-450 pounds I 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 I or Elymus. Once those conditions have been 

set, seeding and I 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. 

2.4.6 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 Ice 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. 
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 
· ~etails 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. VS.Ms 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 support(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 each 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 • 
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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 ofVSMs 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 
· _i;zicreased 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 syste1:11 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 

ci;-ossing. 

Tie-ins to Existing Fac_ilities 
Valve facilities similar to .those described p~eviously will be built at the following 

· · locations: 

1) The tie-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 proyide details. 

2.4.7.2 Pig Launching/Receiving Facilities 

Pig launching and rece1vmg 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 ~ow 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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Segment ff~ ,~~~f,~ ~~-~.;:J t;°lr,jf~~t~-<:.•"; 
.-: ~ • YA, -~ r..:...~ ~ L . 'r: .Lo. '•;-.. ;.i~ 

Feet 

Seal Island - Pt. Storkersen 31,840 
Pt. Storkersen - PS-1 58,744 

Totals 90,584 

Seal Island - Pt. Storkersen 31 ,840 
Pt. Storkersen - Dead Chicken Lake 37,856 
Dead Chicken Lake - CCP 16,952 

Totals 86,648 

• 
TABLE 2.4-1 

PIPELINE FACILITIES 

LENGTH '4'r - ,., · 
·;i 

Miies 

OIL Pipeline 

6.03 
11.13 

17.16 

GAS Pipeline 

6.03 
7.17 
3.21 

16.41 

N/A 
58,744 

58,744 

N/A 
37,856 
16,952 

54,808 

• 
Northstar Final Project Description 
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NIA 
6.470 

6,470 

N/A 
NO 
16,952 

16,952 



• 
Transported Substance 

Substance Specific Gravity 
(@ S.T.P) 

Maximum Allowable Operating 
Pressure (MAOP) 

Normal Operating Pressure 

Pipeline Outside Diameter 

Pipeline Wall Thickness 

Offshore 

Mainline 

Riser ·· 

Overland 

Mainline 

• Station 

Pipe Material Grade 

Offshore 

Overland 

Design Hoop Stress Factor 

Mainline 

Riser/Station 

External Coating 

Offshore 

Overland 

Pipeline Specific Gravity (empty) 

Offshore 

Overland 

Cathodic Protection 

Offshore 

Overland 

Test Pressure I Duration 

Mainline 

Island Riser 

• 

TABLE 2.4-2 

Northstar Final Project Description 
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PIPELINES DESCRIPTION SUMMARY 

Processed oil to TAPS Specification Injection gas 

0.79 0.7 

(water = 1.0) (air = 1.0) 

1480 psig 1480 psig 

8SO psig 12SO psig 

10.750 inches 10.7SO inches 

O.S94 inch O.S94 inch 

O.S94 inch O.S94 inch 

0.279 inch 0.279 inch 

0.307 inch 0.307 inch 

API SL Grade XS2 API SL Grade XS2 

API SL Grade X6S API SL Grade X6S 

0.72 0.72 

0.60 o.so 

Fusion bonded epoxy Fusion bonded epoxy 

PUF insulation I galvanized jacket PUF insulation I galvanized jacket 

1.60 1.60 

Not Applicable Not Applicable 

Sacrificial Anodes Sacrificial Anodes 

None None 

1850 psig I 8 hours 1850 psig I 8 hours 

2220 psig I 8 hours 2220 psig I 8 hours 



• 

• 

• 

. Note: 

Outside barrier islands 

Wrthin 3,000 ft of Seal 

Island 

Lagoon 

Overland 

TABLE 2.4-2 
PIPELINES DESCRIPTION SUMMARY 

(CONTINUED) 

Buried, 7 ft depth of cover 

Buried, 9 ft depth of cover 

Buried, 6 ft depth of cover 

VSM supported 

l~orthstar Final Project Description 
Rev. 1, March 27, 1997 

Buried, 7 ft depth of cover 

Buried, 9 ft depth of cover 

Buried, 6 ft depth of cover 

VSM supported 

1) Locally greater depth of cover (distance from original seabed to top of pipe) will be provided in areas such as the 
Seal Island and Pt. Storkerson approaches. The trench will be backfilled over the pipelines . 
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SPOILS TRUCK 

TO SPOILS STORAGE AREA 

. .. .. ..... ... .. . ... ... . . -· · 

NOTES: 

DISTANCE AT WHICH 
Pl PELA Y OPERATIONS 
FOLLOW VARIES 

1. ICE PAD COMPRISED OF NATURAL ICE PLUS 
THICKENED ICE SUFFICIENT IN THICKNESS TO 
SUPPORT HEAVY EQUIPMENT TRAFFIC. 
2. DEPTH OF BOTTOM OF TRENCH. 

\ 
' [[c=J 

3. ACTUAL NUMBER OF PIECES OF EQUIPMENT 
AND EQUIPMENT TYPES ARE INDICATIVE. 
4. MULTIPLE TRENCHING SPREADS MAY BE 
WORKING SIMULTANEOUSLY AT DIFFERENT 
LOCATIONS ALONG THE PIPELINE ROUTE. 

FRONT END LOADER 
(SPOILS LOADING) \ 

' / . 

TRENCH WIDTH 
AT SEABED VARIES 

SPOILS PILE 
FRONT END LOADER 

(ICE BLOCK HANDLING) . \ - ICE BLOCKS , I 
~~~~jt{ 7KHOE < < ):~ ~, I . BA~~~~ <k~~~~;~~l~~~AL) r ICE CUTIER 

. . . . '·· 1 ·1 I '-- ' 'I L. 1-~-/_ll ,-1 . ' ml.rn 11 1 1 i~ m 1111 11rn---------_., . 

: ~ urn 11 EB~ :: 1 -u ~ 
- - - Ul o ·:: 1 ~~1~[!1-----.,....-\-__ -IC_E_F_R-EE_S_L_O_T ______ . , ._~ .:----ill~QJ lC_l 

PLAN VIEW 
(NOT TO SCALE) 

\ _ ICE CUTTER 

L 7 -10 feet (NOTE 2) 

PROFILE VIEW 
(NOT TO SCALE) 

BP EXPLORATION (ALASKA) INC. 

NORTHSTAR DEVELOPMENT PROJECT 

EQUIPMENT SPREAD 
TRENCHING 

DATE: 
3/25/97 

SCALE: 
N/A 

FIGURE: 
2.4-2 
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SPOILS FROM STORAGE AREA 

ITtCJ SPOILS TRUCK 
SPOILS PILE FOR TRENCH BACKFILL 

SPOILS FROM TRENCHING 
(DISTANCE FROM PIPELAY VARIES) 

-<'--'-----------

FRONT END LOADER &~1 (FROM STORAGE AREA OR RECENT EXCAVATION) 
(SPOIL BACKFILLING) &~~,WJ 

~ ~ 

'' 
' l 

... ·-, .... , . 

FRONT END LOADER SPOILS PILE 
(SPOIL HANDLING) /'t::;--.. :"~,:-z, 

l . . . ... > ' •• - ••••••• 

"'---. t:--~~~~ 
~J ~'f,j~.: 

·"" 

BACKHOE 
(TRENCH CLEAN OUT) 

BRIDGE SECTION 
-- {TYPICAL) 

I 

. . - .... ... 

Cl .. 
I' ,, 
~ . -- ....... - . ............... .-. _.. 

..... ,, .......... - I j 
U........1......-'~-'-"" /. .• . . -- ......... ~ .. . .. • --- .. . ~ 

SIDE BOOM ___/ 
TRACTOR (TYPICAL) 

.... 
SPOILS PLACED BACK PIPELINE 
INTO TRENCH TOUCHDOWN 

POINT 

SIDE BOOMS 

400 ft. (Approx.) 

NOTES: 
1. ICE PAD COMPRISED OF NATURAL ICE PLUS 
THICKENED ICE SUFFICIENT IN THICKNESS TO 
SUPPORT HEAVY EQUIPMENT TRAFFIC. 
2. DEPTH OF BOTIOM OF TRENCH. 
3. ACTUAL NUMBER OF PIECES OF EQUIPMENT 
AND EQUIPMENT TYPES ARE INDICATIVE. 

TIE-IN WELD, 
INSPECTION & " 

TRENCH WIDTH 
AT SEABED VARIES 

COATING ' 

' ', PIPELINE BUNDLING ~ 
AND ANODE INSTALLATION 

400 ft. (Approx.) 

PLAN VIEW 
(NOT TO SCALE) 

/ - TIE-IN WELD SHACK 

/ 

PROFILE VIEW 
(NOT TO SCALE) 

L 7 - 10 feet (NOTE 2) 

~-

I PARTIALL y REFROZEN SLOT 

'- PRE-FABRICATED 
PIPE STRING 
FROM MAKE-UP SITE 
(LENGTH VARIES) 

DOZER 

··] 

w 
SJ 
Cl 0 wo 
z~ 
~ 
() 

I 
I-

BACKHOE THICKENED ICE PAD 
(NOTE 1) 

I 

\ 
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DATE: 
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FOR PIPELAYING 

SCALE: 
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FIGURE: 
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/ 
Oil PIPELINE _/ 

GAS PIPELINE 

~~ a:: =ii 

~i~ ut 100' 100' 

NOTES: 

1. PIPEUNES DEPTH OF COVER IS 6 FEET. 

2. TRENCH SIDE SLOPES ARE VARIABLE, DEPENDING ON SOIL CONDITIONS 
VERTICAL TRENCH SIDES ARE SHOWN. . . 

3. PIPELINES WILL BE INSTAUEO AS A BUNDLE. FOR SIMPLICITY 
INDMDUAL PIPE.LINES ARE SHOWN. ' 
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FIGURE: 
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NOTES: 

1. PIPELINES DEPTH OF COVER IS 7-9 FEET. 

2. TRENCH SIDE SLOPES ARE VARIABLE, DEPENDING ON SOIL CONDITIONS. 
SLOPES SHOWN ARE 1 V : 2H. 

3. PIPELINES WILL BE INSTALLED AS A BUNDLE. FOR SIMPLICITY 
INDIVIDUAL PIPELINES ARE SHOWN. I 

• 

BP EXPLORATION (ALASKA) INC. 

NORTHSTAR DEVELOPMENT PROECT 
TYPICAL TRENCH CROSS-SECTION 

NORTH OF BARRIER ISLANDS 
OFFSHORE RIGHT-OF-WAY 

DATE: 
3/25/97 

SCALE: 
N/A 

FIGURE: 
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WEST 

SEAICE ~ 4' 

~~~~ -

SEABED _j 

NOTES: 

CENTERLINE OF TRENCH 
AND PIPELINES 

OIL PIPELINE _,/ 
GAS PIPELINE 

1. PIPELINES DEPTH OF COVER IS 6 FEET. 

• 

/ - ELEVATION VARIES 

r- LOCAL BACKFILL AS PLACED 

/ 
SEAICE t 4 ' 

• 

EAST 

BP EXPLORATION (ALASKA) INC. 
-------------·-· . 

2. TRENCH SIDE SLOPES ARE VARIABLE, DEPENDING ON SOIL CONDITIONS. 

NORTHSTAR DEVELOPMENT PROJECT 

TYPICAL PIPELINES CROSS-SECTION 

SOUTH OF BARRIER ISLANDS 
VERTICAL TRENCH SIDES ARE SHOWN. 

3. PIPELINES WILL BE INSTALLED AS A BUNDLE. FOR SIMPLICllY, 
INDMOUAL PIPELINES ARE SHOWN. 
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WEST 

SEAICE t5' 

NOTES: 

1. PIPELINES DEPTH OF COVER IS 7-9 FEET. 

2. TRENCH SIDE SLOPES ARE VARIABLE, DEPENDING ON SOIL CONDITIONS. 
SLOPES SHOWN ARE 1V : 2H. 

3. PIPELINES WILL BE INSTALLED AS A BUNDLE. FOR SIMPLICITY, 
INDMDUAL Pf PEUNES ARE SHOWN. 
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2.5 DRILLING 

2.5.1 Design Criteria 

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

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 ~o 14 additional slots can be accommodated to allow 
Jor reservoir uncertainties and in-fill drilling. The well spacings (10 feet from center to 
·G.enter) 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 MLL W to provide a level drilling area The 
western portion slopes from the dock face at + 7 MLL W 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 . 

Modified December 5,.1997 2.5-1 
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TABLE 2.5-1 
DRILLING DESIGN CRITERIA 

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

Allow for 23 wells with the possibility to extend to 37 (depending on drilling rig) at 
a later date 

Provide flexibility in rig selection 
Should not co~promise future will interventions 

Facilitate storage and handling of large quantities of consumables during freeze-up 
and break-up 

Allow for simultaneous drilling and production operations to be conducted safely 

Minimize the drilling footprint and therefore the island size 
Moved by ice road over floating ice or by barge 
Run economically on gas or facility generated electrical power 

Minimize number and size of wells 
Minimize material consumption and material movements (mud, cement, etc.) 

2.5-1 
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NOOhstar Final Project Description 
Rev. 1, March 'ZT, 1997 

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 isolation of the subsea pipelines are critical . 

3.1-1 



Northstar Anal Project Description 
Rev. 1, March ZT, 1997 

• Waste disposal includes drilling, camp and process waste products. 
Section 6 of the Final Project Description, Rev. l, 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. 

Modified May 9, 1997 3.1-2 
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Northstar Final Project Description 
Rev. 1, March 27, 1997 

• 3.1.4 Resource Transportation 

• 

• 

Delivery of bulk supplies and non-perishable goods will occur during three 
months of open water and four to five months of ice road per year. A four-month supply 
criterion has been used to size storage requirements· on the island. The two periods of the 
year limited to air access (May/June, October/November/December) do not pose a 
significant problem regarding island supply. 

3.1.5 Training 

The training curriculum of the operations personnel will include 
safety/environmental as well as operation facilities training. Polar bear awareness, island 
evacuation procedures, and arctic offshore precautions will be included. 

Section 8, Health, Safety and Environmental (HSE), provides details of the 
training program for both the construction and operations phases . 

3.1-3 
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TABLE 3.1-1 

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

DESIGN CAPACITIES AND SPECIFICATIONS 

,_ :~ " ,,; \ .. - ,_ : --:::. ~ 

" 1~ 
:!t: ;_ 1 , .. " .:: •• ~ -" f .. 

SUBJECT . ~ VARIABLE . . CAPACITY 
;,,:. 

- ' 
,,_ "-":;_ c 

_,., 'c;.--; -~- ;, 

Design Capacities Crude Oil to Sales 65,000 BOPD 

Gas Re-injection 600 MMscfd 

Produced Water Handling Up to 30,000 BWPD 

Specifications Produced Gas • Dehydrate to -20°F, 

• Recover NGLs to +25°F 

• Compress & reinject residue gas to 
5,500 psig 

Produced Water • Remove dissolved gas 

• De-oil to less than 50 ppm 

Ambient Design Minimum -50°F 
Temperature 

Maximum +75°F 

Mechanical Design -20°F 

Air Cooler Design +40oF 

Site Elevation +16 ft MLLW (work surface) 

+21 ft to +27 ft MLLW (sheet pile wall) 

Wind 14 MPH (mean annual) 

Wind Direction NE 60% I SW 30%. Mixed 10% 

Snow Load 30 Psf minimum 

Earthquake Zone 1 

Modified July 25, 1997 
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3.2 ISLAND 

3.2.1 Deck Drainage Handling I Monitoring 

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

All island surface drainage, including rainfall, snow melt, and any spray from 
wave over topping, will be routed to the deck drainage sumps. The deck drainage sumps 

operate at a low level, and will be visually inspected to determine if sufficient water has 
accumulated to warrant discharge. In the event an oil sheen is observed, the contaminated 
water will be pumped from the sump and disposed in the onsite injection well, or 
transported to an approved onshore facility for processing. If no sheen is observed, the 
water collected in the sumps will be released into the Beaufort Sea through Outfalls 003 

and004. 
Deck drainage collected in the system is not expected to contain hydrocarbons. 

However, a monitoring and collection system will ensure that only clean deck drainage is 

allowed to discharge from the island surface. Part of the ongoing operation duties will be 
to visually monitor the catchment basin, as well as sample and analyze drainage water, as 
necessary; before the water will be allowed to drain from the basin to the ocean. The 
facility operations and maintenance team will be responsible for administering the 

monitoring program and maintaining the system. The Northstar NPDES permit 
application includes a request for coverage of deck drainage (Outfalls 003 and 004). A 

detailed description of anticipated deck drainage sources and processes along with 
mitigative measures to minimize the risk of pollutants being discharged are included in 
the NPDES permit application. 

3.2.2 Island Surface Management 

The island surf ace will be re-graded to the design contours on an annual basis 
following spring breakup. Once barge access to the island is available, earthmoving 
equipment will be mobilized to the island to blade and compact the surf ace, and the 
existing gravel will be re-shaped to comply with the grading plan. Should additional 
material be required, it will be mined at the Put 23 mine site, hauled to West Dock, and 
then transported via barge to the island. Some surface subsidence is expected during the 
first few years. The majority of subsidence is expected near the wellheads (one to two 
feet) immediately next to well cellars, and will pose no safety problems. Localized 

subsidence around the island surface should be minimal (less than six inches) and will be 

managed during the re-grading efforts. If necessary, the island will again be graded just 

prior to freeze-up each year. This will ensure that the spring runoff and snowmelt will be 

directed toward the catchment basins . 

3.2-1 



3.2.3 Bench - Maintenance and Repair 

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

The linked-concrete slope protection system has been designed to minimize any 
maintenance activities. The entire slope-protection system will be inspected annually, 
both above and below waterline, during the open-water season. ·This inspection will 
document the current condition of the annor by section. The inspection will involve 
visual observation of the concrete mats and the linkage hardware. The annual inspection 
will also include profiling of the bench and below-water slopes to detect changes from the 
design configuration. 

During initial block production for construction, maintenance replacement blocks 
will be produced. These blocks will be stockpiled in Deadhorse and will be available for 
transportation to the island for any immediate repairs identified by the inspection team. 
Filter fabric also will be stockpiled in Deadhorse. 

The frequency of repairs to the Northstar slope-protection system will depend on 
the severity of the wave and ice conditions to which it is subjected. When repairs are 
required, a tracked crane will be mobilized to the island along with a small crew of divers 
and equipment operators. The repair work will be conducted from the bench on the 
outside of the sheet-pile wall. The crane will work from wooden crane mats to avoid 
damage to the bench surface concrete mats. 

Divers will map the damaged area and detach the linkages of the blocks as 
required. If necessary, the damaged area will be re-graded and filter fabric will be 
installed by crane. Replacement mats will be made up on the bench surface and lowered 
via crane to replace the damaged section. The damaged blocks will be removed to a 
permitted disposal site. 

The sacrificial gravel berm at the toe of the slope has been designed to reduce 
damage to the concrete mat due to wave and ice impacts. This berm is not slope-protected 
and, therefore, is subject to erosion and relocation during major storm events. 

Previous surveys of eroded gravel islands in the Alaskan Beaufort Sea (e.g. Seal 
Island, Mukluk Island) indicate a predominant migration of eroded gravel from the east to 
the west, in response to the prevailing northeasterly winds and waves during the open 
water season. The direction of gravel transport will reverse under the influence of major, 
yet less frequent, westerly storms. The loss of gravel from the submerged berm on one 
side of the island will add to the volume of gravel on the other side of the island (thereby 
widening the berm in that area). While the gravel in the deposition area will cascade 
downslope to cover the adjoining seabed, the gravel will remain in contact with the 
island. The area of previous gravel loss may later gain gravel in response to the reversal 
of storm wave direction. It is expected that the northeast comer of the island (where the 
surface width of the berm is 100 feet) will experience predominant erosion, with the 
resulting gravel loss moving to the west and south. Based on the predominance of the 
easterly winds and waves during the summer, the northeast comer of the island is 

3.2-2 
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Northstar Final Project Description 
Rev. 1, March Zl, 1997 

expected to be the site requiring the most frequent gravel replenishment. It is not possible 
to predict the exact frequency of gravel berm replenishment. During calm periods, no 
replenishment will be required. Should major storm events occur annually, gravel berm 
replenishment could be necessary on an annual basis. 

The repair gravel can be delivered from an onshore quarry site in either winter 
(via ice road) or by summer (via barge). Under these circumstances, gravel placement 
would require bulldozing the gravel through a slot in the wintertime ice sheet, or 
clamming or bulldozing the gravel off a barge during summer. 

An alternative gravel berm replenishment plan would involve "backpassing", or 
relocating the berm gravel from areas of deposition to areas that have sustained erosional 
loss. This scenario would collect the gravel from sites of deposition (likely the southwest 
and southeast island comers) and transfer the gravel back to the site of erosion (likely the 
northeast comer of the island berm). A clamshell operation would be required to retrieve 
the gravel. The work platform for the clamshell would either be the 75-foot wide island 
bench during either winter or summer, or a floating barge in summer. The recovered 
gravel would be returned to the site of erosional loss by loaders operating on the winter 
ice sheet ·or by barge during the open water season. Should the clamshell crane be 
operated from the island bench, care will be taken to protect the concrete mat slope armor 
from track damage. Because the "backpassing" operation requires no new gravel 
deliveries to the island, to the extent practicable, it is the preferred operational choice. 

3.2.4 Snow Removal 

During the winter months, snow removal activities will be conducted on a 
ongoing basis. Equipment, such as front-end loaders, and personnel on the island are 
adequate to handle the continual snow removal requirements. Snow is also anticipated to 
drift on the island surface. No analysis has been performed to quantify specific locations 
and extent of snow drifting. As above, it is planned as part of normal operations that 
snow will be cleared to maintain a safe operating surface. A Standard Operating 
Procedures Manual (SOP) will be developed prior to operations start-up to ensure a safe 
operating facility. 

The SOP Manual will include a section detailing snow removal and handling 
procedures. These procedures will include ensuring the avoidance of contaminated snow 
being pushed off the island. All snow will be visually inspected for contamination before 
removal. Snow dumping would occur around the entire perimeter, wherever access is 
available. It is likely that access will be most available on the south side of the island. 
Uncontaminated snow will be dumped off the edge of the island onto the bench or onto 
the sea ice, where it will be allowed to melt and run off into the· ocean during breakup. 
Any snow found to contain contamination will go to a snowmelter and be injected in the 
disposal well. 

3.2-3 
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3.3 FACILITIES 

3.3.1 Process/Facilities 

3.3.1.1 Inlet Crude Oil 

Northstar Anal Project Desaiptlon 
Rev. 1, March 27, 1997 

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 (ma.Ximum): 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 . 

Modified May 9, 1997 3.3-1 



3.3.1.3 Residue Gas Re-injection 
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Residue gas re-injection pressure is approximately 5,500 psig, the temJ>erature is 
140°F, and the molecular weight is 21.9. Produced gas will be dehydrated using a 
triethylene glycol (TEG) system to prevent hydrate formation in the surface piping and 
downhole, and to minimire 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 Description 

The facility design concept is a single production separation train with two 50 
percent high pressure gas compression trains and no dedicated backup of process 
equipment. To minimire 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) 
including 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-pressµre separator 
are combined and cooled to 80°F using air coolers. The resulting condensed 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 'Yith 
sales oil. 

Mcxfrfied May 9, 1997 3.3-2 

• 



• 

• 

• 

~ .· 

Northstar Fl"-1 Project Description 
Rev. 1, March 27, 1997 

lnjectWn 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 alfeady 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 
ajr, 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 
3.5.3.8. 

Fla.re: A flare will provide the safe and controlled release of ~afety 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 Pla.nt: A seawater treatment plant (STP) will only be 
.installed 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 seawater intake. The flow rate is 
2,551,296 gpd maximum which has been chlorinated. 

Coarse 
strainers: 

There are two cartridge type mechanical coarse strainers. One unit is 
in service at all times. Debris collected from the strainers will be 

slurried and disposed of in the disposal well . 
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Media 
filters: 
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There are three media filters (102-inch diameter by six feet high), two 
of which are in service at all times, with the third unit being 
backwashed. Polyelectrolyte filter aid is injected 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 An~foam 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 
tank: 

Guard 
filters: 

The water surge tank is 2,000 bbl. capacity, 30 foot diameter with a 16 

foot height. It is installed in the gas cycling case as the produced water 
surge tank. In the waterflood case, treated seawater and produced 
water are combined in the surge tank prior to being routed to the 
injection pumps. 

Two (2)-micron filters (two each, with replaceable cartridge elements) 
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 
pwnps: 
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Injection pumps raise the treated water pressure to 3,500 psig for 
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 cas~, 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 v1a 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 multiple 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 units 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 systems 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. Instrwnentation 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 
· _remotely. 

Northstar Development sales oil will be metered on site before delivery and 
custody transfer to the Northstar common carrier pipeline. The oil pipeline will 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 communicate between Programmable Logic 
Computers (PLC) in the plant 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 comer 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 I 
shutdown due to maintenance. A description of the flare with the predicted flame color 
and brightness are provided below: 
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High 
pressure 
(HP) flare: 

Low 
pressure 
(LP) flare: 

Northstar Flnal Project Description 
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The HP flare will operate only during emergency situations for short 
periods while process equipment is being shutdown. Pilot and purge 
gas will be provided continuously 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 yirtually transparent. 

The LP flare will operate continuously through pilot and feed gas to 
the system. The flame will be smokeless and yellow to light orange in 
color. Low luminosity is expected beCause the flame should be 
virtually transparent. 

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 (MLL W). 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 I below: 

(tons/year) 

Table 1 
Summary of Annual Emissions from 

Northstar On-Island Construction Emissions 

co NOx PM10 502 

Maximum Annual Emissions 158.5 733.5 52.5 25.7 
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Off-island construction activities, such as island and pipeline construction, need 
not be included in the Air Quality Control pennit 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 
s ummaryo f Ann IE ua DUSSIODS rom . an onstruction f: Off Isl d C E . i nuss ODS 

(tons/year) co NOx PM10 S02 voe 
Maximum Annual Emissiom 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 opera~ons 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 collection 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 arc turbines used to provide power 
and gas com~~ession, backup power sources (reciprocating internal compression engines) 
and various small heaters and portable sources powered by IC engines. 

) 

Table3 
Summary of Annual Emissions from Long-Tenn Operations 

n I~ 8D r UC on (D 'Din d P od ti ) 

(tons/year) co NOx PMIO S02 voe 
Drilling Operations 2.9 13.3 1.5 2.7 0.7 

Production Facilities Operations 406.6 646.7 106.5 41.l 93.2 

On-Shore Facilities Operations 52.5 148.l 8.9 2.7 5.6 

Modified March 13, 1998 3.3-8 
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Process Equipment 

General I Utilities 

Emergency Loads 

Large Pumps 

1st Stage Compressor 

Construction Power 

Drill Rig Power 

Total: 

Northstar Final Project Description 
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TABLE 3.3-1 
COMPOSITION OF NORTHSTAR CRUDE 

Hydrogen sulfide 

Carbon dioxide 5.43 

Nitrogen 0.61 

Methane 56.88 

Ethane 7.12 

Propane 4.94 

I so-butane 0.97 

N-butane 2.26 

lso-pentane 0.94 

N-pentane 1.14 

Hexanes 1.79 

Heptanes plus 17.92 

Heptane plus specific gravity (60°F): 0.83 

Heptane + molecular weight 187 

TABLE 3.3-2 
ELECTRICAL LOAD SUMMARY 

3,309 

3,720 

1,532 

5,450 

3,922 

8,561 5,450 3,922 

850* 

3,000 

3,850 

* Two (2) 1,230 kW diesel generators provide early construction power and emergency backup for drilling . 

After startup, these units will be the emergency generators for operations. 



• 
ITEM OR AREA 

Living quarters {PLQ) 

l-lelipad 

Utility module 

Warehouse/shop 

Storage tanks 

Plarc boom 

Drilling rig (Nabors 331.:) 

Process module 

Gas compressor module 

Pump house 

• 
TABLE 3.3-3 GENERAL ISLAND EXTERIOR "LIGHTING 

DESCRIPTION OF LIGHTING 
(3) 100 watts.odium lights on west side in main entrance to PLQ. 
(7) 100 watt sOdium lloodlighls in emergency egress stairway on south side. 
(3) 150 watt floodlights in west stairway access . 
.(3) 100 watt helicopter warning lights (red lens) on south side near helipad. One of 3 

waming lights on top of windsock. 
(2) 150 watt lights internal to the wind cone of windsock. 
(2) 1,000 wall tlood lighls on south side of PLQ for loading/unloading helicopter. 

In service only during loading/unloading operations. 

( 16) 40 wall amber lens runway lights around per imeter of pad. 

(2) 150 watt sodium light'> over West entrance. 
(4) 150 watt sodium lights on North wall of module. 

( I) 150 watt floodlight on NW corner to tight fuel island. 
(6) 150 watt floodlights around perimeter. 2 on south, 2 on north & 2 on east side. 
(9) 150 watt sodium lighls in slairway access (I or 2 in each). 

(2) 150 watt sodium lighls on stairway platform to diesel & potable water tanks. 
( I) 150 watt floodlight on diesel tank. 
(3) 150 watt floodlights on North side of tank platform. 

(2) 100 watt helicopter warning lights (red lens). 

(2) 100 watt helicopter warning lights (red lens) on mast. 
(4) 400 watt floodlights on rig. 
(3) 400 watt tloodlights on service building. 
(2) 400 watt tloodlights on pipe building. 
( 12) 400 watt floodlighls on production pipe rack perimeter facing drilling pad. 

(5) 400 wati tloodlights on east side facing drilling 
(2) 400 watt floodlights on north side 
(2) 400 watt tloodlights on north side pipe rack area 
(2) 150 watt floodlights in stairway between process/compressor module 
(2) 400 watt floodlights in front of pump house & area under elevated walkway 

(2) 400 watt floodlights on north side over pad between sheet pile wall & compressor 
module 

(3) 400 watt floodlights on east side of compressor module over eonex area 

(2) 400 wait tloodlights on west side between pump house & conex units 

• 
.APPROXIMATE ELEVATION 

28' elevation above MLLW 
1 @24'; 2 @ 34'; 2@ 45'; 2@ 55' elevation 

60" elevation; light on windsock at 80' 

80' elevation 
49' elevation 

11.17' elevation { 14" above surface of pad) 

34' elevation 
3 @34'; I @ 50' elevation 

20' e levation 
42' elevation 
30' elevation. 6 on cast side facing drilling 

35' elevation 
60' elevation 
35' elevation 

190' elevation 

229' elevation 
80' elevation 
58' elevation 
37' elevation 
45' elevation 

56' elevation 

43' elevation 

56' elevation 

56' elevation 

50'. elevation 
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3.4 PIPELINES 

3.4.1 Introduction 
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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 

3.4.2.1 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. 

3.4.2.2 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: 

• Oil 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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• Gas pipeline: Automated, quick closure isolation valve at each terminus 
of the pipeline and at the mainland shore approach. 

These facilities are an integral part of the leak detection system, and tests to 

ensure their correct functioning will be performed on a regular basis. 
In order to provide electrical isolation between the offshore segment (which is 

protected by a cathodic system) and the onshore segment, insulating flanges will be 

welded to the pipelines. The correct functioning of these devices will be tested only if 
evidence exists of their being damaged or their function impaired. 

3.4.4 Leak Detection 

The daily operation of the pipelines will be monitored on a continuous basis by 
the SCADA system, and operating personnel will be provided real-time information on 
pipeline status. In order to ensure the correct operation of the system, regular checks will 
be conducted on the equipment employed, including the hardware and associated 
software. 

In addition to the valves identified in Section 3.4.3 above, the equipment involved 
in the leak detection system includes the following: 

• Flow meters installed at the inlet and outlet of the pipelines, 
• Pressure and temperature indicators at each flow meter location (to 

improve the response time of the system, an additional set of pressure 

and temperature indicators will be installed at the shore approach 
location), and 

• A communications link with the SCADA system, capable of updating 

the information as required by the leak detection system. 

Monitoring pipeline conditions is also an important part of leak detection. 
Information on pipeline condition, both with regard to vertical and horizontal position in 

the trench, and condition of the wall thickness will be obtained by means of pigging 
devices that will be run at predetermined intervals. After reviewing the results from these 
inspection runs, the necessary preventative and I or corrective actions can be identified 

and implemented, if required. In addition, BPXA will use drillholes through the ice, over 

the pipeline to conduct a routine survey during the winter for any evidence of 

hydrocarbons that could have entered the marine environment. Regular surveillance 
flights of the pipeline routes will be conducted in the summer. 

In the event that a leak is detected, the operator will be able to determine if the 

leak is situated in the onshore or offshore segment of the pipeline. By following 
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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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The onshore facilities containing the isolation valves, pig launchers/receivers, and 
associated instrumentation and controls will be contained in enclosures. Offshore, the 
isolation valves and the pigging facilities will be located on the island, thus assuring their 
integrity and facilitating maintenance. 

Internally, the pipelines will be inspected using pigs as described in the preceding 
section. 

3.4.6.2 Repairs 

Onshore 
Repairs to the onshore pipelines and facilities can be effected from roads running 

along the alignment of the pipelines, by using all-terrain vehicles, or from winter ice 
roads built specifically to access a location. Access can also be achieved by employing a 
helicopter to move personnel and equipment. Typically, minor repairs will require only 
hand tools and, possibly, welding equipment. Major repairs might require the use of 
earth-moving equipment, cranes and lifting equipment, and specialized tools and 
materials. · Equipment, materials, and personnel to effect minor and major pipeline repairs 
are generally available in the Deadhorse service area on a year-round basis. 

In order to provide quick response to minor emergencies and to perform repairs to 
the facilities dedicated to the pipeline flow and leak detection, spare parts and 
replacement materials will be maintained at Seal Island. These repairs will be done by 
personnel employed in facilities operation. If required onshore, these personnel may be 
mobilized by helicopter from the production island. 

Offshore 
In general terms, the complexity of a repair to the offshore segment of the 

pipelines will increase as the water depth increases. In the shallow waters of the lagoon, a 
repair, performed either in the summer or in the winter, will involve considerably less 
effort than a repair of the same type and magnitude performed deeper offshore water. 

Damage to the body of the pipeline, caused either by internal or external corrosion 
or by external damage, will require that the cover over the pipelines be removed, so that 
the magnitude of the damage can be ascertained and the repair method implemented. The 
repair methods consist basically of: 

• Replacing the damaged pipeline section, or 
• Using an external pipeline encirclement device. 

Regardless of the season in which the repair is performed, the minimum steps of 
excavation, welding, and pressure testing will be required. Depending on the nature of the 
damage, services of specialist contractors and their equipment may be required to perform 
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activities such as blocking the flow inside a pipeline by the creation of an internal ice 
plug. The use of divers to assist in the operations would be required, regardless of the 
season in which the repair work would be performed. 

In summer, operations would generally be carried out from a barge or barges on 
which the excavation and repair equipment has been mounted. These barges and attendant 
vessels, which could be obtained from the Prudhoe Bay vicinity, would operate from the 
staging areas located on the West Dock. In winter, repair activities would be carried out 
from the surface of the ice, utilizing techniques and equipment similar to those employed 
during the construction phase . 

3.4-5 
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TABLE 3.4-1 
PIG RUN SCHEDULE 

WALL THICKNESS MEASUREMENT 

PERFORMED EARLY IN THE WINTER, SUCH 
THAT, IF REQUIRED, REPAIRS CAN BE 
CARRIED OUT IN THE SAME WINTER SEASON. 

PIPELINE GEOMETRY 

ONLY PROPOSED FOR THE OIL PIPELINE. 

MECHANICAL DAMAGE 

CLEANING 

PIGGING INTERVAL TO BE DETERMINED 
AFTER COMMENCEMENT OF OPERATIONS 

INHIBITOR DISTRIBUTION 

START UP. 

EVERY TWO YEARS THEREAFTER. 

START UP. 

ONCE EVERY YEAR FOR THE FIRST 5 YEARS. 
EVERY TWO YEARS THEREAFTER. 

ADDITIONAL GEOMETRY RUNS WILL BE 
CARRIED OUT IF SEVERE ICE GOUGES OR 
STRUDEL SCOURS ARE OBSERVED AND 
SUSPECTED TO HAVE OCURRED. 

ST ART UP (Prior to initial wall thickness or 
geometry pig survey). 

PRIOR TO EVERY Vv'.ALL THICKNESS OR 
GEOMETRY PIG RUN. 

ST ART UP (This will be carried out as part of 
pipeline commissioning). 

FOR THE REMOVAL OF SEDIMENT IN AN OIL 
PIPELINE, CLEANING PIGS ARE TYPICALLY 
RUN ONCE A MONTH. 

FOR THE REMOVAL OF WATER OR LIQUID 
HYDROCARBONS IN A GAS PIPELINE, THE 
FREQUENCY IS DEPENDENT UPON THE GAS 
PROPERTIES. NO LIQUIDS ARE EXPECTED 
FOR THE DESIGN GAS DEW POINTS, 
COMPOSITION, AND OPERATING CONDITIONS. 

IF THE GAS LINE REQUIRES TREATMENT WITH 
CORROSION INHIBITOR, IT CAN BE 
DISTRIBUTED AROUND THE INTERNAL 
DIAMETER OF THE PIPELINE USING PIGS. 
TYPICALLY THIS IS CARRIED OUT ON THE 
SAME CYCLE AS THE CLEANING PIGGING. IN 
THIS CASE IT WILL BE EVERY MONTH . 
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3.5 INFRASTRUCTURE OPERATIONS 

3.5.1 Introduction 

The permanent quarters, temporary construction, and infrastrticture 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 C?f construction; 
• Approxiniately 70 to 75 personnel · during the drilling and facility · 

operations; and 
• Approximately 20 to 25 personnel during the production-only phase. 

3.5.2 Scope of Supply Summary 

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

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

• Calcium Hypochlorite powder for seawater chlorination: 
approximately 2 lbs./day 

• Sulfamic or Sulfuric Acid: 50 lb/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 (alum): 2,700 lb/yr. (waterflood case only) 
• Flocculant (polymer): 53 lb/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 Pennanent Living Quarters 

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

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. 

3.5.3.2 Utility Module 

The utility module contains facilities that handle the following functions: 

• 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 (F Asn 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 stream downstream of the FAST units prior to final disposal. 
Treated eftluent 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/l 

average daily (concentration). The Total Suspended Solids (TSS) values 

are 34 mg/I maximum daily and 25 mg/I 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 

MLL W 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 warehouse/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 

Northstar Final Project Description 
Rev. 1, March 'IT, 1997 

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 diesel 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 int() the island dock face. The 

~take 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 Outfalls 

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 
T -4820 Slop oil 
T-83-1321 Potable water 
T-S3- l 202 Diesel 
T6 l 40 Well clean-up 

Tanks contained inside Process Module: 

T4100 Biocide 

T 4120 Glycol 

T4140 

T4160 

T4180 

T4200 

T6300 

Modified December 5, 1997 

Demulsifier 

Scale inhibitor 

Corrosion inhibitor # 1 

Anti-foam 

Corrosion inhibitor #2 

3.5-4 

2,000 bbl. 
5,000 bbl. 
2,100 bbl. 
2,800 bbl. 
250 bbl. 

90 bbl. 

250 bbl. 

250 bbl. 

150 bbl. 

150 bbl. 

100 bbl. 

150 bbl. ·• 
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Tanks contained inside Warehouse/shop: 

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

T-S3-2210NB Hypochlorite mix tank 50 gal. each 
Drums/totes Lube oil for mobile equipment 

Tanlc contained inside Utility Module: 
T-S3-1401 Effluent storage tank 

Tanks contained inside Ball Mill: 
T-S3-3007 Process 
T-S3-3009 Injection 

950 gal. 

150 bbl. 
550 bbl. 

These permanent tanks are either inside modules or are outside on self-contained 
skids on foundations. The floors of these modules and skids are seal welded (with a 
containment lip along the perimeter). Any rain, snow melt or liquid accumulation 
associated with the outside tanks will drain to the sump of the respective skid, where it 
will be pumped to the slop oil tank for separation. Likewise, tanks inside the process 
modules will drain to the sump of that module, which is also pumped to the slop tanlc or 
effluent tank (for injection). There will be minimal storage and handling of chemicals in 
individual drums. 

A 'description of the chemical storage plans for drilling is given below. These 
tanks are solely for drilling support and will be de-mobilized when drilling is completed . 

Drilling fluid liquid additives: 
Liquid additives for the drilling fluid will be supplied in 320 gal. tote tanks, and 
kept from freezing in sealed, insulated containers. The containers will be able to 
contain 110% of the volume of the largest tanlc, while the hazardous liquids 
(corrosion inhibitors only) will use double walled tanks. Some of the non­
hazardous liquids may be stored in the warehouse. 

The anticipated liquid storage requirements are as follows: 
Corrosion inhibitor 4 x 320 gal totes 
Drilling detergent 4 x 320 gal totes 
Pipe freeing agent 6 x 320 gal totes 
Defoamer 2 x 320 gal totes 
Lubricant 0 x 320 gal totes 

Drilling fluid and cement dry chemical additives: 
Cement and barite will be stored in vertical silos. These will be connected by 
manifold, and located in the drilling area outside the rig footprint. Approximately 
50,000 cubic feet of dry bulk storage is required, equating to 23 tanks as shown 
below. 
The size of tanlcs shown is dictated by tank availability: 

18 dry bulk storage silos 2,350 ft3 capacity each 
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5 dry bulk storage silos 

Sacked Materials: 

Northstar Anal Project Description 
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1, 700 ft3 capacity each 

Polymers, salts and other sacked materials for the drilling fluid and cement will be 
stored in wooden boxes approximately 4'H x 4'W x 4'L, and weighing around 
2,200 lbs each. These boxes, known as sea cans, will be stacked three high and 
stored in the drilling area outside the rig footprint. Total number of sea cans 
required will be approximately 750. 

Lube oils for the drilling equipment: 
Lubricating oils will be supplied in 55 gal. drums, and transferred with a barrel 
pump to dedicated storage tanks which are an integral part of the rig. These lube 
oils are stored inside the rig's Service Building which has a seal welded floor 
similar to the process modules/skids. 

3.5-6 
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TABLE 3.5-1 EFFLUENT WASTEWATER CHARACTERISTICS 

Seawater flush 21 ,600 gpd Amb+ 0.7°C summer 
(outfall 001a) continuous flow Amb+ 1.0°C winter 

Desalination (potable water) 18,060 gpd Amb+ 5.0 to 7.0°C See NPDES Pennit Application 
(outfall 001b) intermittent flow {Appendix A) 

Wastewater (sewage) 9,360 gpd 16 to18°C See NPDES Pennit Application 
(outfall 001c) temporary flow (Appendix A) 

Fire test water 88,200 gal. per 30 min. Ambient See NPDES Pennit Application 
(o.utfall 002) annual test period (no temperature (Appendix A) 

typical flow) 

Deck drainage 25 gpd avg. est. each Ambient See NPDES Pennit Application 
(outfalls 003 & 004) (50 gpd total) temperature (Appendix· A) 

Construction dewatering 1,000,000 gpd Ambient See NPDES Pennit Application 
(outfall 005) temporary f low temperature (Appendix A) 

Seawater Treatment Plant 31 ,296 gpd 4°C winter See NPDES Pennit Application 
backwash (outfall 006) Amb+ 0.1°C summer (Appendix A) 
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• 3.6 DRILLING 
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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 injectors. After these wells have been drilled it is expected that the rig will 
remain on the island for possible in-fill drilling 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 
· ~e 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 (2196) 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 pre.sent 
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-half of 
the work surface (210 feet by 460 feet) has been dedicated to drilling wells . 

Modified December 5, 1997 3.6-1 

.·; 



3.6.3 Well Design 

3.6.3.1 Well Profiles 

Northstar Final Project Description 
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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 

SVl 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 

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

Two Class I disposal wells are planned for Northstar Island (WD:-I ·and WD-2), 
although on)y 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 
set at 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 
· ~etailed design !eniains 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: 

• Producer Well 8,000 bbl 
• Injector Well 12,500 bbl 
• 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 
tempo~ly 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: 

• master valve (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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or indications of shallow gas accumulations. However, for all development wells there • 
· will be a diverter installed for drilling all surface hole sections, and a Blowout Preventer 

(BOP) stack will be utilized for drilling all intermediate and reservoir hole sections. 
The BPXN Arco Shared Services Drilling Policy will be adhered to at all times 

during planning and execution of the development wells. The well control aspects of 
·planning and drilling are covered in the BP Well Control Manual. In addition, all well 

.. . control training, operational practices, procedures, rig equipment, and testing will be in 
accordance with Alaska Oil and Gas Conservation Commission (AOGCC) regulations. 

· All drilling superintendents and drilling engineers will have a valid MMS Well Control 
· .Certificate. 

In the event that a well control incident escalates to a blowout, a relief well may 
be required. If the relief well is required to intersect an underground blowout, it is 
possible that the development drilling rig can be moved to another island ·slot to drill the 
well. Alternatively, the dock area may be able to accept either the development rig or an 
alternate rig for the relief well. Should a surface blowout occur, it may not be possible to 
utilize either the development rig or the island itself as a surface drilling location. The rig 
type to be utilized for this relief well will depend on the season and location in the 
problem well which requires intersecting. Should the island be unavailable, then man­
made (Northstar Island) or natural islands (barrier islands) may be utilized or, if 
appropriate, a mobile structure could be mobilized. 

3.6.5 Drilling Manpower 

During the operations phase, regular crew changes for the drill crew and service 
personnel will take place by ice road in the winter and by helicopter during the rest of the 
year. The number of drilling personnel on the island will be approximately 50. Once the 
initial development drilling phase is completed, the drill crews will be demobilized. The 
crews will be mobilized once again for in-fill drilling programs as required. All drilling 
personnel will have the following training: 

Safety Orientation/PPE Initial 1.5 
Confined Space Entry Initial 1.5 
HAZCOM Annual 2.0 
Hazardous Mats. in Workplace Annual 1.5 
Blinding (Process Line Operating) Annual 1.5 
Safe Work Practices/Permitting Annual 1.5 

• 
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SCBA 
Ionizing Radiation (NORM) 
Hearing Conservation 
Fire Extinguisher (Field Training) 

Atmospheric Testing Devices 
Respiratory Protection 
Electrical Safety (Unqualified) 

Respiratory Fit Testing 
Pulmonary Function Test 
First Aid 

CPR 
STOP Training - Rig Supervisors 
JCS - Basic Overview 
Hazwoper Level 1 
Enviro 1: ·Achieving Enviro Excell. 
Polar Bear Awareness 

. 
UPDA T:ES REQUIRED 

Annual 
Initial 
Annual 
Annual 

Initial 
Annual 
Annual 
3 yrs 
3 yrs 
3 yrs 
2 yrs 

Initial 
Annual 
Annual 
Initial 
Initial 

Northstar Anal Project Description 
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- - '· .. 
ESTIMATED ~9 TIME (hr) 

2.5 
1.0 
1.5 
1.0 
0.5 
1.0 
1.5 

4.0 
4.0 

0.5 
1.5 
1.0 
0.5 

In addition, well control training will be in accordance with AOGCC regulations. 
All drilling superintendents and drilling engineers will have a valid MMS Well Control 

certificate. 

3.6.6 Drilling Equipment and Materials 

The drilling rig and its associated drilling equipment will remain on the island 
until the end of the in-fill drilling program after which the rig and equipment will be 
demobilized. Demobilization should take no longer than one week, and will involve 
around 60 loads. 

Drilling materials will be moved to the island by ice road in the winter and by 
barge in the open-water season. Materials will be stockpiled on the island so that drilling 
can continue during freeze up and break up, when the means of supply are restricted . 

3.6-5 
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TABLE 3.6-1 
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NORTHSTAR GENERALIZED GEOLOGY 

Gubik 

Sagavanirktok 

Prince Creek/Ugnu 

Schrader Bluff 

Colville Muds 

HRZ 

Kalubik 

Kuparuk 

Miluveach 

Kingak 

Sag River 

Shublik 

lvishak 

Kavik 

TOP (FT) 
TVDSS 

0 

800 

4,700 

6,300 

6,900 

8,500 

8,600 

8,775 

9,125 

9,600 

10,650 

10,750 

10,850 

11,175 

TABLE3.6-2 

COMMENTS 

Waste Injection Zone 

Shale barrier 

Drill ing hazard 

Drilling hazard 

Reservoir 

Logging sump 

OIL PRODUCER PRELIMINARY CASING DESIGN (ULTRA-SLIM HOLE) 

HOLE SIZE 

Driven 

12-1/4" 

8-1/2" 

6" 

Conductor 

Surface 

Production 

Production liner 

CASING OD 

20· 

9-5/8" 

7• 

4-1 /2" 

FORMATION 

Gubik 

SV1 Shale 

Sag River 

Kavik 
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TABLE 3.6-3 
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GAS INJECTOR PRELIMINARY CASING DESIGN (BIG BORE) 

lti '· -.; :·. 
~:-

., ... -

I(·.""' 
HOLE SIZE CAS.ING 

~ . CASING OD FOR~TION 
l. ": •. . , _,. ,_. .-·:.. ;'. -

Driven Conductor 20· Gubik 

16" Surface 13-3/8" SV1 Shale 

12-1/4" Production 9-5/8" Sag River 

8-1/2" Production liner 7" Kavik 

TABLE 3.6-4 
NORTHSTAR CLASS I (INDUSTRIAL) DISPOSAL WELL DESIGN CRITERIA 

CRITERIA WD-1 WD-2 

Azimuth (approx.) N220E N48E 

Kick-off point 500 ft subsea 500 ft subsea 

Sail angle 40 degrees 45 degrees 

Drop in sail angle at ± 4,200 ft TVD ± 25 degrees ± 25 degrees 

Total depth 6,500 ft subsea 6,500 ft subsea 

Well separation ± 2,100 ft Best possible 

Top upper confining zone (Top SV6 3,010 ft subsea 3,010 ft subsea 
Shale) 

Base upper confining zone (Base SV6 3,300 ft subsea 3,300 ft subsea 
Shale) 

Upper injection zone (Top SV2 Sand) 4,000 ft subsea 4,000 ft subsea 

Lower injection zone (TMBK Marker) 4,730 ft subsea 4,730 ft subsea 

Liner setting depth ± 6,300 ft subsea ± 6,300 ft subsea 

Well total depth ± 6,500 ft subsea ± 6,500 ft subsea 

Lower confining zone (Top Seabee 6,880 ft subsea 6,880 ft subsea 
Shale) 
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• 3.7 RESERVOIR 

• 

• 

The Northstar field, discovered in 1983 by ShelJ Oil Company, is a hydrocarbon 

accumulation located approximately six miles offshore in the Beaufort Sea, north of the 
Prudhoe Bay field. Shell and Amerada Hess appraised the discovery by drilling five wells 
and obtaining two-dimensional seismic data. The wells were drilled from two manmade 

gravel islands in approximately 40 feet of water. 

3. 7 .1 General Reservoir Description 

The giant Alaskan oil fields, including Prudhoe Bay and Kuparuk, lie along the 

geologic structure known as the Barrow Arch, which trends northwest-southeast. This 
arch is bounded to the north by a rift margin, which deepens into a true rift in the present­
day offshore region. Northstar is located among the down-stepping faults of the rift 
margin. It is a gently dipping (less than three degrees) faulted anticline trending 

northwest-southeast. The reservoir formation is the Prudhoe Bay member of the Ivishak 
Formation -of the Sadlerochit Group, which is the same reservoir as the 20-billion-plus­

barrel oil-in-place Prudhoe Bay field. At the Northstar location, the lvishak is 325 feet of 
mostly pebbly sandstone and pebble conglomerate. The pebbles are mostly chert, some of 
which is microporous; and the sands are mostly quartz. The lower parts of the reservoir 
are marine deltaic deposits, which grade upward into braided fluvial deposits. 

lvishak sediments at Northstar are coarser grained and more cemented than the 
sediments in the Prudhoe Bay field, with lower porosities and permeabilities. The 
Northstar oil leg is approximately 260 feet thick, with an oil/water contact estimated to be 

at 11,100 feet subsurface and a predicted gas/oil contact at 10,839 feet. 
The Sag River Formation, which is a secondary reservoir target at Prudhoe, 

appears to be very tight at Northstar (approximately one millidarcy) and was never tested. 

Upside reserves at Northstar could be improved if a way can be found to make the Sag 
River productive. 

The Northstar crude is very light (42° API), volatile, with viscosity around 0.14 
centipoise, and a favorable water/oil mobility ratio. The oil is slightly under saturated 
(reservoir pressure = 5300 psig. and bubble pressure = 5100 psig.) Initial gas/oil ratios 
were approximately 2200 scf/stb. Wells are expected to have productivity in the range of 
two to four stock tank barrels (STB) I psi drawdown. The Northstar oil is very different 
from the heavier oils found to the south in Prudhoe Bay (26° API). No gas cap has been 

proven to exist, but it has been predicted from RFf 3.J.ld. PVT data that a small gas cap 

(<3% HCPV) may exist . 
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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 faults 
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 0-epletion Plan and Reserves 

The Northstar reservoir contains an estimated 260 million barrels of original oil 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 be 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 based on gas cycling (with capability to fall-back and 
implement waterflood should an outside source of make-up gas be unavailable). 
Reservoir recoveries 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 
~esult in additional recovery. Other benefits include, a reduction in operating cost due to 
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reduced water handling facilities, and not requiring a seawater treatment plant. Gas 
cycling is the optimal development plan. It provides up to a peak of 65,000 barrels oil per 
day (BOPD) production rate, while waterflood provides a 50,000 BOPD peak rate. 
Although there is no water injection some water production is expected, particularly from 
the periphery wells that will be completed close to the ·oil-water-contact (OWC). 
Produced water will be injected into the disposal well. 

The source of make-up gas for Northstar will be residue gas (natural gas liquids 
having been removed) purchased from the Prudhoe Bay Unit. The tie-in point for 
delivery to the Northstar gas pipeline will be the CCP. Northstar presently does not know 
the cost to the project of make-up ·gas as negotiations are on-going and a formal 
agreement has not yet been signed. 

The Northstar facilities are designed to allow waterflood to be implemented as a 
fall-back option if make-up gas is not available. Gas cycling for Northstar is more 
economically attractive than waterflood since it adds reserves, accelerates production, and 
reduces maintenance and operating expenses. 

BPXA has sanctioned Northstar based on a most-likely recoverable reserves of 
145 million barrels . 
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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 fu 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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NORTHSTAR DEVELOPMENT PROJECT 
FINAL PROJECT DESCRIPTION 

5. SCHEDULE 

5.1 PURPOSE 

This section provides a description and rationale for the proposed seasonal 
scheduling of construction activities (independent of the one or two season alternatives), 
and comparative descriptions of the single season and two season construction programs 
are summarized in Figures 5.3-1 and 5.3-2 respectively. Both single season and two 
season construction alternatives are described throughout this document. BPXA will 
carry forward both alternatives for planning purposes until greater clarity is provided with 
respect to external factors affecting project scheduling . 
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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 gravel 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 slope 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 
offsho_re summer season pipeline installation is planned as a contingency. Technical Note 
(1N) 750, Open Water Contingency, that was submitted to the Joint Pipeline Office 
(JPO) 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 back.filled. 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 installation, • 
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though technically feasible, necessitates mobilization of equipment from the Lower 48 or 
overseas requiring transit into the Beaufort Sea during the open water season. Because of 
the mobilization distance and limited access season to the Beaufort Sea, marine (open­
water) construction ties up equipment for up to a year with a significant cost premium 
relative to winter construction. Laying pipeline inside the barrier islands in the open water 
season would require extensive seabed excavation to accommodate the passage and 
working of shallow draft construction vessels. As with gravel island work, summer 

pipeline construction may be environmentally less preferable than winter construction. 

5.2.5 Facilities Sealift Installation 

The timing of module installation is tied to the fact that the modules have to be 
transported by sealift from their tidewater fabrication location in Anchorage to Seal 
Island. In the remote event that access to the Beaufort Sea is precluded by sea ice during 
the open water season (e.g. at the Point Barrow pinch point), project start up could be 
delayed one year although island construction and drilling could continue. 

5.2.6 Drilling 

In the single season program, the drilling rig will be barged to Seal Island after the 

modules are off-loaded. Drilling will commence as soon as construction equipment has 
been demobilized from the island. An early freeze-up could reduce ability to stockpile 
drilling supplies on the island and drilling operations would be curtailed until an ice road 

was available for transport of drilling supplies. This could result in a delay of first oil 
production. These risks are compounded by a single season construction schedule due to 
logistics of mobilizing the drilling rig to the island at the same time as module installation 

(and demobilization of slope protection equipment) is occurring. In the two season 
scenario the rig would be mobilized over an ice road in the winter in the year following 
island completion . 
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Figures 5.3-1 and 5.3-2 provide a summary of the construction activities and 
scheduling for single season and two season construction programs respectively. BPXA's 
preferred program is to conduct construction in two seasons thus separating island 
construction and pipeline installation. This reduces logistical problems and schedules 
construction work more efficiently. However, a single season may be required as a result 
of permit scheduling and/or other factors external to the project. Further schedule and 
activity descriptions are provided in the various topical chapters of this document. 
Additional information on the rationale for the alternatives considered and deleted with 
respect to construction techniques and scheduling is available in the Northstar 
Development Project Conceptual Engineering Report that was submitted to Dames & 

Moore and the EIS team in February 1996. 

5.3-1 Single Season Construction Schedule 

Figure 5.3-1 shows the optimum scenario for a one year construction schedule of 
the Northstar project. As shown all major construction work, including island 
construction, onshore and offshore pipeline installation, and module installation and 
hook-up, will all occur within one year. The only exception to this will be the installation 
of road and caribou crossings, which will take place during the third quarter of the 
previous year. 

Ice roads for use in the construction of the island and installation of the offshore 
pipeline will be built and maintained in the winter. These roads will be reconstructed in 
the winter of the following year to allow supply of consumables during the drilling effort. 
The drilling effort will start in the first year with the mobilization of the rig and 
associated equipment by barge in late summer. Immediately following the mobilization 
of the rig, drilling will commence and will continue forward, with first oil expected late 
in the first quarter of the following year. 

5.3-2 Two Season Construction Schedule 

Figure 5.3-2 shows the optimum scenario for a two year construction schedule of 
the Northstar project. As shown, all work associated with construction of the island and 
installation of the infrastructure facilities will occur within a single year. Installation of 
road and caribou crossings will take place during the third quarter of the same year. This 
leaves the installation of the onshore and offshore pipelines, transport, installation and 
hook-up of the process modules, and drilling mobilization in the following year. 

Ice roads for use in the construction of the island will be built and maintained in 
the winter. Ice roads to the island will be constructed in the winter of the following year 
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to allow for installation of the offshore pipelines, mobilization of the rig and associated • 
equipment and supply of consumables for the drilling effort. Immediately following the 
mobilization of the rig, drilJing will commence and will continue forward, with first oil 
expected early in the first quarter of the following year. 

• 

• 
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NORTHSTAR DEVELOPMENT PROJECT 
FINAL PROJECT DESCRIPTION 

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 Unit, 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 imple~ented numerous waste 
management techniques designed to minimize, or in some cases eliminate, discharges of 
wastes t<;> 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 minimization, 
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 minimi.zation 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 on$ite 
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 
permitting 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 anticipates occasional 
discharges associated with testing the fire control system as well as sanitary and domestic 
wastes associated with the camp during the occasional times when the Class I 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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discharge into the environment. The majority of facility operations will be located 
in modules or containment areas where there is little risk of a release. 

This Waste Management Plan describes waste disposal options for waste 
generated during Construction, Drilling, and· Operations phases of the Northstar 
Development Project based on the strategy and design considerations outlined above. 

6.1.2 Construction 

Winter construction operations will utilize ice roads and the existing ·Prod.hoe Bay 
gravel road infrastructure to provide access between the construction locations and 
existing North Slope waste management facilities. Wastes generated during the initial 
construction stages of the project will be backhauled to waste injection facilities for 
disposal. 

Wastes generated during island construction activities during open water will be 
consolidated onsite and transported to shore and managed at approved facilities or stored 
onsite until access is available. 

Additional options for waste disposal will become available as the Drilling and 
Facility Operations phases of the project progress. 

6.1.3 Drilling 

Due to limitations on space available, onsite disposal options for the disposal of 
drilling wastes will be used to the fullest possible extent. Onsite disposal options include 
a disposal well, a cuttings grind and inject unit, annular injection, and an incinerator. 

A Class I disposal well is the first well scheduled to be drilled. As a contingency, 
if the Class I permit is not received by the time the well is completed, plans will be in 
place to permit the well as Class II until the Class I permit is issued. The Class I well will 
be authorized to receive all non-hazardous Class I fluids and all Class II fluids. A Class II 
well will be restricted to Class II fluids only. In both cases, operational restrictions on the 
well may place physical.or .chemical restrictions on the type of material approved for. 
disposal. 

6.1 .4 Facilities Operations 

Due to limitations on the space available, onsite disposal options will be used to 
the fullest possible extent. Onsite disposal options include a disposal well, a cuttings 
grin_d and inject unit, and an incinerator. Waste material that must be transported off the 
island for disposal will be transported by vehicles using ice roads during the winter 
months and vessels during the summer open water period. During breakup, this material 
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will be stored until transport options are available or carried to shore using alternative 
means of transportation, such as helicopters. • 

It is anticipated that by the time the Facility Operations phase has commenced, the 
Class I Disposal Well permit will be in-hand. H the permit has not yet been obtained, 
Class I fluids will either be reused in the drilling process, back hauled to existing North 
Slope facilities, or temporarily stored on site until the permit is obtained. 

The Class I well will maintain stringent operational and record keeping 
requirements as mandated by the U.S. Environmental Protection Agency (EPA). A Waste 
Analysis Plan which, will include information on waste tracking and waste identification, 
will be submitted for approval to the EPA prior to commencement of Class I disposal 
operations. 
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6.2 DISPOSAL OPTIONS 

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

The following discussion of waste disposal options for specific wastes is for all 
three phases of the Northstar Development Project unless identified otherwise by waste 
type. 

6.2.1 Non-Hazardous Solid Waste 

Non-hazardous solid waste consisting of trash, food wastes, wood debris, metal 
debris and construction debris, during the construction phase, will be segregated onsite at 
main collection points into burnables and non-burnables and recyclable scrap and stored 
in designated dumpsters. Burnables will be transported to processing facilities in 
Deadhorse or incinerated at Seal Island in a permitted incinerator. Non-burnables and 
recyclable scrap will be transported to Deadhorse facilities for processing. 

6.2.2 Oily Trash 

Non-hazardous oily trash consisting of oily rags and sorbents, drained oil filters, 
rags and sorbents with non-hazardous chemicals, oily pit liners, empty oil and grease 
containers, and oily debris will be collected and stored onsite in designated lined and 
labeled dumpsters. The waste will be incinerated onsite in a permitted incinerator or 
transported to Deadhorse facilities for processing. 

6.2.3 Oily Solids from Vessels 

During the facilities operations phase, oily solids from process tanks, vessels, and 
lines will require handling and disposal. The oily solids will be slurried and disposed of 
in the disposal well or transported to other North Slope facilities for management. These 
types of solids are exempted from hazardous waste determination and will not be tested 
prior to disposal. 

6.2.4 Drilling Mud 

Drilling mud generated during drilling operations at Northstar will either be 

disposed of in the permitted Class I disposal well or through annular injection. If neither 
of these options is available (e.g., for the very first well drilled), mud may be stored 
onsite until disposal is available or transported to existing Prudhoe Bay facilities for 
disposal, such as the CC-2A grind and inject facility . 
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6.2.5 Drill Cuttings 

Northstar Anal Project Description 
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Surface hole drill cuttings generated during drilling operations will either be 

crushed, ground and injected in a slurry 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 I 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 Oass 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 II Fluids 

Class Il fluids, defined as those fluids originating in the well bore such ~ 
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 

All 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 containers 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 
impermeab1e 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. 
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6.2.13 Contaminated Snow 
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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 Materials (NORM) may be present in some 
production facilities and BPXA takes a pro-active approach to identification and proper • 
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handling of NORM materials. Well tubulars and piping will be scanned for NORMs 
when they are pulled from a well or removed from the process. Piping and tubulars that 
show indications of NORMs will be stored on the island. When enough NORM active 
pipe has been accumulated, it will be transported to a Prudhoe Bay area facility, specially 
designed for NORM removal using high pressure water. The resultant water based slurry 
will be injected in a Class II disposal well (currently CC2A). 

6.4.16 Special Cases 

The following items may be used during the construction and drilling phases of 
the development and, if so, will be managed in accordance with the following procedures 
indicated for Facility Operations. 

• Empty Drums: Due to waste minimization efforts and limited storage 
space, drum stock will be kept to a minimum. Empty drums will be 
stored onsite and backhauled to existing BPXA North Slope facilities 
·for flushing, crushing, and processing. Empty drum storage will be in 
secondary containment if there is any threat residual fluids will be 

released from the drums or if the physical condition of the drums will 
result in the contamination of snow or gravel (i.e., the drums are 
"dirty"). 

• Aerosol Cans: Aerosol cans that are completely empty (nothing is 
heard or felt when shaken) will be placed in the non-burnable dumpster. 
Non-empty cans will be punctured and the contents collected utilizing a 
drum-mounted can crusher. Punctured cans will be placed in the non­
burnable dumpster and the contents will be characterized for disposal. 
Aerosols will not be emptied into facility sumps. 

• Lead Acid Batteries: Lead acid batteries will be segregated from waste 
streams and stored inside until transported to Deadhorse to exchange for 
new batteries with the supplier. Lead acid batteries that are not standard 
size (e.g., from heavy equipment) may not be accepted by suppliers for 
exchange and may have to be transported to recycling facilities in the 
Lower48. 

• Medical Waste: Medical waste will be stored in containers marked 
"Medical Waste" and will be sent off site to a regulated medical waste 
incinerator for disposal. 

• Fluorescent light Tubes: Fluorescent light tubes will be collected, 
crushed into drums or maintained in original packaging, and sent to 
recycling facilities in the Lower 48. Crushing will be accomplished by 
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utilizing a manually fed drum-mounted unit which crushes the tubes 
and deposits the debris in the drum. 

• Used Oil Filters: Used oil filters will be punctured and hot drained 
onsite as generated. The collected oil will be screened for halogens and 
flash point prior to insertion into the crude stream and the drained filter 
will be placed in the oily trash dumpster. 

• Radwactive Waste: All radioactive waste will be characterized for 
disposal as generated. Common sources of radioactive waste are exit 
signs and smoke detectors. These materials will be stored in containers 
with the contents clearly identified. 
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NORTHSTAR DEVELOPMENT PROJECT 
FINAL PROJECT DESCRIPTION 

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 
Northstar 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 currently 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 begin 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 MLL W 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 abandonment 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/deep 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. 
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7.2 SITE CHARACTERISTICS 
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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 use 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 . 
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7.3 MINING PLAN 

Nor1hstar Final Project Description 
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Gravel extraction at the mine site is targeted to occur over one winter season 
beginning in February. The total surface area of the mine site activities encompasses 
approximately 35 acres. The pit will be mined to a depth of approximately 40. Access 
into the pit will be by way of a 50-foot wide ramp running along the northern boundary of 
the pit. A shallow littoral area encompassing appro~ately 4.0 acres will be created 
along the southern boundary of the mine site. 

Snow and ice will first be removed and placed adjacent to the mine site. If it is 
determined to be unusable, the overburden material will be stripped and temporarily 
stockpiled. This will be conducted in two phases. First, the western portion of the pit will 
be stripped of overburden material and stockpiled along the western edge of the pit (see 
Figures 7.3-1 and 7.3-2). The exposed gravel will then be prepared for removal by 
blasting the first 20-foot lift. After the first 20-foot lift is removed from the stripped 
section, the overburden material from the eastern portion of the pit will be placed within 
the pit against the western end of the excavated area allowing for the blasting and 
excavation of the first lift to continue (see Figure 7.3-2). This will avoid double handling 
of the eastern overburden material and will create a potential additional shallow water 
habitat. After the first lift is completed, blasting and excavation of the second, and final , 
20-foot lift will commence . 

An approximately 6-foot deep breach will be constructed at the eastern end of the 
pit to connect the mine site to the Kuparuk River. The bottom of the breach will be 
excavated to a level approximately two feet below the mean low water line of the river. 

After the excavation has been completed, the overburden material on the western 
edge of the pit will be pushed back into the pit on top of the material from the eastern 
portion of the pit, potentially creating a shallow littoral area along the western end. Due 
to the uncertainty regarding the amount of overburden material available, it is not 
possible to predict accurately the final depth of the western shelf. The snow and ice 
removed from the site will then be pushed back into the pit in an effort to minimize 
disruptions to natural drainage patterns . 
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7.4 REHABILITATION PLAN 

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

During spring, the Kuparuk River will begin break-up in its headwaters and flow 
will proceed down river. As the melt water reaches the sea ice, it will begin to back-up 
and flood the lower reaches of the river. This back flow will begin to fill the excavated 
mine site. As break-up continues, the flooded mine site water elevation will reach a point 
of equilibrium with the Kuparuk River. It is anticipated that this will occur sometime 
during the spring and summer. 

This mining and rehabilitation plan will create an approximately 30-acre 
combination shallow water/deep water environment with approximately 4.0 acres of 
shallow littoral area along the south side of the mine site (see Figures 7.4-1 and 7.4-2). 
Shallow littoral areas will be approximately six feet deep with the rehabilitated mine site's 
deepest point being approximately 40 feet deep. Additional shallow littoral acreage may 
be created along the western end of the mine site if the site contains unusable overburden 
material. 

Due to its proximity to Gwydyr Bay, the rehabilitated mine site will become 
brackish and create an anadromous fish habitat. Fish access to the pit will be provided by 
the breach excavated at the northern end of the pit. 

In an effort to minimize future impacts on drainage and to protect sand dunes in 
the area, the western end of the pit has been located approximately 420 feet from the bank 
of an intermittent channel of the Kuparuk River. This channel appears to experience flow 
only during high water events. The large buffer will minimize any potential erosional 
impacts to the mine site area caused by any future diversion of this channel into the pit 
and will additionally avoid the need to stockpile overburden in the sand dune area 
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7.5 MINING PLAN CONTINGENCIES 

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

BPXA currently involves plans to add gravel to expand the existing Seal Island. 
Due to seasonal storms eroding gravel from the existing unprotected islan~ the final 
quantity of gravel available will only be known after surveys are conducted prior to island 
construction. 

If gravel quantities required for the expansion of Seal Island are significantly less 
than the 1.2 million cubic yards, the mining plan will be modified accordingly and the 
footprint for the mine will be reduced and all mining will take place in the western half of 
the proposed site. 

All features of the mining and rehabilitation plan will be ~onstructed as identified 
including the 100 foot wide shallow littoral area and two lifts of gravel resulting in a 
maximum depth of 40 feet. 

Three core holes were drilled at the proposed mine site location late in the spring 
of 1996 to determine the quality and quantity of gravel. Preliminary field results indicate 
that the gravel appears to be abundant and of good quality. If, however, when mining 
operations-commence, more unusable material is encountered than anticipated, more 
material will remain in the excavated pit when abandoned . 

7.5-1 
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7.6 ALTERNATIVES CONSIDERED 

7.6.1 Existing Gravel Mine Sites 

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

Mining gravel from existing North Slope gravel resources was considered when 
developing the mining plan for the Northstar Development Project. The closest mine site 
to the project area is the Kuparuk Deadarm Mine Site located in the Prudhoe Bay Unit 
Western Operating Area. Mining gravel from this site would require removal of 625,000 
cubic yards of tundra overburden. Additionally, it increased the overhaul distance 
substantially and subsequently the transport costs. The cost was prohibitive to the project 
and the alternative was eliminated from further consideration . 
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7.7 PERMITS 

Norths1ar Anal Project Description 
Rev. 1, March ZT, 1997 

The following permits are being applied for in support of the proposed Northstar 

mine site: 

• U.S. Army Corps of Engineers - Sections 10 and 404 
• Alaska Department of Natural Resources, Division of Lands - Material 

Lease Sales 
• Alaska Department of Fish and Game - Fish Habitat Permit 
• North Slope Borough - Development Permit 

7.7-1 
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Northstar Final Project Description 
Rev. 1, March Zl, 1997 

NORTHSTAR DEVELOPMENT PROJECT 
FINAL PROJECT DESCRIPTION 

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 risk 
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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8.2 DESIGN PHASE 

Northstar Final Project Description 
Rev. 1, March 'Zl, 1997 

8.2.1 General 

HSE requirements will be incorporated into the design phase of the project by 
implementing certain design requirements, reviews, audits and plans. These include: 

• Hazard and Operability (HAZOP) for Process Hazard Analysis: This 
technique will identify inadequacies with respect to safety and 
operability in desigti of process flow sequences. 

• Facility Site Reviews (FSR): The conceptual island layout and the 
detailed design layout will be subject to an FSR. This review will 
ensure that the location, layout and orientation of process plant, utility 
modules, control rooms, camps, wells, and drill rig are such that 
hazards from gas release, fire, explosion and escalation are all · 

minimized. 
• ·Technical Safety Audit (TSA): This review is a six-stage independent 

audit procedure carried out at discrete stages of a project. These audits 
address worker and public safety issues. The initial TSA will review the 
conceptual design for technical soundness, facility and pipeline 
integrity, and safe operating conditions. As the TSA process continues, 
through the various stages of preliminary design, detailed engineering, 
construction, pre-commissioning, and post commissioning, the audit 
will progressively focus on design details, construction plans, and 
operational issues . 

8.2-1 



• 

• 

• 

8.3 CONSTRUCTION PHASE 

8.3.1 General 

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

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 minimize environmental impacts. These programs include: 

• Oil Discharge Prevention and Contingency Plan (ODPCP) 
• Ice 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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8.4 OPERATIONS PHASE 

8.4.1 Operational Systems 

Northstar Final Project Desaiption 
Rev. 1, March 'ZT, 1997 

Northstar Operations will include extensive policies, procedures and systems for 
implementing a safe and environmentally sound operation. Examples are: 

• Pre startup safety reviews 
• Work Permit system for routine, hot work, vessel entry, etc. 
• Safe out procedure for electrical and rotating equipment 
• Annual certification of pressure safety valves (PSV s) 

• Polar bear interaction plan 
• Project personnel training on environmental awareness 
• Pennit compliance training · 

• Tool box safety meetings 
• Pre-job task analysis and safety reviews 
• ·toss Control Incident Report review meetings 

• Field safety meetings 
• HSE committee meetings 
• Work group safety meetings 

• Loss control facility walk through 
• Plant change review meetings 
• Emergency shutdown procedures 

• Contractor safety meetings 
• Au<iit and master punchlist follow-up meetings 
• Oil Discharge Prevention and Contingency Plan (ODPCP) 
• Island evacuation plans (medical & emergency) 

• Periodic Fire and Gas System Testing 
• Annual testing of subsurface safety valves 
• Storage and handling of hazardous chemicals and materials 
• Monitoring systems for pipeline leak detection 
• Waste Management Plan 

8.4.2 Management of Change 

A Management of Change procedure will be developed and implemented to 

ensure that changes or replacements to systems and equipment will maintain operational 

integrity and conformance to design standards . 

8.4-1 



8.4.3 Process Safety Management (PSM) 

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

PSM regulations are imposed by OSHA and are also covered by OIAS. These 
regulations will be strictly followed as they are crucial components of the operating 
integrity of the Northstar facilities. Key elements of PSM are: 

• Employee Participation 
• Process Safety Information 
• Process Hazard Analysis 
• Operating Procedures 
• Training 
• Contractors 
• Pre-startup Safety Reviews 
• Mechanical Integrity 
• Hot Work Permits 
• Management of Change 
• Incident Investigations 
• Emergency Planning and Response 
• Compliance Audits 

8.4.4 Inspection and Maintenance 

A quality assurance program and maintenance program will be established to 
ensure adequate inspection and repair programs are utilized to protect personnel as well 
as facilities. 

8.4.5 Spill Response 

Spill response equipment will be pre-staged at strategic locations, including the 
island and onshore for response to potential spills on the island or from the off shore or 
onshore pipeline. Extensive spill response plans and strategies will be developed for 
Northstar facilities and pipelines. Operations and support personnel will be trained to 
handle minor spills including appropriate cleanup and disposal procedures. Island 
personnel will also initiate spill response measures on larger spills and then coordinate 
activities with assisting groups such as Alaska Clean Seas, other trained local response 
teams, and BPXA teams from Prudhoe Bay, Milne Point and Endicott. 

Weekly meetings between ADEC and BPXA are presently being held regarding 
requirements for the Northstar Oil Discharge Prevention and Contingency Plans 
(ODPCPs). As part of this process, detailed spill response scenarios are 'being developed 
for a blowout in open water, blowout in broken ice, offshore under ice pipeline leak. 

8.4-2 
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Northstar Final Project Description 
Rev. 1, Marcil 'ZT, 1997 

Development of these scenarios 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 
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NPDES PERMIT APPLICATION 
FIN Al 

NORTHSTAR UNIT 
DEVELOPMENT 

BP Exploration (Alaska) Inc. 
P.O. Box 196612 
900 East Benson Boulevard 
Anchorage, AK 99519-6612 

05 December 1997 
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NPDES PER.MIT APPLICATION 
05 DECEMBER 1997 REVISION LOG 

The final permit application is dated 01 October 1997 in which the page numbers and version 
9ate 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 Xl-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 1 O 

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 1997 Form 2D, Exhibit 5, page 19 

1.0 05 December 1997 Form 2D, page 20 

1.0 05 December 1997 Form 2D, Exhibit 7, page 24 

1.0 05 December 1997 Form 2D, Exhibit 8, page 27 

1.0 05December1997 Form 2D, page 29 

1.0 05 December 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 20, Exhibit 15, page 44 

1.0 05 December 1997 Form 2D, page 45 

1.0 05 December 1997 Form 20, Attachment 8 

l\Ancl\sblrodlPROJECTSIWCC\966061NAIEP Apcrmlf ormID-RllTcxt\R.EVO$DEC97.doc Rev. 1.0 05-Dec-97 page i 
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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 Attaclunents). 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 i). 

VERSION DATE CHANGES 
2.0 13 March 1998 Form 1, Exhibit Xl-2, page 6 

2.0 13 March 1998 Form 1, Exhibit Xl-3, page 7 

2.0 13 March 1998 Form 20, Exhibit 10, pages 31-33 

2.0 13 March 1998 Form 20, Exhibit 11, page 34 

2.0 13 March 1998 Form 20, Exhibit 12, page 38 

2.0 13 March 1998 Form 20, Exhibit 12, Attachment 7, page 3 

2.0 13 March 1998 Form 20, Exhibit 15, page 44 

\lane 1\shatcd\projccu\wcc\966061 nol<'papamlfonn 2d-r2\rcv 11 mar98.doc Rev. 2.0 13-Mar-98 page ii 



• EPA FORM 1 . . 

GENERAL INFORMATION 

• " . : 

. . 

.. . . . 
. · • ' . 

• 

• 



~ Ap~v9d; ·o~'No. 2<>.49-00~~'."'~~~,~~·~1:g2.· .. 
~~!!!ii!ooiiii!!i!~~'"i!!!i""i'!i!mo-"!"""''!o!i~'"°!~'!!!!!"'~!i.!!!!!!!~~~~'!!!!!'!!!'!'!!'!!!!'!!!'!!'!!!!~~~!'!'!'~~~~"!'9~--"!"'P"!'ll"'""!'·""!I!~· !·· ~· -,···· ,. ~-~·-~· !· ··,--' .,. . . • . • 

E!"~·-~o~il;l '~10~.1 ,. (WO) .... · '.: 
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BP Exploration {Alaska)lnc.-is_.in .the.business ofdisco.vering and developing economical 
accumularions·::of ~troleuimaiiJlinati!nihga,~~,, ·BP,~ ha~[fi.Sf':percent stake-in the Prudhoe Bay 
oilfield which was discovered .in 1969,.as well as large .interests in .other North Slope fields, 
'notably Kuparuk, Milne Point, ~nd Endicott. 
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FORM 1, EXHIBIT X·l 

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 EPA Permits 

NPDES 

NPDES 

NPDES 

NPDES 

NP DES 

NPDES 

NPDES 

AK0038661 11122/91through12/23/96 (continued 
discharge under administrative extension) 
Endicott sewage/gray water/sea water treatment plant 

AK0028606 7 /1/83 through Indefinite 
Central sewage treatment facility - Prudhoe BOC 
Companion Alaska DEC permit 9036DB001 

AK0051667 1/ 19/93 through 1/18/98 
Mine site dewatering - Kuparuk Deadarm 

AK0050938 1/19/93 through 1/18/98 
Mine site dewatering - Duck Island pit 

AKROOA022 919192 through 9/9/97 
Stormwater discharge - Endicott 

AKROOA023/9/92 through 9/9/97 
Stormwater discharge - Prudhoe WOA 

AKROOA905 
Stormwater discharge - Milne Point 

Existing RCRA EPA Permits 

RCRA 

RCRA 

RCRA 

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

Endicott Field - small quantity generator 
Generator reference No. AKD980834675 

Milne Point Fi.eld - small quantity generator 
Generator reference No. AKD980977680 

s:\projects\wcc\966061 ~\epaperm\form1\exhib1 b.doc Exhibit X·1, 01-0ct-97, Page 3 
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Other Federal Permits 

PSDPermits - under state authority, see State Permits below 

State Permits 

VIC Class II 
Permits 

·Waste Disposal 
Permits 

Air Quality 
Control Permits 

Other 

Local Permits 

Development 
Permits 

Endicott Area Injection Order, AOGCC AIO 
#1 

Waste Disposal (Class II Injection), 8436-
DB003 

AQC Operations, 9373-AA007 
AQC MPI/SDI Testing, 8636-AAOOl 
1990 AQC for Fire Training, 9536-ABOOl 

DIU General Lease Operations Permit, LONS 
84-99 
Endicott Pipeline RJW Lease (State), ADL 
410562 (7-507-1) 

General Endicott Development Permit, NSB 
DIU 85-04 
General Causeway Development Permit, NSB 
DIU 85-05 

s:\projects\wcc\966061 na\epaperm\form1\exhib1 b.doc Exhibtt X-1 ,. 01-0ct-97, Page 4 
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EPA FORM 2D 

NEW SOURCES AND NEW DISCHARGES 
· · APPLICATION FOR PERMIT TO DISCHARGE 

PROCESS WASTEWATER . 



~ -001(aJ . 
~ ~-.»... 

.: =.-~oitiif .·:_.n·70· . . -. 
\~. 

- • a..,.,. 

.: .. · .: .. 'OO~(~f'.· . ·70 ~ ::~~· .30;~~.148 .,c_~.1 3~, .Bea~':f-;~~a~ ~i~~!'s~~n S~~nd."<,,aste~'!~'!r'(lisC?h~'Jl.e/ :~; .. , . .. ;· .:~~ 
002 .: .. :_:"' '-ro L 29 30 1148 41 37 Beaufort Sea, siefansson Sound.(tire water discharge) . 

: ~ ,' ,' ,• ;: : " c~· ~ ~· 0 - •• ' ' • '• • ' 

003 . ; .'70 ·:29 30 148 ·41 ·37 Be~ufort.S~a,"Siefansson Sound (deck drainage ~ump outfall). 

ci,.,Otscf\arge Oate:fWh,,n.do you ~iD«t to ~gin diSC111uging?J . . . . .· . : . . . \ . 

::, . 'A. . ' f(,J7~ach·o~tfa'l~·:provide.:a de~edption:.of '(1 )' .f.',fl:·opera,"~ien~· ca{:ltributiM wastewater to the~ effluent~ in~•li~.tll9 
' .; : : . pr.oce~ ·~steWater. sanitary wastewater. coeliJl'g water. and 'Stormwater runoff; (2}'The a.,;:erage flow con(rit>~« 

-, ; .. ,· · u.ied by-ea'ch operation;· and (J.J The treatment received by the wastewater_ Continue on additional sheets · 
.::~: ;:.- ... ~f ·necessarv-. •. . . · ~ . . . ., .~ :: · - . . . ·· 

~. . .. 

... :· ..... 

Ouifall 
·"'C:'m.,bef 

.... Q~1(b) 

1. Operations Coritr~t>utin9 flow 
(listf 

Continuous Flush wastewater 

. Brine effluent associated with the . . . · 

Potable Water System 

(vapor compression distillation) 

2. Avec-a9e Flow 
(include units) 

2·1,600~gpd 

3,528JJPd 

• 3 . Treatment 
(Descripci on or Use Codes From T6ble 20·1 J 

1-T (screening) 

2•F (disinfection - chlorine) · · · . 

2-E (dechlorination) 

4-B (ocean discharge thru outfall} · · 

1-T (screening) 

1-D (dlstillatlon) 

2-C (chemical pfec:ipitation) . 

2-F (disinfection :. chlorine) .. -
t----------+----------------------------1~--------'-------+------------......... ------~----.:.o....t 

2-E (dechlorination) ·. 

4-B (ocean discharge thru outfall) __ .:- -:::_ . r. 
! •• , . . :· 

_Note:. gpcf-= ga,!lons p~r df!Y·~ 

.· 

~------+-----NEXTPAGE--------t---~--~~---;-~--------------------1 

'. . .. '" .. , ' 
S:\PROJECTSIWCC\966061 NAIEPAperm\Form20\2d1 a.doc -------------------Rev 1.0 05-Dec-97, Page 1 



EPA IO 'Numt>et(capy li0m ltemJ .'ol Form '.1 J FvmApprOV«J·:'· 
OMS Na: 2040-0¢86 
A -.t~~ 7-31-88 

. · .. . ".; ~-10· --~29 · ·30; '148: :~4f <3t 8~1yfoitts~a~~-s1iranss~n SC;und (constiuciion de~~teriri9J 
.. -. . . 

· ()06 . ··.::· : :'To .. '. .. 29. 

. . ·' 

!'- Di.schar9e ()a~e fW~.n do you t:if>«t ca blig;n discflarging?J . ; 
.. • • -· •• ' . p • • • • ~ • • .•· ' . • ' • 

f._ .' 

ltt.AowL~of.P°'~. and-T,...~tTechnofogies .:- _ 
A. . · :fdr_ each·outf~U.;provide -~ .de_sci."iption of .(1) A'!l .opera,t,ons :CO~tr;ibu.ti.ng .~a5tewater to thi-·effluent. ·in~lu~ing _ -· 

process ·~stewater. sanitary wastewater. coo~ing·wa~er; and;'Stormwater runoff; (2)The average fl~ confrib~ 
uted by each operation; and (3) The treatment received by the wastewater. Continue on additional sheets 
if-necessary. · . ·.~-

1--~~~~--..~~~~~~~~~~~~~---...--,--~~---~~~--,...~~~~~~~~~~~~~--t 

Outfall 1. Ope<ations Contr ibU1ing Flow 2. Avera_ge Flow _ 3 . Treatment 
. Numbei' (list/ find~ units} (~scr,ipeion or list Codt:s from Tablt: 2.b-1 J • .. 

0()1lc) EflluetJt discharged from the ·2,800 gpd 1-T (screening) 

'I 

Wastewater Trelitment System 1-D (distillation) . ., :' 
.....,..-..,.....,...~.~. ~+-o--..-..,.-~---~-~~~~~'+--~~~-'-'~~~~+-~~-..,.-~--~~~~~..,..-~ 

: temporary.discharge·during periods 2-C (chemical precipHation) _______ ......., ____________ ___,;·-'-·""'· - ------.. ----+-----___;,. _________ . -..-·:._ ...... '.,;. 
that the Class lnl injection well is not 3-A (activated ~fudge) 

available 2-H (disinfection - ultraviolet light) · 

5-A (aerobic digestion) 

2-E {dechlorination) 

4-:B (ocean discharge thiu outfall) 

Sludge Disposal 4-D (underground injection) · 

Or Disposal.at Approved Onshore Facility 
·.... :._. ;:• . ; 

Note: gpd = gallons P.'!.' daY; . 

--------t-----NEXTPAGE~----:.-~--~-~----...;-..~-------------------1 
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."EPA tO" Numbel'./copy fronj}ietri f of.'Ftif'm :I J . . .. ·:-. 
. :.; , .... ·-·.·· 

;· . . .. ~;· . ; . 
·.• 

....... : -·.' 

r· 
. I 

. . If, -Oisc:Mf'ge'.:Pate (W/l(:n :do you .e¥~ co begin .disch~rging?J 
·:· . "' : · · · '.:.· ... ·' · .. · · · .. · · ·(second. Ci1,Jarter 1999).. = . 11-----------------..----------· ' .•· .. f .... 1.. '·· ·~ '. ~ - • . 

Ut ·Aowt.: Sb<m::esof·;.oliution, andTrN~tTedinQIC;>9ies ~' 

. A:. . . for each.outfall. provide a description of fl) All ·ope~ation'$.confributing wastewater to th~ etfluenc .inciuq"(ng · 
·' : ··>·:• ·" . pr'oce.s$ .WCi.~ewater~.·~nitar'y·W~Stewat_er~ ~ljngwater>and S~Q.rm..water· ~~no ff; (2).The average flovic0ntrib~ . 

··_,-· uted .~y .eaCh operation; and '(3J The treatment received.by the wastewater. Continue on additional sheets: 
... if n~e$sary .. · . · · . ·. 

Outfall 
· ·~umber 

002 

1. Operations Co~tributing Flow · 
(list} 

seawater discharg~ through the 

Fire. Test Waterbistribution 

System 

I. 2-_Ave<~ge'F!ow .~ 3-_ Trceatment Tb 
20 (me/Ude umtsJ (Descripc1on or·Lisc Odes from a le •U 1• • 

typically no flow I 4-A {discharge to surface·Wilters) : ; . 
: • ' • I r 

1-T (screening). 

· .. •:::-

11--------------------------------------- --- ----....,..-f· .. ' .. 

003 . peck Drainage 'SU.mp Outfal( .. 25·gpd 4-A (discharge to surface, waters).. · · · 

004 Declc Drainaae SumtJ Outfall 25 QIJd 4-A (discharge. to surface Waters) 

·_. 005 · . : :construction Dewatering Outfal. 1,0.00,,000 gpd ·4-A (discharge to surface .. wat,rs) · : . 

1-T (screening) 

•• ••.• • -; • · . ........ ,l '· •. •I:, .... ~:. . 
Riter backwash from the 

..... · . . . ~:·: ....... 
.:<\:' ."'.. -

31,296 gpd 
• l • ,., ···~·~· • • ~:: •• "'"':· • 

Watertiood seawiiter 
. . ..... '" . . ~ ...... 

.1-Q (m'!ltimedia,.filtration).',_ 

.Treatmenf:.Plant .- . 1-T (SCrefJning) 

2-F {disinfection - chlorine) 

! 2-E (dect,lorinati~nj 
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8;: Attach a line .Qtawifi9 ~·$ho~in~ '1t1e :'water ,ffow. ~hrotigh··: .. th~ taciJir(. {·Indicate sources of .intake water•: 
. 9~~t,i.~J'~-'.c~m~ti~.tii)~p1v.a~~~i~r- t~».tbe ·efflt,aent. ~and, ~r~.*tm,~.nC1,1rtit_s· labeled to: correspon~ to··the. n'\Of.e · 

C. 

· ·,:de~~il~!~ip!~qn~ih~!Jt':ll(Mt·:G.Q.i1$t~~-ct~>Y.iaJe('bal~fl~ :Qp~t_t{e!fif'.ie .dfav\ririgby_~ttO.win9·_averag~·fl~~- . 
:· .-~~~P~~f!$.;~pe,r~tro:~s~~(r~a(rit~'ot·~1Jits;~and:(){iff..at1s.~~~fti.:~~~~b3,l~nc.e:~nrfott>edet~:~O:iine<t(e.g . .J.or.". 
: •· cert~in"'min'ing aciivit·iest· provid~"a pictoi.ialdesciiptionofttie .nature a_nd:a:mouµto'f any so1,1rces 9t wiiter.ana.·· · 

any colleCtion or·freatment mea'su.res.. .. . . . . . . . . . 
, • 

Except for storm runoff. leaks. or spills. will any of the discharges descrlped in.item ·111-A be infermitterit or 
seasonal? · -· 

0 Yes (eomplete the following table/ ~ No (go to item /VJ 

....... :: 

. .. I 1. Freouen 2. Flow 
,__~~~~..;__;_;.:;..'---'.._~~~~-+-~~~~~~-...-~~---~~~~~~~~~~-1 

a. Days b. Months a. ·Maximum Oucfall 
Number 

.. 

-i 

! 
·- i 

I 

l 

I 
i 
i 
' i 

Per weei. . . f'er Year . Daily.flow 
{s~cify (specify Rate 
a.-erageJ a.-erageJ (in mgdJ 

I 
. ! 

I 

I 
I 

b. Maximum 
i otal Volume 

(specify 
with units) 

c. Duration 

fin aaysJ 

IV. Production 

If there is an aoe>ticable production-base<t effluent 'guideline or NSPS. for each outfall list the estimated level of production (pro1eci1on of 
actuaf'produaion.fevel. l\Ot. design) •. eJCD<essed in the terms and unitS used in the applieable effluent guideline or NSPS. for eacn ·otthe · 
first 3 years of oe>eration. If productioo is likely to vary. you may also submit alternative estimates (attach a separate sheet). 

· a. Ouanutv · · • b'. Uncts ot 
Yea< Pe< Oay ~asU1'• 

I Not Appiicable 
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ATTACHMENT 1 

BPXA believes that for t_he 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 
reason~bly 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)(?)(i)(B) reporting requirements may be waived for 

. individual point sources or for a particular industry category for one or more of the 
following pollutants if the applicant had demonstrated that such a waiver is 
appropriate because information adequate to support issuance of a permit can be 
obtained· with less stringent requirements: 

• Biological Oxygen Demand (BODS) 
• Chemical Oxygen Demand 
• Total Organic Carbon 
• Total Suspended Solids 
• Ammonia (as N) 
• 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 (BODS) 
• 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 001 c) 
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) 
• Total Suspended Solids. 

· fire Water Test Discharge (Outfall 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 
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 (BODS) 
• Chemical Oxygen Demand 
• 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 . 
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Exhibit 1 
Seal Island 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 
gallons to the drilling system and ball mill. If Waterf1009 is chosen for enhanced oil 

.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 
ihe event of a fire, seawater will be directly pumped into the fire water distribution 
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 Outfall 001: 

• Continuous flush discharge, Outfall 001(a) 
• Desalination (potable water) unit discharge, Outfall 001 (b) . 
• Wastewater (sewage) discharge, Outfall 001(c) 

Seawater will be chlorinated immediately downstream of the intake sump to prevent 
biological growth. Chlorine will 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)2 - 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 #A 1, 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 chlorine injection rate to maintain the 0.2 ppm feed line 
concentration (Attachment 3). 

The concentration of calcium hypochlorite 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 equilibrium concentration of chlorine in water at 15.56°C and atmospheric 
pressure (14.7 pounds per square inch) is 6.9 pounds per 100 gal, or 5.5 pounds 
per 80 gal. To maintain 0.2 ppm chlorine 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 
Effluent 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 1/11 

'..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 ope_rable, 

. domestic wastewater will be temporarily discharged through marine outfall 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 (Na2S20 5) into the combined waste streams of Outfall 001 : 
This dechlorinat{on 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 Is land Seawater Process Overview 

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

(NPDES Permit AK-002860-6) 
• 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 following 
results: 

1. Sulfite salts dissociate in water to sulfur dioxide gas: 
S02 + H20 = H• + HS03 

NaS03 + H20 = Na• + HS03 

NaHS03 + H20 = Na• + HS03 

Na2S2 + H20 = Na•+ HS03 

2. ·Sulfite ions react instantaneously with free and combined chlorine: 
S03·2 + HOCI = SO/ + c1· + H+ 
S03•

2 + HOBr = SO/ + Br+ H• 
so3·2 + NH2CI = SO/ + c1· + NH/ 
SO ·2 + NH Br - SO ·2 + Br + NH • 3 2 - 4 4 

The reaction products are mainly sulfite and sulfate ions which are abundantly and 
naturally found in seawater. 

Engineering control philosophy for dechlorination includes the installation of a . 
residual chlorine analyzer (Capital Controls Company, Inc. Residual Analyzer, 
Model 1870E) immediately upstream of the sodium metabisulfite injection point (Unit 
#3 on Exhibit 2). Engineering specifications require that a minimum detectable:· 
concentration of TRC remain in the fluid stream prior to dechlorination. Sufficient 
sodium metabisulfite will be added to assure the total residual chlorine concentration 
is reduced to 2 ppb or less. 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 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 shown on Exhibit 2), and 
construction dewatering (outfall 005, Exhibits 12 and .13; not shown on Exhibit 2). 
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Exhibit 1 
Seal Island Seawater Process Overview 

If waterflood is chosen for enhanced oil 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 outfall 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 
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• Continuous on-line operation 

• High-reliability 

• Field-proven 

• . ~ultiple ranges - selectable up to 20 mg/I 

+ High and low alarm points 

• Automatic cleaning system 

• Direct measurement of free or total chlorine 

• High/ low band control for chemical feed systems 

• Highly accurate low level readings 

Capital Controls 

~ . 

ISO 9001 Certified 

Capital Controls' Series 1870E 
chlorine residual analyzer technology 
has been independently tested and · 
proven to be a reliable analyzer for 
continuous. accurate residual 
analysis. 

The amperometric-based instru­
ment is designed to continuously 
analyze free or total chlorine, chlo­
rine dioxide, potassium· · 
permanganate, iodine, bromine 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/I. The analyzers incorpo­
rate a constant. direct-drive electrode 
cleaning system which eliminates sig­
nal drift and the need for frequent 
recalibration. Internal high and low 
set points are standard. 

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

· need for metering pumps. Extra large 
gold and copper electrodes are used 
for maximum signal strength. Sample 
temperature variations are compen­
sated within the measuring cell . 
thereby providing consistent residual 
values. 

Series 1870E analyzers are con­
structed of corrosion-resistant 
materials. 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 system and adjust­
ment of set points. 

210.0001.0 
(Formerly A 1.11870E) 



. 
Applications 

+ Wastewater: Feed-forward 

• 
dechlorination control; _Effluent 
monitoring 

+ Industrial wastewater: Effluent 
control 

+ Power Industry: Effluent 
monitoring to meet NPDES and 
M.O.E discharge limits 

+ Drinking water disinfection: 
ln-plaot and finished water . 
monitoring and control 

.·· · +. Food and beverage: Zero 
verification after carbon filtration 

+ Pharmaceuticals: Zero 
verification after carbon 

: · · 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 A 1.11870E) 

Design Features 

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

+ High and low alarm set 
points: Monitor and control 
chlorine and other residual 
oxidants within a concentration 
band by using high and low alarm 
set pbints that are easily adjusted 
on the front panel. LED lights 
indicate an alarm has occurred. A . 
latching contact option is 
available to provide band control 
for high-low feed control systems 

+ Large cell: The extra large gold 
and copper electrodes provide 
maximum signal strength · 

+ Automatic cleaning: A 
continuous direct-drive cleaning 
system maintains a constant 
level of electrode cleanliness 

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

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

+ Mounting: Easy mounting is 
accomplished through the 
mounting panel where all 
components a~e attached. Units 
can also be supplied in a floor 
or wall cabinet 

+ NEMA 4X: The electronics 
enclosure i.s NEMA 4X for 
protection 

-2-

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 sample then passes through 
the annular space between the twc:> 
fixed electrodes in the sensing cell. 
As it passes, a small 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/l. 

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 liquid 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 optionaf reagent feed system may 
be adapted for pH buffering using 
carbon dioxide gas for water 
treatment applications. 
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Specifications 

Instrument Range: Field selectable 
0-0.1, 0-0.2, 0-0.3, 0-0.5, 0-1 , 0-2, 
0-3, 0-5, 0-10, 0-20 {mg/I) {Others 
available, consult factory) 

.Resolution : 0.001 mg/I (1 ppb) 

Power Requirements: 120 Vac, 60 
Hz, o~ 249 Vac, 50 Hz, single phase 

Output Signal: Isolated 4-20 or 0-20 
mAdc into a maximum of 800 ohms 
.or 0-50 mVdc 

:sample Flow: 500 ml/minute 

Sample Temperature Range: 32° to 
. 120°F (0° to 50°C) 

ROTATING 
STRIKER 

CYLINDRICAL 
COPPER 

ELECTRODE 

Speed of Response: 4 seconds 
from sample entry to display 
indication. 90% of full scale response 
within 1 V2 to 2 minutes 

Ambient Temperature: 32°F to 
120°F {0°C to 50°C) 

Sample Limitations: Samples 
containing high concentrations of 
metal ions or certain corrosion 
inhibitors may effect analyzer 
operation. At low residual levels (less 
than 0.1 mg/I) variations in sample 
dissolved oxygen level may affect 
the residual reading. Consult factory 
for specific applications. 

Accuracy:0.003 mg/I or ±2% of 
range whichever is larger. (see 
sample limitations) 

MOTOR 

I 
I 
I 

DRAIN ti' 
ROTARY VALVE 

I 

I 
v 

ELECTRICAL 
SIGNAL. 

TO <l 

MONITOR 

GOLD- ­
ELECTRODE 

Figure 1 - Series 1870E Flow Diagram 
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Reagent Requirements: 

Residual 

Chlorine (Free) 

Reagent 

pH buffer (or C02 = 

gas) 

Chlorine (Total) ; pH buffer (or C02 ' 
· gas) & potassium · 

iOdide 

Chlorine Dioxide pH buffer and 
glycine 

I Potassium Permanganate · pH buffer 

Iodine 

Bromine 

Other Oxidants 

pH buffer 

pH buffer and 
potassium iodide 

: Consult Factory 

Shipping Weight: 14 lbs. (6.4 kgs) 

SAMPLE 
!NLET 

/ 

OVERFLOW 
TO DRAIN 

C:....EAN ING 
BALLS 

210.0001'.0 
(Formerly A 1.11870E) 



Model Information Code Warranty and Capability 

Model -1 ..a. .L Jl.. ..E.. _ · _ 

• Chemical · 

Capital Controls offers a one ( 1) 
year limited warranty on all residual 
analyzers. 

• 

C - Free Chlorine 
T - Total Chlorine · 
P - Potassium Permanganate 
A.- Bromine 
I, Iodine 

Buffer Feed - ------
6 - pH 4 . 
C - Carbon dioxide gas 

Mounting 
1 -Wall Panel 

. 2 .- Floor Cabinet 
3 ~ Wall Cabinet 

Voltage--.--- -------
1 : 110/120 \Lac. 60 Hz; "single phase 

· ·2 - 220/240 Vac. 50 Hz, single phase 

- - Relay Contacts 
· 1 - Dual set point 

alarm contacts 
2 - Dual latching 
set point alarm 
contacts 

- ---Signal Output 
1 -4-20 mAdc 
2- 0-20 mAdc 
3-0-50 mVdc 

Range (in mg/l) 
01 - 0-0.100 
02- 0-0.200 
03- 0-0.300 
04- 0-0.500 
05-0-i .OOO 
06-0-2.000 
07- 0-3.00 
08- 0-5.00 
09 - 0-10.00 
10 - 0-20.00 

Brief Specification 

Capital Controls is IS09001 certi­
fied to provide quality and precision 
materials, and specializes in disinfec­
tion technologies, water quality 
monitors and instrumentation for 
water and wastewater. Over 30 
years of industrial and municipal ap­
plication experience in the water and . 
wastew~ter industries is incorporated 
into the equipment design to provide 
the highest quality comprehensive so-
lutions for the global market. · 

·The residual analyzer shall continuously analyze a water sample in an amperometric type of cell and produce a current propor­
tional to the free chlorine residual in the sample. The range of the analyzer shall be field selectable for O to 0.100, 0.200, 0.300,. 
0.500, 1.000, 2.000, 3.00, 5.00. 10.00, 20.00 mg/1. The residual analyzer shall be a wall mounted design within a NEMA 4X en­

. closur~. The electrodes shall be fixed and shall be continuously cleaned by the action of small spheres moved in a spatial 
action between the surfaces by a motor-operated striker. 

Automatic temperature compensation shall be provided. The sensing cell shall consist of fi xed gold and copper electrodes. The 
isolated output signal shall be 4-20 or 0-20 mAdc into a maximum of 800 ohms, or 0-50 mVdc. The cell shall be kept clean by a 
motor direct-driven plastic striker agitating small PVC spheres against both electrodes to keep dirt and other interfering sub­
stances from the face of the electrodes and eliminate signal drift. The cleaning operation shall be continuous. Separate high 
and low set points shall be provided and shall be adjustable from the front of the unit from 0-100% of the range. Each set point 
shall have a corresponding light on the face of the unit. A latching contact option shall provide band control. 

· The analyzer shall operate from a 110/120 Vac, 60 Hz or 220/240 Vac, 50 Hz single phase power supply. 

Liquid reagent shall be gravity fed from a single bottle, constant head reservoir through a rotary valve. The unit shall have a 
specified ~ccuracy of 0.003 mg/1 or ±2% of range, whichever is larger. 

Design improvements may be made without notice. 

Represented by: 

? ub. No. 187·1 6M 

210.oom .o 
(Formerly A 1 . 11870E) 

SITTINGBOURNE. U.K. 

DIDCOT, U.K. 

HONG KONG 

MALAYSIA 
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Capital Controls 
@ . 

Capital Controls Company, Inc. 
3000 Advance Lane, P.O. Box 211 

Colmar, PA 18915 
Tel: 215-997-4000 
Fax: 215-997-4062 

A 5"-em Trtnt Company 

Copynght 1992 Capital Controls Comoany. l~c. 

-.... 
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ALASKA INSTRUMENT.COMPANY, INC . 

P. 0 . BOX 230087 • ANCHORAGE, ALASKA 99523-0087 • (907) 561-7511 

August 5, 1997 

B.P. Exploration 
·P.O. Box 196612 
900 E. Benson Blvd. 
Anchorage, Alaska 99519-6612 

Ai;tention: 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 ofTacoma, Wa.-Al Medak-206-502-8210-3 ea. 1870 analyzers used with gas 
chlorinators 

City of Bellingham, Wa.-Bill 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 Klingelboffer-WWTP-218-927-2527-Discharge into wetlands 

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

Please call if you have further questions. 

Regasds,~ 

~.tt· . 
Account Manager 
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AITACHMENT 3 

CAPITAL CONTROLS CONTROLLER 
MODEL 1451 
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CAPTROL® MODEL 1451 

MICROPROCESSOR-BASED 
. CONTROLLER 

Capital Controls CAPTROL® Model 1451 controller offers 
a host of exciting features that make it uniquely suited to 
disinfection, oxidation, and water quality monitoring and 
control. Standard output provides a 4-20 mA signal for 
controlling a broad range of valves or chemical feed 
pl:lmps. Microprocessor-based digital electronics and 
digital alphanumeric displays vastly simplify setup and 
operation. Fully field configurable control modes qan be 
changed easily and rapidly using front panel controls. 
Overall quality and reliability are assured and maintained 
through Capital Controls' ISO 9001 certification. 

Microprocessor-based electronics automatically adjust the 
control valve or metering pump 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 
chlorination and ammoniation water treatment applications, 
include flow proportioning, residual and compound loop, 
cascade control as well as dual input feedforward control 
with internal multiplier for feedforward dechlorination. 

Four pushbutton switches, conveniently located on the 
front panel, provide for rapid setup and simplified operation 
including manual positioning 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 internal battery protects setup 
parameters up to four days in the event of a power failure. 

Bulletin A 1 .1 1451.1 

CAPITAL CONTROLS 
COMPANY, INC . 

Control range adjustment of dosage (loop gain) on the flow 
input signal extends upwards to a ratio of 4:1 or down to 
zero permitting the operator to accommodate an oversized 
flow meter or oversized control valve or metering pump. 
Dosage adjustment is automatic with microprocessor 
control in compound loop. 

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

L.E.O. alarm indicators mounted on the front panel for easy 
viewing alert the operator to conditions of low or no plant 
water flow. and high or low deviation of residual beyond 
limits preset by the operator. Each alarm includes relay 
contacts for control of remote warning and control devices. 

Sate operation of a vacuum gas feed system is enhanced 
through the provision of a discrete input for connection of 
higMow vacuum switches which close the control valve 
and cutoff gas feed, after a 30 second timeout, in the event 
of abnormal vacuum conditions. For plants requiring backup 
operation. a dutyistandby discrete switch input provides for 
operator selection of the active and backup system. · 

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



General ·Specifications 

Control 

•

chnology: 

. ata Protection: 

Display: 

Indicators: 

Control Modes 
a. Chlorinatic:m: 

b. ·Dechlorination: 

Power 
. ~equirements: 

·Fuse: 

. Power 
Consumption: 

e°imerisions 

Represented by: 

• 
?u!>. No. 1292·2 

Microprocessor 

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

Relay Contacts: 

Input Signals 
a. Flow signal: 

5 Amps @ 240 Vac or 28 Vdc, 
resistive load, SPOT, for low water 
flow, low/high residual set point 
deviation, and duty/standby alarm 

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

b. Residual signal: 

Isolated 4-20 mAdc, 249 ohms input 
impedance, or 1-5 Vdc 
Isolated 4-20 mAdc, 249 ohms input 
impedance, or 1-5 Vdc 

Light Emitting Diode (LED) alarm 
indicators for low/high residual set 
point deviation, and low water flow 

c. Switch inputs: 

Current Output · 
Signal: 

Dry contacts rated 5V, 0.5A 

0-20 mAdc or 4-20 mAdc, 
1000 ohms maximum 

Flow proportioning, residual, or 
compound loop or cascade control 
Flow proportioning control or dual input 
feedforward control with built-in multiplier 

Range of Adjustments 

120/240 ±20% Vac, 
50/60 Hz, Single Phase, 

0.5A Slow Blow 

12 Watts 

a. Integral: 0-250% 
b. Dosage: 0-400% (4:1 tum-up; tumdown 

to zero) 
c. No (Low) Flow: 0-20% 
d. Lag Time: 1092 Minutes Maximum 

Ambient 
Temperature: 

Enclosure: 

Mounting: 

Weight: 

14°F to 122°F (-10°C to 50°C) 

NEMA 12 (IP 54) 

Wall or Surface 

5 lbs. (3 kgs) 

\----------t . 157· %180A 

~~CTOl'I 
1----------1 (m'-!I 

6M 

EUROPEAN 
HEADQUARTERS 
Crown Quay Lane. 
Sittingboume, Kent 
ME 10 3JG U.K. 
Tel: 0795-476241 
Telex: 96536 CAPCO G 
FAX: 0795-479052 

BELGIUM 

HONG KONG 

Design improvements may be made wi1hout nooce. 

12: 
CAPITAL CONTROLS 

COMPANY, INC. 
P.O. Box 211, Colmar, PA 18915 U.S.A. 

Tel: 800-523-2553, 
Outside U.S.A. 215-822-2901 

Fax:215-822-8640 

Cooyngn1 1992 Capital Controls Comoany. Inc. 
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BP EXPLORATION 

EXPRESS MAIL AND FACSIMILE 

December 12, 1991 

Mr. Charles E. Findley 
Director, Water Division 
U.S. Environmental Protection Agency, Region 1 o 
200 Sixth Avenue 
Seattle, WA 98101 

- . . -- - .. 

BP Explorauon (Alaska) Inc. 

900 East Benson Boulevard 
P.O. 9ox 196612 

Al'lcilorage. Alaska 99519-6612 
(907) 561·5111 

NPDES Permit AK-003866-1 
Endicott Development Project 

Dechlorination of Wastewater Plant Effluent 

Dear Mr. Findley: 

-.. ·-

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

As of December 23, 1991 , permissible levels of TRC in the effluent (Section 
I.A. of new permit) may not exceed 1 milligram per liter (mg/I) (daily maxi­
mum) or 0.5 mg/I (weekly and monthly average). The previous permit 
(Section l.C) stipulated a minimum TRC level of 1.0 mg/I. A new effluent limit 
for 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/I chlorine. There"'. · 
fore, it will be necessary to increase the chlorine dosage in the WWTP to 
provide adequate disinfection and meet the fecal coliform limits. 

Before discharge, TAC will be reduced to permissible levels by addition of 
anhydrous sodium bisulfite (sodium metabisulfite) to the chlorine contact tank 
as shown on the attached sketch (Attachment 1 ). The required concentration 
of the sodium bisulfite solution is estimated at 1 O mg/I, based on batch tests, 
but precise concentrations and contact times will have to be established by 
full scale operational tests. 

During this period, residual chlorine levels in the effluent are expected to 
fluctuate between the current permit limits (~ 1.0 mg/I) and the new limits 
(~1.0 mg/I daily, 0.5 mg/I weekly and monthly average). SPX therefore re­
quests a ten-day transitional period, effective immediately, to bring the sys- . 
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Mr. Charles Findley 
12/12/91 
Page 2 

tern 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 facility. 

Attachment 2 reviews the chemistry of suffrte 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 
Permit 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. 

If you have any questions, please contact Carol Klein of my staff at (907) 
564-4079. My department FAX number is (907) 564-5020. I appreciate your 
assistance . 

Sincerely, 

S ve'n D. Taylor, Manager 
E virdnmental and Regulatory Affairs, Alaska 

SDT/JDP/CAK 

Attachments 

cc: Tim Wingerter, ADEC Fairbanks 
George Wilson, ADEC PCRO Anchorage 
Sumey Hill, EPA Seattle 



• 

• 

•• 

• 

Mr. Charles Findley 
12112191 
Page 3 

bee: Endicott Plant Engineer 
Endicott HSEQ 

File: PC/OIU/NPDES/Gen/Corr 

[ 

RETAIN T1'41S NUMBER.CUSTOMER ' 
REC£1PT WILL BE MAILED TO YOU. 

R899_8017~.9.YUS 
--- - · .. . __ .,; 
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Attachment 1 

.PROPOSED DECHLORINATION SYSTEM . 
ENDICOTT BOC WASTE WATER TREATMENT PLANT 

NPDES PERMIT AK-003866-1 

· ·~=11 
· PROPOSED SYSTEM 

Sodium Bisulfite 
Tank (50 gal) 

• 

• 

Ro to 
.Screen 

Solids to 
Landfill 

Surge 
Tank 

Liquids 

Bio 
Cell 

Aeration 
Basin Clarifier Filter 

Return Activated Sludge 

Wasted Sludge 

. H Filter 1 ~ Solids to 
Thickener Press ~Landfill 

Clear Supernatant 

Chlorine~ Ocean 
Contact t--~ 

Backwash 
Supply 

Filter 
Backwash 

Outfall 
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ATTACHMENT 2 

OECHLORINATlON WITH SULFITE COMPOUNDS 

General Information 
Beside sulfur dioxide gas, there are four sulfur compounds to be considered: 
sodium sulfite, sodium bisulfate, sodium metabisulfi:te and sodium thiosulfate. 
Sodium thiosulfate is in solution, but is used almost entirely as a laboratory 
·cnemicaJ. It is not a satisfactory dechlorinating agent for plant use because its· 

.. reaction with chlorine is slow. Sulfur dioxide gas is not easily handled. Sodium 
sulfite, Sodium bisulfite and sodium metabisulfite are practical dechlorinating 
chemicals." The reactions of sodium sulfite salts are identical. Sodium Sulfrte 
(NaS03) is available in tablet form and was seiected over other sulfite salts to 
minimize problems associated with the mixing and handling of concentrated 
sulfrte solutions. 

Reactions with Residual Chlorine 
Sulfite salts dissociate in water identically to Sulfur Dioxide gas as follows: 

S02 H20 H+ . + HS03 
· NaS03 H20 NA+ Hso~ 

""' 
NaHS03 H20 NA+ + HS03 
Na2S2 H20 NA+ HS03 

Sulfite ions react instantaneously with free and combined chlorine as follows: 

S03-2 + HOC! S04-2 + c1- H+ . 
S03-2 HO Br S04-2 Br T H+ 
S03-2 NHzC! S04-2 c1- NH4~ 

503-2 NH2Br S04-2 Br- NH4+ 

· For practical purposes the reactions described above are complete in matter ot 
seconds (<1 O). 

Each part of chlorine residual removed requires 0.9 part of sulfur dioxide gas, 
1. 78 parts of sodium sulfite, 1.46 parts of sodium bisulfite and 1.34 parts of 
sodium metabisulfite. Actual practices however, indicate the requirements to be 
about 20-25% more. 

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

/ 
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EPA FORM 20 

CONTINUOU$ FLUSH DISCHARGE (OUTFALL 001) 
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Exhibit 3 
Continuous Flush S stem 

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 outfall 001 (Exhibit 2). The only other full time waste 
stream to be discharged through outfall 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 dis.charged from the wastewater 
··(sewage) treatment plant is ~nticipated to be routed through outfall 001 ~uring 

facility construction and during periods when the injection well is not operable. All of 
·these waste streams will be commingled with the resulting stream passing through a 
dechlorinator. · 

It ·is estimated that minimal amounts of residual chlorine will be consumed in the 
water passing through the Continuous Flush system. There are no engineering 
studies available to BPXA that quantify 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 dechlorinator 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 Flush Sys.tern, waste stream 
001 (a). During· the summer open-water season, it is expected that the water 
temperature will rise O. 7°C above ambient water temperatures. During winter 
months, the warm 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°C to 1.8°C 

Heat Increase from process water equipment 0.7°C 

Estimated Waste Stream Temperature 0.7°C to 2.5°C 

Continuous Flush 001(a) Estimated Temperature for Winter Conditions 

Ambient Seawater Temperature -1.s•c 

Heat Increase from process water equipment 0. 7°C 

Heat Increase from warm water recirculation 0.3°C 

Estimated Waste Stream Temperature -O.s•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 

\l>ncl\stmodlpojccu\wcc\966061na\:p:lpcrmVcrm2dllcxt\cxhib-03.doc 01-0ct-97, Page 13 
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Exhibit 3 
Continuous Flush S stem 

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 
~n 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. 

01-0ct-97, Page 14 
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Outfall Numbe{. · · · : ·.. -· · 
,.. . . . . · o01(a) continuous flush · 
: ~ . · · . . . 

'. ~;:~~~ .. :: 

' ·iY!f••··~~~~~~i:;i· 
-General lnstruCtions(Se~ table.2D-2 forPollut.antsJ . . . •· .. . . .. . · . · -~. . ·:. . .. , . . · · 

. . E~ch P.aft~~Hhisitem req~~st'svou to pt~de:a~estimated d~ily~~-~~imµm.and average)orce;?ai~·PollUta~ts iui.(.t ':: : 
· .. tne's<>.t:i~~~!~!:frifof.ri:l.at!9£.FDaia'lorall pdfl(j~'~~:i'~ Group :A~·ter·,~ll?~utfalls; miist h:e~~_oqmitied unle$sWaivecf6./ ::· . 
· ttte permrttmg a~t.ttonty; .For all outfalls, d?.,t~:..for pollu.~an~ 1n~r.oup B sh.ou!d be·r.eµOrted only for pollutants· . 
~ichyol!believe·wiilbe:present or are lim.it~ .9ir~lyby.an·efflue.nt .limitations guideline or NSPS or indirectly 
tf'!tougl:i limitations on an indicator polh:Jtanc :· •.! . . .· · ·: · . · · 

.;· · ... :3 

. 'Continuous Flush Syster:n 

·1 . Pollutant 

Row.{gallons·'per minute) 
.~· . .. . . . . 

Temperature (winter) 

temperature (summer) 

.total ReSidual Chlorine 

·salinity 

.·Tota/.~uspended Solids (concentration) 

·Total $.uspended Solids (mass) 

. ( 

..... • • <, •• 

.&· ;. ........ i :' 

EPA Form 3510-20 (7-SS) 

s:\projec:ls\wcc\966061nalepapenn\foon2d-r112d3h.doc 

· 2. Murm,·J·m, . · 3 . Aver.~ge -
Daily. Daily . 

· Vatue : ·. · Value 
(inc.lude unitsj . (iriclud~ units/ 

21,600gpd 21,600gpd 

ambient+ 1°C ambient+ ·1°c 

ambient+ 0.7°C ambient+ 0. 7°C 

ambient! 0.1pH ambient! 0. 1pH 

~2ppb ~2ppb 

Ambient Ambient 

Ambient Ambient 

0.4kg 0.81 kg 

. : . : ... 
: .. 

. I 
' 

I· 
f!age J of S 

4 . SoU<ce ;see .instructions} ' . 

1 (BPX Northstar Alliance Design) 

1 (BPX Northstar Alliance De$ign) 

1 (SPX Northstar Alliance Design 

3 (Endicott BOC Sanitary and Domestic Wastes) 

1 (BPX Northstar Alliance Design) 

1 (BPX Northstar Alliance Design) 

1 (BPX Northstar Al/lance Design) based on 
maximum· ambient TSS of 5 mg/I 

1 (BPX Northstar Alliance Design) based on 
maximum ambient TSS of s. mg/I 

.· ....... 

','. ·-: 

. CONTINUE ON ReVERSE 

Rev 1.0 05-Dec-97, Page 15 ·. 



:offTIMJEO FROM THE FRONT 0. 
EPAIOHumbecfcopytromiiem 1 otForm ' ! ·· · outfall 001(a) continuous flush 

-~ -· 
:. Use the space· beiow to list any of the poliutants listed in Table 20-~ of toe instructions which.you know or have 

• 

reason to beJieve:wiU be discharged from any outfall. For every pollutantyou list. briefly describe the reasons you 
believe it-will be.present~ ·· · 

. ~ . . . . ' 

. P~i'llJtant .,. . 

Not Applicable . 

•• 
/.I. Engic-iug ReQOtt on Wastewater Treatment 

~ tf 'Chere is any t~ic;lt evaluation' conce<ning yoU1' .;.;.~stewace/ treatment. inc'iJd;;;ii~nsi~ing rep«U ~ p;1ot plant studies. check. the 
apQropriate box below. 

0 Reoon ~vaitable fil No Rei>Ott . 

L Pt:ovide the name and location of any existing plant(s) which, to the best of your knowledge, resembles this 
production facility-with respect to production processes. wastewater conStituents. or wastewater treatments. 

Name 

No arctic analog·tacility was 
identified . 

• 
:PA Fonn 3510-20 (9-861 
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EPAFORM2D 

DESALINATION {POTABLE WATER) UNIT DISCHARGE (OUTFALL 001) 
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Exhibit 4 Outfall 001 (b) 
Desalination Potable Water 

It is anticipated that an average of 6,300 gallons per day (gpd) of chlorinated 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 PEE600M3C Vapor Compression Desalination Plant is planned 
to be used at the Northstar facility and Attachment 5 contains a detailed d~scription 
of the unit. Vapor compression· desalination is a method of evaporating seawater 
wnereby 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 sutturic 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 occurring 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 
salinity 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. 

01-0ct-97, Page 17 
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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 (%0) for an ambient seawater containing 36%0. Typical Beaufort 
Sea receiving waters have salinities between 14%0 and 30o/oo in the summer and 

·32%o in the winter, thus, it is expected that the desalination blowdown water (brine) 
have a salinity between 60%0 and 65%0. While the feed water to the desalination 
·unit contains chlorine, the distillation process will result in the off gassing of qhlorine 
and thus the blowdown waste stream is not expected to . contain chlorine. TSS 
associated with this waste stream has not been quantified; however, it is assumed 
to be less than ~10 mg/I . . 

s:\projec:u\wcc\%li06l113\cp:ipcnnVonn2dlu:xt\cxhil>-04.<l11c 01-0ct-97, Page 18 
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i (Exhibit 2) I 

I 
l Duplex 

Basket 
Strainers 

Notes: 
ppm = parts per million 

gpd = gallons per day 
%o = parts per thousand 

Continuous Ettluent Flush 
21,600gpd 

Continuous Chemical 
Injection System 

kale 
Inhibitor 
15ppm 

HkS>'cley) 

llllfamlc Of Sl.lllurtc Acid 
4.81bsb8"!1')' 
800holn-

Periodic Chemical 
Injection System 

• •• 

e;aoogpc1 
(8¥g). 

Temporary Discharge 
Wastewater Treabnent Plant 

9,360 gpd max flow (exhibit 7) 

14,4oo 
gpd 

Chemical 
Injection System 

see Exhibi~ 7 

Living Quarters 

Vapor 
Compression 
Desallnatlon 

Plant 
(MECO Model 
PUSOOM3C) 

1-(_max~· ·-' -..1---1---t-+--+~ 1"4,4()0 gpd..(ma)<) 
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' 
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Washdown Water 

Solids to the Wastewater Treatment Plant 
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Fire Control Header and 
DlstrlbuUon System 

(Exhibif9) 
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Seal Island Potable Water (De-Sal) Line Diagram 
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· · Potable Water System 

·1. Polluta nt· 

· · .. F.Uiw (gallons per day) 
';. 

: ·Temperature (winter) 
f:. . 

..... 

: Temj,erature (summer) 
, . 

• < 

. .. . ~ 

.: '.' .Sa~inity (winter) . 

Salinity (summer) 

Total Residual Chlorine 

. EP;.. 10 N~~tie,: f C~P.Y.:lr~in li~Ji~.F~m '1 J .. 
.. . . ;' . _· ·.~ ·:' ; .. :'. :. ; .. :~ .:·_~-.:.~::: ~:. i~~;~·{'.::·, ·: .. 

2. Ma°xinfum . 
Oaily 
Value · 

. (inc~ude unit# 

18,060gpd 

ambient+ re 

i- ambient+ r e 

j ambient - ~.85pH 

1 65%o -

· r 65%o 

, . Oppb 

3 . Average 
Daily. · · 
Value· 

(include unic$J 

. 3;528gpd 

4 . Soyrce (see instrV<tions} 

1 (SPX Northstar Alliance Design) 

ambient + 6°e 1 (SPX Northstar Alliance. Des_ign) 

ambient+ 6°e 1 (SPX Northstar Alliance Design) 

ambient · ~ 0.SOpH 3 (Endicott Desalination Unit Wastes) 

65%o 

32 to 65%o 

Oppb 

1 (SPX Northstar Alliance Design) 

1 (SPX Northstar Alliance Design) 

1 (SPX Northstar Alliance Design) 

Total $uspended Solids (concentration). approx. 2 times approx. 2.times 
ambient ambient 

1 (SPX Northstar Alliance Design) based on 
maximum ambient TSS of 5 mg/I 

Totaf Suspended Solids (mass) 0.68 kg .0.13 kg 1 (SPX Northstar Alliance Design) based on · 

: •. r .· .. · 
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EPA·~~~~f~tlromllem·I olF0<1!1"Y _- {' '..Outfall OOt(b) potable ~~r 
·-· - -~-. ..,;,._-... . . - .. 

. f'dilutaoi .. _ · . · , 
1:1" l.' • 

Not Applicable .. · ~-

..... _: ~. ~- , ' ..• r 

... 

..;. 

It. eng· R~.~'\\'HtewaterTNatm.nt 

~ tf d\ef'e is afty teChriiC:iil evaluacion COncetning Yo~ .;.,astf:'Water treatment. indUdl~~inee1'ij,g·repo8tS Of' p;1ot plant studies. Chectt t~ 

•PP<oe>riate boll below. 

6l-R~~Yaitable lil No .Repott 

L Pr:ovide the. name and location of any eJ!:isting':plant(s) which.- to the best of your knowledge. resembles this 
·production.~lity with respect to prod«;Jction processes. wastewater·conStit.uerits. or wastewater 'treatments. 

Name Locaoon . . 
UNOCAL . · ... - ' ... Produetion Facility 

; Cook Inlet, Alaska Paul BartolpwitZ 
(907) 77~840 · ·--· (MECO PEE300M3C Vapor. Compression ·Desalination Plant) 

Endicott Development 
.(Desiiination Unit) · 

• 
. :PA f.ofm 35t0-20-C9~6l · . 
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Duck Island Unit 
Beaufort Sea, Stefansson Sound, Alaska 
(offshore of the Sagavanirktok River) 
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ATTACHMENT 5 

TECHNICAL SPECIFICATION 
MECO MODEL PEE600M3C 

VAPOR COMPRESSION DESALINATION PLANT 
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TECHNICAL SPECIFICATION 
MECO MODEL PEE600M3C 

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 tum ·to 
eyaporate the in coming sea water. Liquid · is boiled inside a bank of tubes and the. 
g~nerated vapor ·then passes through a mist separator to remove any ~ntrained 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 
(distilled 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 
fee~ water which did not evaporate (blowdown) is also pumped through a plate heat 
exchanger where it also transfers its heat to the in coming sea water, preheating the 
sea water .prior to entering the evaporator. This heat exchange mini.mizes the energy 
consumption of the system and eliminates the need for any additional cooling water. 
The system operates continuously once manually started. 

· .. · The water produced is distilled at positive pressure above the atmospheric boiling 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 automatically 
· furnished from an external steam source as demanded by the evaporator (most 9ften 
by an electric immersion heater supplied as part of the system). 

The MECO Vapor Compression Water Desalination Plant is self contained, assembled . 
on a rigid steel skid, campletely 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, centrifugal 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 removable top and bottom 
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B. 

TECHNICAL SPECIFICATION 
MECO MODEL PEE600M3C 

PAGE-2-

heads, the bottom head being fitted with MECO's patented "TARGA" gas 
sparger tube for reintroduction of C~ into the feed water to assist the injected 
chemicals 

. in minimizing the formation of alkaline scale. A simple weir gate maintains the 
correct. 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 correct operation and inspect .the 
evaporator internals. 

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

Vapor Compressor: 

The compressor is a simple, single stage centrifugal type which is designed and 
manufactured by MECO specifically for this service. It consists of a bearing 
housing, shaft, impeller and impeller housing ( sucti.on 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 level 
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 oil 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 lnconel 
Impeller Housing - Cast Bronze 
Shaft - KSOO Monel 

C. Deaerator: 

The deaerator serves three (3) very important functions; it removes oxygen from 
the feed water to reduce the effects of corrosion, it cellects and re-circulates C02 
for MECO's patented TARGA system, and it vents non-condensable gasses to 
atmosphere . 
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TECHNICAL SPECIFICATION 
MECO MODEL PEE600M3C 
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The deaerator is a vertical cylindrical tower partially filled with 1 • ·packing and 
complete with sump level 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 C02, 

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 

D. Heat Exchanger(s): 

The unit is equipped with a plate and frame 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 hea~ exchanger . 

Material: Plates - Titanium ASTM 8265 
Gaskets - EPDM 
Support Plates - Steel 

E. Pumps: 

Each unit uses two (2) MECO heavy duty pumps for blowdown and distiliate 
removal. Both pumps use mechanical 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 - KSOO Monel 
Bearing Housings - Ductile Iron 
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·F. Immersion Heater: 

TECHNICAL SPECIFICATION 
MECO MODEL PEE600M3C 

PAGE+ 

A tank complete· with electric heating elements and level 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 substiMed for this 
heater. 

Material: Tank-90/10 .Cu Ni UNS C70600 
Heating Elements - Incoloy 

G. Chemical injection Systems: 

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 scale 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 ensuring good natural 
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 seale in the form of magnesium hydroxide and calcium 
carbonate will form 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 v.:m neutralize and remove these scales, which will be discharged 
with the blowdown. 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) polyethylene 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 11 SV 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 scree.n are supplied at the tank. The 
chemicals exit through this valve 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 
valve to divert acid to either the feed water stream or the blowdown stream 
as required. 

Sectrical System: 

• Control Panel: The NEMA 4 enclosure houses all of the high ~oltage 
equipment, consisting of: the main and individual circuit breakers, ·all motor 
starters and a step down transformer. The door is fitted with an incoming 
circuit breaking interlocking 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 all mode and fundion switches. In 
addition to these controls, there are locally mounted pressure gauges, 
thermometers and oil and water gauge glasses 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 shutdowr:i). 
• 3) Compressor low oil pressure (system shutdown). 
• 4) Low feed water pressure (system shutdown). 
• 5) Compressor high oil temperature (system shutdown). 
• 6) High salinity with automatic dump to waste (alarm only). 

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

• All cable is marine type, thermoplastic nylon insulated 3nd 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 11 SV regardless of the input voltage 
being supplied to the unit. 
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I. Piping: 

TECHNICAL SPECIRCA TION 
MECO MODEL PEE600M3C · 
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Cold sea water piping is CPVC (chlorinated polyvinylchloride). Heated sea water 
piping, distillate and blowdown piping is 90/1 O Cu Ni. All of these materials are 
the most suitable for their intended service . 

. ·J. Insulation: 

K. 

L. 

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

·120° ·F (50° C) for the protection of operating personnel. The insulation consists 
· of 1 • - T (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 a rigidly designed oil field type skid. This skid is constructed of 
structural ·steel 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 Control System. All pressure 
components are hydrostatically tested to one and one half the maximum design 
pressure. The compressor 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 funcijons are thoroughly 
scrutinized and made to perform under actual operating conditions. Once shake 
down and equipment checks are complete, 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 manual. 

After testing is completed, the unit is properly masked and then painted with a 
three (3) part painting system in accordance with MECO procedure #9500001 . 
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 panel is protected with a sheet of prywood. 

The unit is bolted to a sturdy wooden pallet, using steel bolts at appropriate 
locations arong the units · 1ength. The unit is then covered with polyethylene 
sheeting which is battened down to the paUet with wooden strips. AH 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 instrudions using 'Z' (5 an) high letters . 
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PERFORMANCE DATA 

Input and Output Flows: 

TECHNICAL SPECIFICATION 
MECO MODEL PEE600M3C 

PAGE~ 

a. Distillate/Product @ 20 PSIG (1.4 BAR) - 10 GPM (54.5 ~ID) 

Guaranteed Quality 5 PPM Maximum Total Dissolved Solids 

b. Brine/Blowdown@ 5 PSIG (0.-35.BAR) -12.5 GPM (68.13 M3/D) 

c. Sea Water/Feed@ 30-40 .PSIG '(2-3 BAR) - 22.5 GPM (122.63. M3/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 Slowdown Pump Motor 11'2 HP 
c. Immersion Heaters 70 KW 
d. Operating Load 60 KW Average 
e. 100 KWH/1 ,000 Gal (26.4 KWH/M3) 

Chemicals: 

M-237 Scale Inhibitor 
M-236 Foamer 

15 PPM in the Feed 
0.5 PPM in the Feed 

4. 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 

Customer Connections: 

Feed: T FPT 
Slowdown: 1 • FPT · 
Distillate: 11/2• FPT 
Drain: 1

/2 • FPT 
Air Supply: ·114• FPT 

TECHNICAL SPECIFICATION 
MECO MODa PEE600M3C 

PAGE-9-

2.·. Weights and Dimensions: 

Unit Only 

126" L x75" Wx92" H 
(3.2M x 1.91 M x 2.34M) 
8200 Lbs. (3720 Kg) 

Boxed for Shipping 

617 FT3 

(17.47 M3
) 
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wco· 
MECHANI CAL EQUIPMENT COMPANY, I NC . 

ESTI MATED CHEMICAL SUPPLY 
ONE YEAR {350 DAY) OPERATION 

i 

MECO MODELS PEE - PD - PES 6 0 OM3 C 

Continuous Injection Chemicals 
:chemical Da i l y Usage Annual Usage Available Pk . Recommended 

Sizes 1 Yr . Supply 
M-236 Foamer 66.6 ml 23. 3 1, 5 or 51 lxS gallon 

{6 . 5 gal) gall on containers 2xl gallon 
containers 

COST $184. 00 .USD 
M-:237 Scale 
Inhibi tor 
Standard 1 036 ml 362. 6 1 1, 5 or 55 2x55 gal lon 
Seawater {96 gal ) gallon containers containers 

Cost $4, 60 0 .00 USD 

f id-East 1214 ml 424 . 9 1 1, 5 or 55 2x55 & 2xl 
ea water {112 gal) gallon containers gallon 

containers 
Cost $4,700. 0 0 "O'SD 

Per iodi c Cleaning Chemical 
Chemical Annual Usage Available Pk. Recommended 

Sizes 1 Yr . Supply 
M-104 90 lb so lb containers 2 x so lb 
Sulf amic Acid 4.8 lb per container 

• 

on- line 
cleaning 

Cost $222 . 00 USD 

Total S t andard Seawat e r $5,006 .00 
Total Mid East Seawater$5 , 1 06 . 00 

NOTE: Cleaning chemical usage is only est imated as it 
depends on seawater conditions and operating 
procedures . 
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THERMAL DESALINATl~
9

AROUND THE WORLD 

MECHANICAL VAPOR COMPRESSION DISTILLATION UNITS (MVCl: 

PEE 
PO 
PES 

Electric VC plants, followed by capacity in USGPH 
Diesel VC plants, followed by capacity in USGPH 
Steam VC plants, followed by capacity in USGPH 

-
The above are followed by suffixes M, M3A. M38 and M3C, with the model no. M being the oldest and M3C being 
the latest model. 

Matertals of Construction: Shell: 
Tubes: 
Tubesheets: 
Exchanger Plates: 

90/10 Copper Nickel 
Aluminum Brass or 90/10 Copper Nickel 
90/10 Copper Nickel 
rrtanium . 

MULTI EFFECT THERMAL COMPRESSION DISTILLATION UNITS (METCl: 

4METC TC plants prefixed with no. of effects and followed by capacity in m3/Day 

Materials of Construction: Shell: 
Tubes: 

Tubesheets: 
Exchanger Plates: 

MULTI STAGE FLASH DISTILLATION UNITS lMSFl: 

316 Stainless Steel or 90/10 Copper Nickel 
Aluminum Brass or 90/10 Copper Nickel with 
Titanium on the top rows (All ntanium in Condenser) 
316 Stainless Steel or 90/10 Copper Nickel 
rrtanium 

14SF MSF units prefixed with no. of stages and followed by capacity in m3/0ay 

Materials of Construction: 

WASTE HEAT DISTILLERS (SD: 

Shelt 
Tubes: 
Tubesheets: 
Waterboxes: 

ST600 ST units are based on USGPH. 

. Materials of Construction: 

CUSTOMER 

1. ABU DHABI CO. FOR 
ONSHORE OIL 
OPERA TlONS (ADCO) 

2 ABU DHABI DEFENCE 
FORCE (AOOF) 

3. ABU DHABI MARINE 
OPERATING CO. 
(ADMA-OPCO) 

Shell: 
Tubes: 
Tubesheets: 

MODEL 

PEE600M3C 
PEE600M3C 
PEE600M3C 
PEE600M3C 
PEE600M3C 
PEE1250M3B 

P0400M3B 
PD600M3C 

PEE330M 
PEE330M 
PEE330M 
PEE300M3B 
PEE300M3C 
PEE400M3B 

90/10 Copper Nickel . 
Aluminum Brass or 90/10 Copper Nickel 
90/10 Copper Nickel 
90/10 Copper Nickel 

90/10 Copper Nickel 
Aluminum Brass or 90/10 Copper Nickel 
90/10 Copper Nickel 

~ M:l LOCATION 

1982 3153 Asab 
1981 3015 Asab 
1983 3240 Shah 
1981 3227 Shah 
1986 2757 Bu Hasa 
1981 3058 Asab 

1980 2762 AJ Hamra 
1983 3250 UAE 

1974 2410 USEAP 
1974 2411 USEAP 
1976 2413 'ZWEAP 
1979 2788 'Z)NEAP 
1982 3143 USEAP 
1980 2939 Barge Al Hyleh 



2 

• 
(AOMA-OPCO con't) PEE400M3BMECQ 2940 Barge Al Hyleh 

PEE300M38 1981 2949 USAAP .. 
PEE300M38 1981 3005 USAAP • PEE600M38 1981 2972 'ZWAAP 
PEE600M38 1981 2973 'ZWAAP 

4. ADMASCO DRIWNG PEE300M3C 1982 3155 Rig 1 UAE 
PEE300M3C 1982 3156 Rig2 
PEE300M3C 1982 3187 Rig 3 
PEE300M3C 1982" 3152 Rig 3 
PEE300M3C 1982 3202 Rig4 
PEE300M3C 1982 3203 Rig4 

5. ABU DHABI OIL CO. PEE2100M3C 1992 n12 Mubarras 
. (ADOC.JAPAN) PEE2100M3C 1986 3339 Island, 

PEE2100M3C 1986 3404 UAE 
PEE2100M3C 1986 3376 

6. ABU DHABI POLICE PEE600M3C 1985 3275 UAE 

7. AL FARAH GEN. P0300M38 1979 2n3 Asab 
TRADING P0300M38 1979 2n4 

PEE300M38 1981 2928 

·8. AMOCO 2SF50 3217 3217 Egypt 

9.' ANDOC . PEE200M38 1979 2901 Tawash 1 
PEE200M38 1979 2902 Tawash 1 
PEE300M3B/C 1991 3066 Tawash 2 

10. ARABIAN OIL CO PEE300M38 1985 3319 Neutral Zone 
PEE300M38 1989 4027 • PEE300M3C 1990 7058-1 
PEE300M3C 1990 7058-2 

11. ARAMCO RABIGH PES15000M38 1982 3389 Saudi, 
(EX-sAMAREC & PETROMIN PES15000M38 1982 3388 Rabigh 
PETRO LA) PES15000M38 1982 3390 Community 

PES15000M38 1982 3387 
PES15000M38 1982 3391 
PES15000M38 1982 3386 
PES15000M38 1982 3215 Saudi 
PES15000M38 1982 3160 Rabigh 
PES15000M3B 1982 3214 Refinery 
PES15000M3B 1982 3383 
PES15000M38 1982 3159 
PES15000M38 1982 3384 
PES15000M38 1982 3385 

12 ARCO PEE200M3C 1993 7303A Offshore, China · 
PEE200M3C 1993 7303 8 
PEE300M3C 1991 7141 Alaska, USA 

'13. ARCTIC ALASKA PES2100M3C 1988 7018A Alaska, USA > PES2100M3C 1988 7018 B 
PES2100M3C 1988 7019A 
PES2100M3C 1988 7019 B 

14. BAHRAIN P0600M38 1981 2825 Hawar Island, 
DEF. FORCE P0600M38 1981 2826 Bahrain 

• 15. BEAN DREDGING snoo 1995 7446 Dredge, USA 

16. BIMINI BLUE WATER RESORT PEE400M3C 1995 7387 Caribbean 

10/11/96 
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17. BUNDUQ OIL CO. PEE600M3~ 3273 U.AE. 

PEE600M3C 1990 7051 • 18, BYRNE DRILLING PEE600M3C 1996 7344 Bahrain 

19. CALPINE MONTEREY ST600 1996 7469 California, USA 

20. CHEVRON ST100 1995 . 7423A Offshore, USA 
ST100 1995 7423 B 
PEE1250M38/C 1984 3338 
PEE1250M38/C 1984 3292 
PEE1250M38/C 1984 3293 
PEE1250M38 1983 3253 caJifomia, USA 
PEE1250M38 1983 3254A 
PEE1250M38 1983 32548 

21. ·CHIYOOA CORP. PES7500M3C 1994 7304 Ras Laffan 
PES15000M3C 1994 7305 Qatar · 
PES7500M3C 1994 7338 

22. CLIFFS DRILLING PEE600M3C 1993 12n Offshore, USA 
ST300 1993 7243 

.23. COASTAL EQUIPMENT ST600 1990 7081 Singapore 
ST300 1985 33n 

.. ST300 1985 3378 

24. CONOCO ST100 1988 4034 Offshore 
ST100 1988 4038 

25.: COZUMEL MSF132-18 1973 2260 Cozumel, Mexico • MSF132-18 1973 2261 

.26. DANA ORIWNG PEE300M3C 1982 3123 Rig2 
PEE300M3C 1983 3208 Rig 1 

27. DELTA MARINE PEE660M 1975 2417 A Barge 318 
SERVICES PEE660M 1975 2417 8 Nigeria 

28. DHABI DRIWNG PEE330M 1972 2279 Rig 37 
P0330M 1972 .2223 Rig 0 .0 .1 
PEE300M38 1980 2892 Rig D.0.2 
PEE300M3B 1980 2893 Rig D.D.2 

29. DHABI ENTERPRISES PEE600M3C 1989 : 3851 Shelealah, UAE 
(Sh. Nahyan bin Mubarak) 

,, 

30. ELF PEE600M3C 1990 7096 Angola 

31. ESSAR PROJECTS PEE600M3A 1973 2449 Barge 207 
(India) . P0600M3C 1984 3239 .. .. 

32. · ESSO THAILAND 12SF6600 1985 ·3349 Thailand 

33. GULF OIL CORP. PEE1250M3B 1981 3053 Cabinda Gulf 
PEE1250M38 1981 3054 Angola 

34. ·GULF MARINE SERVICES PEE300M3B 1982 3131 Barge Naashi 
(GMS) PEE300M3B . 1982 3132 

P0300M38 1982 2913 

• PEE300M38/C 1992 2965 Barge Khawta 

35. IMS BAHRAIN PD300M38 1980 3004 Barge 334 BAH 

10/11/96 . 
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36. JAPAN DRIWNG CO. PEE600M3AMECQ 36-1371A Rig Hakurya VI 

(JDC) PEE600M3A 1979 36-1371B .. 

• 37. KAMINE 2ST600 1994 7393 New York, USA 

38. LATSIS PEE6250M38 1980 3035 Crown Prince Palace 
PEE6250M3B 1980 3036 Saudi Arabia 

39. MANSAL PEE400M3C 1982 3170 Deema 
OFFSHORE PEE400M3C 1982" 3171 Deem a 

PEE400M3C 1982 3172 Murjan 
PEE600M3A 1976 2645 Deema 
PEE600M3C 1987 3337 Murjan 
PEE600M3C 1993 7192 Ahmed· 
PEE600M3C 1993 7151-2 Ahmed 
PEE600M3B 1979 2736 Ahmed 

40. McDERMOTT INT. PD600M38 1983 3212 DB-7 UAE 
PD600M3B 1983 DB-7 
PC660M 19n 2373 DB-8 
PEE660M 1970 '1277 DB-8 
PEE1250M38 1983 3144 DB-27 
PEE1250M3B 1983 3145 DB-27 
PEE1250M3B 1963 3146 DB·27 
PEE600M3B 1982 3088 LB-26 

41. · MlNERA ESCONDIDA PES15000M38 1992 7272 Chile 

42 MINISTRY OF ELECTRICITY PD1250MA 1977 2570 Kumzar, Oman 
& WATER, OMAN PD1250MA 1977 2571 Kumzar 

PD1250MA 1977 2572 Shairsha 
PD1250MA 1977 2574 • P01250MA 1977 2575 . 
P01250MA 1977 2576 

43. MOBIL OIL PEE300M3C 1992 7211 Nigeria 
PEE200M3C 1994 7319-1 
PEE200M3C 1994 7319-2 

44. MOHAMED MOJAL GROUP PEE600M3C 1991 7151-1 Barge, Saudi 

45 . . NATIONAL DRILLING CO. PEE300M3C 1985 3321 Rig ND1 U.AE. 
(NOC - U:AE.) PEE300M3C 1985 3323 Base Camp 

PEE<COOM3B 1995 7434 Rig ND4 
PEE<IOOM3B 1979 2954 Rig NOS 
PEE<t00M3B 1979 2955 Rig ND9 
PE&COOM3B 1979 2956 Rig ND9 
PEE400M3B 1979 2958 Rig ND10 
PEE400M38/C 1979 3033 Rig ND1 1 
PEE400M38/C 1979 3034 Rig ND1 1 
PEE<IOOM3C 1991 7112-1 Rig N02 
PEE'400M3C 1991 7112-2 Rig ND2 
PE£.400M3C 1991 7111-1 Rig ND3 
PEE-400M3C 1991 7111-2 Rig ND4 
PEE400M3C 1982 3185 Rig N0 16 
PEE«XlM3C 1982 3186 Rig ND16 
PEE400M3C 1994 7327 Rig N01 
PEE400M3C 1982 3177 Rig N0 17 
PEE«>OM3C 1982 3178 Rig N0 17 
PEE300M3A 1982 36-2254A OMIV 
PEE300M3A 1982 36-'1254B OMIV 

• PEE'400M3C 1992 7193-1 Rig ND21 
PEE«JOM3C 1992 7193-2 Rig ND21 

10/11/96 
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46. NATIONAL IRANIAN 14SF6600 
MECQ·. 

7164-A Lavan Island, 
OILCO . 14SF6600 1992 7164-8 Iran 

• 47. · NATIONAL PETROLEUM PEE600M3C 1986 3343 Ship HLS2000 
CONSTRUCTION CO. PEE600M3B 1978 2840 .. 
(NPCC) PEE600M3B 1982 3154 Barg& OLB1000 

PEE600M3B 1982 3110 
PEE600M3B/C 1983 3251 C.B.3 
PEE300M3C 1985 3270 SEP 150 

· PEE300M3B 1980 
-

2916 
PEE600M3C 1994 7343 Stock 
PEE600M3C 1994 7365 ·aarge SEP 350 
PEE600M3C 1994 . 7366 Barge SEP 350 
PEE600M3C 1994 7367 Barge PLB 648 
PEE600M3C 1994 . 7368 Barge SEP 250 
PEE600M3C 1994 7369 Barge PLB 648 

48. ~VAGARE INTERNATIONAL PEE300M3C 1992 7207 Mexico 

49. NEWFOUNDLAND PEE1250M3C 1992 7237 Hibernia Platform 
OFFSHORE Canada 

50. NOBLE DRILLING PEE600M3C 1991 7152 Offshore, India 
PEE600M3C 1988 3360 

51 . : OFFSHORE INT. PEE330M 1972 2280 Rig Antares 

52 ONGC PEE300M3C 1992 7121-1 Rig Sagar Gaurav 
PEE300M3C 1992 7121-2 Rig Sagar Shakthi 
PEE600M3C 1990 4014 BLQ-2-0ffshore P/F 
PEE300M3C 1992 7141 Rig Sagar Jyothi ••• PEE100M3B 1984 3248 

53. OPMI PEE600M3C 1983 3237 BargeWB7 
BAHRAIN PEE600M3C 1983 3236 . 

PEE600M3A 1978 2763 Barge Hercules 
PEE660M 1974 2416 KP1 
PEE330M 1973 34-1413A 
PEE330M 1973 34-1413 B 

54. PACIFIC GAS & PES9900M3B 1987 3607 California, USA 
·ELECTRIC (PG&E) PES9900M3B 1987 3608 

55. PACIFIC PEE600M3C 1993 3249 Barge "WB 75" 
TRANSPORT L TO. PEE300M3B/C 1993 3051 Barge"Offshore Baset 

56. PETROLA INT. PES15000M3B 1981 3158 Rabigh 
PES15000M3B 1981 3213 Refinecy, Saudi 
PES15000M3B 1981 3157 Athens, Greece 
P06250M3B 1976 3009 MIT Petrola 34 
PD6250M3B 1976 3010 
P06250M3B 1976 3011 MIT Petrola 33 
PD6250M3B 1976 3012 
P06250M3A 1974 2674 Margarita, Gr&&ee 

57. PHILLIPS PETROLEUM 2SF075 1993 7309A Offshore, China 
2SF075 1993 7309 B 
PEE400M3C 1994 7273 
PEE400M3C 1994 7257 

58. QATARGAS PEE600M3C 1995 7360 Qatar • PEE600M3C 1995 7361 (Offshore) 

59. SANTAFE 2STSOO 1989 4058 Offshore 

10/11/96 
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MICO. 
60. SAUDI NAVY PEE600M3C 1990 7067 Saudi Arabia 

• PEE55M3A 1918 2765 Vessel PGG 511 
PEE55M3A 1978 2766 Vessel PGG 512 

. PEE55M3A 1978 2767 Vessel PGG 513 
PEE55M3A 1978 2768 Vessel PGG 514 
PEE55M3A 1978 2769 Vessel PGG 515 
PEE55M3A 1978 2T./O Vessel PGG 516 
PEE55M3A 1978 2n1 Vessel PGG 517 
PEE55M3A 1978 2n2 Vessel PGG 518 
PEE55M3A 1978 2n3 Vessel PGG 519 

61. SEA & LAND P0300M3C 1982 3047 Rig G04, Oman 
P0300M3C 1.982 3055 . . 

62. . SEOCO FOREX PEE300M3B 1982 3020 Rig20, UAE 
PEE300M3B 1982 3021 
PEE300M3B/C 1982 3018 Saudi 
PEE300M3B/C 1982 3019 
ST800 1982 3195 
ST600 1981 3070 710, Brazil 
ST600 1996 7473 710 
STSOO 1996 7471 Abacan, Nigeria 

63. S.E.R.E.P.T. PEE300M3A 1980 36-1517 Tunisia 
PEE300M3A 1980 36-1518 

64. SHEIKH HAMDAN BIN PEE1250M3C 1991 7153A Ga main 
ZAYED PEE1250M3C 1991 7153 B Island, UAE 

65. SHELL OFFSHORE PEE100M3C 1989 7064 USA 

• 66. SWIRE PACIFIC PEE400M3A 36-1387 ·pacific Constructor" 

67. TEXACO OIL PEE400M3C 1989 7027 Nigeria 

68. TECHNIPETROL 4METC900 1996 7415 Savela Sugar 
4METC900 1996 Refinery, Jeddah 

69. UNITED ARAB PEE400M3C 1986 3708 Qaffay Island 
_EMIRATES, NAVY PEE400M3C 1986 3709 

70. U. S. ARMY CORP. PEE2100M3C 1983 3282-1 Sinop, Turkey 
ENGINEERS PEE2100M3C 1983 3282-2 

· PEE2100M3C 1983 3282-3 

71 . U. S. COAST GUARD 2SF300 1989 3590 
2SF300 1989 3591 
2SF300 1989 3592 
2SF300 1989 3593 

72 U. S. NAVY PEE400M3C 1994 7348 ·Harkness 
PEE400M3C 1994 7379 Chauvenet 
PEE300M3C 1992 71nA 
PEE300M3C 1992 11ne 
PEE300M3C 1992 7210 
PEE400M3C 1989 7085 
PEE400M3N 1992 7249A DOG Class Ships 
PEE«>OM3N 1992 72498 
PEE400M3N 1992 7231 A 

• PEE400M3N 1992 7231 B 
PEE400M3N 1991 7165A 
PEE400M3N 1991 7165 B 
PEE400M3N 1991 7166A 
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(U. S. NAVY Con't) PEE400M3N Mm> 7166 B · 

PEE400M3N 1991 7104A 

• PEE400M3N 1991 7104 B 
PEE400M3N 1991 7104 c 
PEE400M3N 1991 7104 0 
PEE400M3N 1991 7.104 E 
PEE400M3N 1991 7104 F 
PEE400M3N 1991 7105A 
PEE400M3N 1991 ·7105 8 
PEE400M3N 1991 . 7105 c 

. PEE400M3N 1991 7105 0 
PEE400M3N 1989 7033A 
PEE400M3N 1989 7033 B 
PEE400M3N 1987 3868 
PEE400M3N 1987 3869 
PEE400M3N 1987 3870 
PEE400M3N 1987 3871 
PEE400M3N 1987 3872 
PEE400M3N 1987 3873 
PEE400M3N 1987 3874 
PEE400M3N 1987 3875 
PEE400M3N 1987 3876 
PEE400M3N 1987 3877 
PEE400M3N 1987 3878 
PEE400M3N 1987 3879 
PEE400M3N 1987 3880 
PEE400M3N 1987 3881 
PEE400M3N 1987 3597 
PEE400M3N 1987 3598 
PEE400M3N 1982 3189 

. PEE400M3N 1982 3173 

• PEE400M3N 1982 3174 

73 .. UNOCAL PEE300M3C 1991 7146 Alaska, USA 

74. WESTERN EGYPTIAN PEE100M3C 1991 7103 Offshore, Egypt 
.. PETROLEUM CO. (WEPCO) PEE200M3C 1989 7045 

75. WESTERN OCEANIC ST300 1980 2951 Apollo 1 
ST300 1980 2952 Apollo 2 

76 . . ZAKUM DEVELOPMENT PEE200M3C 1986 3344 CPC Platform 
OIL CO. (ZAOCO) PEE300M3C 1990 7059 UAE 

PEE2100M3C 1984 3204 Arzannah 
PEE2100M3C 1985 3373 Island 

77. ZAPATA ST300 1991 7131 Offshore, USA 

78. ZURN/ NEPCO 2METC11358 1995 7444 Hawaii, USA 

• 
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Exhibit 6 Outfall 001 (c) 
Wastewater Treatment Sewa e 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 gallons per day 
(gpd}, with an average flow of 2,800 gpd. The Class I/II injection well is the primary 

. disposal method; however, in the event that the injection well is not available, the 
·wastewater effluent 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 wi!I 
be accomplished 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 
bacterial growth. Sewage enters the media tank; microbes normally 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/II injection well. However, during 
facility construction and periods when the Class I/II injection well is not available, the 
wastewater treatment plan effluent will be commingled with the continuous flush and · 
·potable water (desalination unit) effluent. The resulting commingled stre_am 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. It 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 
sterilized with ultraviolet light, thus, no residual chlorine 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 1 a0 c: 
\lanclldwtdlprojc:cu\wccl!l66061n:ilcp:ipcrmlfom2411c•tlc>hil>-il6.doc 01-0ct-97, Page 22 
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Exhibit 6 Outfall 001 (c) 
Wastewater Treatment Sewa e 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 
~astewater (sewage) system. Biological oxygen demand, 5-day (BODS), 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 001 a)., Fecal coliform 
y~lues 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 . 

01 ·0ct-97, Page 23 
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Potable Water 

(Desalination) Effluent 
18,060 gpcl (max) 
3,528 gpd (min) 

• • 

. 
~ •••• • · • · • • • · Temporary dlsoharge llne • • • • · • • · • • • • • • · · · · • · · · · • ·: 

wASTEWA.tER TREAtMENT Pl.At.tr c1> FA~i" o-s sewage systefos 

Media Tank with Air Scour 
Flow Rates 

Living Quarters ~Maximum 9,360 ODdf--t----.i Fixed Activated Sludge Treatment 
Average 2,800 gpd 

Disinfection System 
using Ultraviolet Light 

Sludge to Disposal (Injection) Well 
or other approved method 

Flow Rates 
Max 9,360 OPd 
Avg 2,800 gpd 

Maximum 
Instantaneous 
Pump Rate 15 

gpm 

Washdown 
Water 

1--------- --- - Miscellaneous Fresh Water up to 5,040 gpd--------------------- ----, 

Notes: 
::u gpd = gallons per day 
~ %o = parts per thousand 

1 ca ., 

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

1 FAST D-8 Units to be Installed in parallel. 

~1..-------------------------------------------------------s:\projects\wcc\966o6i na\epaperm\form2d·r 1 \lb1edla\exhlblt7 .vsd 11126197 

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

Exhibit 7 
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' -~a~~ B: The$~ items ·req~ire 'if'J~ t<>.·r~1f esii.c;pate<l~rf!o~.mtS(both concentration a.rid inaS#J~ ~poUiitaniSto · · 
.be discharged from each ofyour-co~at~ Each_ part of .this item addresses a different set of P<>Utitants=andShould 
.~completed in accordance With ·t~~c-instru<:tions for that part. Oata for each·outfalh•hould1>e.on a 
~rate page. Attach additional $he~ :of paper if necessary. . · · . ··. . · 

"· .. 

General Instructions (See cable 20-2 foO'o./lutants) . 
:· .. Each part of this item requests you to pr.<:>Vide:.ao estimatedaaily maximum and average for cei-t~i~ pollut~nts and 

'. the sour-ee of information .. Oata.fora ll'p0llutants:in Group A. for all out(alls. must be subrfiittedunless.waived by 
~e pe.rmitting authority. For all outfalls; dat~ ·for pollutants in Group 8 sho.uld be rep(>rted:only for pollutants 
~ich yo'! ~li~ve will be p_r.e~ento.r ar:e:-1,i~iteo directly by an effluent l imitations guideline or NSPS or indirectly 
thro·ugh hm1tat1ons on an 1rd1cat0r poll~tant.. ·· 

. . 
Was~water Trea~ent System 

'1. Pollutant 

Bl~;oglcal Oqgen Demand (BOD) <~~J 
. .. . . . . 

Blolo~~ca/ o,cigen Demand (BOD) <~J •r ,, • 

. total $~.,,ended Solids (TSS) <-~J ·· I 
Total Su tided Solids (TSS) <-J 
.. •. 

.Flow (gallons f»' day) 

pH 

2.Maximum 
OaiJv'­
Vatue· · ' 

(inctlide ·un/rsJ 

. 25mgll · 

0.89kg 

34mgll 

1.2 /cg 

9,360gpd 

7.7 

Fecal Col/form <~J 1210 FC No.1100ml 

Temperature (all seasons) 

Salinity (all seasons) 

Total ~Residual Chlorine 

f.:PA Fonn 351~-20 (7-SS) 

s:\pro;ects\wcc\966061 na\epapenn\lonn2d\2d3c.doc 

1s°C 

O (fresh) 

Oppb 

3 . AYet-age 
Daily 
Value 

(include units/ 

15 mg/I 

0.16 kg 

25mgll 

. 0.26 kg 

2,BOOgpd 

7.15 

16 FC No.1100ml 

16°C to 18°C 

O (fresh) 

Oppb 

Page Jof S 

4 . Soi:ree (see instrucrians} 

3 (Endicott BOC Waste~ter Treatment Plant) 

3 (Endicott BOC Waste.wat~ Treatment Plant) 

3 (Endicott BOC Wastewater Treatment Plant) 

3 (Endicott BOC Wastewater Treatmant Plant) 

1 (BPX Northstar Alliance Design) 

3 (Endicott BOC Sanitary and Domestic Wastes) 

3 (Endicott BOC Wastewater Treatment Plant) 

1 (BPX Northstar Alliance Design) 

1 (BPX Northstar Alliance Design) 

1 (8.PX Northstar Alliance Design) 

I• 

CONTINUE ON REVERSE 

·01-0ct-97, Page 25 
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ll."Erig" ·R~onWa~t4WTre.atment : 

~ 11f ~~is aftY.t~Riear'~aruatiOft. eonee<rung·voU.. ,;.,ast~aref.~t~eat~~ iftciucsi;;~-~~ineerii\g ~ o~ pilOt plant studies. checic•tM 

. ;~~~~~-G1t:;: .. A~itable,·:: . · .. · : .. ,.:liJ No:R~ ·. . 
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FAST SEWAGE SYSTEMS 
D-SERIES 
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D-Series 
Brochure 3051 

SEWAGE SYSTEMS 
_· ·_·CQmplete Package Units for 
·New or Existing Vessels . 

..._.. ____ +-+ ___ -+--' _____ ....._.._;..........._~ :~ ~-~-~~ 
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• Fully assembled, factory tested, 
skid-mounted systems. :1 Designed and built per ABS and 

• Available in bolt-together construction 
USCG Engineering Standards. Also 
available per C.S.I., Bureau Veritas, tor ease of installation aboard existing Det Norske Veritas, Germanischer 

vessels. Lloyd, Lloyd's Register, Nippon Kaigi 

• Certified by USCG (Type II}. IMO Kyokai, Polske Rejestr Statkov and 
and Environment Canada. Registry of the USSR Standards. --



• 

• D-Series 
Each D-Series FAS~ System (Fixed Activated 
Sludge· Treatment) is compl~tely assembled, 
wired and tested on its own foundation. The 
unique design provides the greatest possible 
flexibility in locating and installing the system 
aboard ship. 

Where space and access permit, the 0-Series 
System can be installed as a unit. Shipboard 
connections and installation labor are reduced 
to an absolute minium. 

The 0-Series Media Tanks and Machinery 
Module can be furnished on separate 
foundations to use available space to the best 

• 

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

2 

() . 
. 

c) 

Fully certified FAS~ sewage treatment ~ys­
tems are available in capacities up to 175,000 
GPO. They are the best marine treatment 
systems in the world. 

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

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

. ( ~ 
Equipment is manufactured in the U.S., CanL...; 
da, Australia, and the E.E.C. Service is ava,il-. 
able worldwide.- Please call us. 
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FLOW DIAGRAM 
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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 turbulence 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-Simple, low 
cost, effective and reliable. Water flow 
dissolves t~blets: no flow, no chlorine used. 

7. WET WELL-Provides contact time for 
chlorine to disinfect water. Sized for peak 
flow periods. 

8. FLOAT SWITCH-Located on tank 
centerline to prevent spurious tripping due 
to vessel motion. 

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

10. ROOTS BLOWER-Slow speed, reliable, . 
long life. 

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

12. VENT -No foul odors. 

3 



I 0-SERIES UNIT SPECIFICATIONS 

• General. Package unit, assembled and wired 
on steel skid, tested at factory before shipment. 
Includes valves, machinery and controls 
riecessa,.Y for automatic operation. 

Certifications. USCG Type II for Inspected 
Vessels.; IMO, Canadian Great Lakes. 

· ·classification Societies. American Bureau of 
Shipping,, . Canada Steamship Inspection, 

· . Bureau Veritas, Det Norske Veritas, 

• 

• 

· Germanis~her Lloyd, Lloyd's Register, Nippon 
· Kiligi 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. 

Effluent Quality. Equal to or better than any 
known marine standard worldwide. Test 
reports available on request. · 

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

. emp!oys fixed media as site for microbial. 
growth. 

Rated Capacity. 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: 

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

4 

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 population than would otherwise be 
possible, providing consistent treatment 
despite surges and other variations in loading. 
Unit can be bypassed at sea up to 3 weeks, 
then fully treated as the vessel enters 
controlled 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 bf personnel. Units will handle 
any objects which can pass through a toilet. 
No pretreatment, maceration, or screening is 
required. 

Disinfection. USCG and IMO certified units 
employ solid tablet chlorine feeders. Dosage is 
proportional to flow. Canadian Great Lakes 
certified units employ ultraviolet 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 chlorinator, air pressure regulator and 
orifice plate and gravity overboard connection. 

Aeration Blower ~f required). Roots rotary lobe 
blower, belt drive, belt 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 

I 
0 

0 

0 
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• 
contact. tank for automatic operation, motor 
and motor starter. FuUy assembled on system. 

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

Duplex Discharge Pumps Of required). Two 
~dentical pumps per above, isolation and 
discharge check vaJves, standby pump starts 
automatically when high level float switch 
in contact tank energized, each pump sized 
for 1oo··percent·duty, either pump can 

.. be selected as duty pump. Fully assembled 
on~em. 

. ·.Canadian Great Lakes P~ckage (if required). 
: V~. steriUzer and chart recordedor remote 
mounting in lieu of chlorin.ator. Discharge 

. pump(s) required. 

. · Modular Construction (if required). Media tank 
.shall be assembled on its own structural base. 
· The contact tank, chlorinator and machinery 

· shall be assembled as a machinery module 
on a separate structural base for remote 
installation. This will permit installation of the 

A') system in locations where sufficient space 
WJ' is not available for installation as a unit. · 

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

. to the intended machinery space is limited . 
. The.media tank shall be furnished in bolt­

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

Remote Alarm Panel (if required). Visible and 
audible alarms for high level and blower 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. 

• ·: Corrosion Protection. Interior and exterior 
9-1 surfaces grit blasted to white metal (S.S.P.C. 5). 

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

Bectrical Equipment 

\O/tages. 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. 

Controls. Across the line starting, overload 
.protection all ~ phases, marine duty, 

. NEMA 4/ IP65 enclosure, tetmirial boarcffor 
external connections, manucil overrides. 

Bectric Service Required. Refer to Table. 

Explosion Proof Equipment. Per USCG 
8ectrical Engineering Regulations 46 CFR. 
Part 111.80-S(C) for Class I, Division 2, 
Group 0 hazardous locations. 

Piping. Schedule 40 steel, schedule 80 PVC 
or CPVC as applicable. AJI water piping 
external. Valve types and materials suitable 
for intended purpose. 

Consumables. Chlorine consumption for 
continuous operation estimated at: 

Waste Water Chlorine Tablets (Lb/Man/Year) 

Black water, vacuum toilets ..... .. .... . 0.4 

Black water, conventional toilets . . . . : . . . 2. 7 

Gray water .............. · ..... ..... 3.5 

Ultraviolet lamps to be replaced at 8,000 hour· 
intervals, yearly for continuous operation. 

Options Available. Non standard voltages, 
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. 

5 
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The crew sizes shown on Data Table are for 
. treatment of black water only from persons 

working and living aboard. If other types _of 
sewage are to be treated, 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 table. · 

Type of Sewage 
· Service 

Factor 

Toilets and urinals (black water) .. ... . . 1.00 

Showers and lavatories ............. 0.42 

Laundry ............ ... .......... 0.31 

GaJley sink and dishwasher . ....... . . 0.33 

Galley garbage sewage ............. 1.21 

TotaJ all domestic sewage .. .... . .. . . .. 3.27 

For persons working but not living aboard, 
or living but not working aboard, count each 
of these as one-half person to obtain 
equivalent crew size. 

0 

SIDE 

0 



FAST® D-SERIES ENGINEERING DATA 

OOEL 01 02¥~ 03 D4 .. !lQ 05 06 .• 07 D8 ··09 
.c.-.. ~'~ · t',od , .~ 

RATED CAPAcmES - PERSONS ·.~~~ 
~- -~ ··:~ 

USCG/IMO EFFLUENT 44 67 ;-w 96 · 1~4183 a 386 606 ~ 874 
30/30 EFFLUENT 24 37 ~ 54 80 ::$· 105 . 212 342::~ .... 493 

OVERALL'DIMENSIONS (FT) ;.~~ :.;i.~"4 -~ ·.~:1 

COMPLETE UNIT 

'~~~ 
,,:, :~ 

1 1 s.1 '~ 21 .s LENGTH 8.0 !f· 9.3 
·~:-· - ·:u 

15.0 6.9 10.8 .: ..• l .12.1 13.9,·; 
·r> 

WIDTH 3.9 
. ... ~ 

6.5 >- ·:: 7 .3 
.~-, 

8.5 4.6 . ~::. 5.5 
~:~ :;. 10.5 .,, 12.5 

HEIGHT 6.8 7.0 "'f' 7.2 7.3 - ·,, 7.5 9.7 10.3 ·:. 10.3 
CLEAR HEGHT REQO ABOVE DECK FOR FULL ACCESS (FT) ,~ .J . ·.~ -:i ~ 

. UNIT ON SKID 8.5 8.6 .:~~~ ~.8 8.8 ~ · 19.0 9.0 '~ 11.1 11.3 .. :1 ~~:: ~,,. 

.TANKS WITHOUT SKID 8.2 8.3 ;: , 8.3 8.3 . 8.5 8.5 ... 10.6 10.7 
MODULAR CONSTRUCTION - ACCESS OPENING REQD !E!l ·, ;_j .t • .; :.J :;1 

MEDIA TANK SECTIONS .;~i~ . ·~ .4 ·-~; -; 
~~ 10.5 :~: 12.5 . LENGTH =WIDTH 3.9 46 .r.I 55 6.5 · .. : 7.3 8.6 ~;~i 8.5 . ~~ . 

2.4 -1.;j 2.5 HEIGHT 2.3 

~ ~r· 
2.5 3.2 3.4 . 3.4 

MACHINERY MODULE - COMPLETE :·.?· 
. ~ 

6.5 :;:~ 7.3 
.: ,:., 

· LENGTH 3.9 4.s·· J:: 5.5 8.5 10.5 J; 12.5 .. 
2.8 ~~ 3.2 

.~:~; 
WIDTH 2.5 3.7.;.~13.9 5.3 6.3 ,~ 7.5 

' HEIGHT 5.1 ·~~~~ 5.4 5.6 ~· ... 5 .6 5.1.~( 5.3 . 5.3 .. :.~~i 5.4 .., .. ,.. 
WETWEUONLY .~~~, 

·:.-:-~::-~ .... ·;:'~ 

!~~i 5.8 .. ~t-LENGTH 1.9 2.3~~~· 2.6 3.(:;i;;i 3.3 4.7 7.0 
WIDTH 1.9 2.a·:g 2.6 --~: 

4.7 58 A': 6.8 3.1 .:~13.3 • • ; .!• -- HEIGHT 4.8 -~j ·.,. ....... 
4.8 4.8 '-~~.~ - 4.8 4.8 ;.;· 4.8 4.8 .,.,,, 4.8 

.... ~~~ '• :': ~ 1 >'i! 
2,700 3.~1 4,200 5,300,~ii 6,200 9,400 14,000118,000 
5,900 a,1'00 ·:. 11,000 16,000 . 20,000 36,000 55,oorr.. 1a.ooo 

PIPE$1ZES (IN) .. .,; ·.~:.• ..... -.~1 " ~ · '.~ 

GRAVITY SEWAGE INLET 4 
4 .. ,,~ 6 6 .~,~ 6 6 :::~ 6 8 ·:.:a 8 

PUMP. DISCHARGE ~.~:: 

1-1 ~'Y:'.; 1-1 /2 

,~:. 

2 ,:;~ 2-1 /2 1 -1~.:-: 1-1/2 
-. 

SIMPLEX 1-1/2 1-1f.? .. :· 1·1 /2 
DUPLEX 2 2 .·.:~~ .... 2 2 .... ::612 2 , .. ~~ 2 2-112 :.~ 3 -'·'-'" .. · .. 

MEDIA TANK VENT 3 4 •.-; . .;s;, 4 6 .. ::: .. " 6 8 ' .:.~ 6 8 .· :' 10 
-~-~ VACUUM SYSTEM MAKEUP WATER 1/4 1/4 ~: . .... 1/4 318 · •. 11/2 1/2 : '' ·. 314 ~~ ... 1-1/2 

STANDARD DISCHARGE PUMP 
. '"' 1 

·. ; J -7' 
MAX STATIC LIFT 45 45 :&-. ~ 45 45 ".'.-145 40 -!::~ 35 35 :.:;'~ 70 

MOTOR HORSEPOWERS ...... ~ . =-• .. ,, •'.) 

BLOWER 1 1 1/2 ~~1 2 3 ... ~ 5 5 .:"1 5 7112 :110 
1 112 (;.11 1/2 

.. ·.·· 
DISCHARGE PUMP 1 112 1 112 " I 1 1/2 1 112 . 'l 1 1/2 --~ 2 . ·.· . , 5 

EXTERNAL AIR SUPPLY : : .. i " i H 
PIPE SIZE (IN) 1/2 314 .. ; 314 1 i 1 1-1/2 1-112 .:.11-112 ".;j :i 
SCFM REQUIRED 21 32 47 70 

0

i 88 124 ... ! 115 181 .. 261 

NOTES: 

1. Units are rated for use with any combination of conventional and vacuum toilets. 

2. Units are rated in persons using seMc:e faclors. Do not use GPO to select units. 

3. Units are available with separate black and gray water inlet connections. 

7 
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Exclusive Benefits of FAST® 
··FAST-' (Fixed Activated Sludge Treatment) is a unique 
.and patented wastewater treatment process. It is the 
result of many years of university .and industrial 
research. and continuous marine service aboard 
vessels of all types. 

Microorganisms normally found in sewage grow on 
fixed Media in an oxygen-rich environment and use 
incoming sewage as food. The process produces a 
clear, odorless effluent in one step. 

The water in the Media Tank is clear.because the 
· microbial culture 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 settling tank, thereby eliminating the serious 
operating problems associated with clarifiers, such as 
variable effluent quality, periodic foul odors and the 
need for frequent adjustments. 

FAS~ is inherently self-regulating. There are no 
adjustments. The ratio of microorganisms to sewage is 
much higher than in extended aeration systems. This 
"fly-wheel effect" permits FAS~ to handle the wide 
variations in loading typical of marine service. Surge 
loads at change of watch and temporary changes in 
Cff!!N size do not adversely affect effluent quality. The 
Performance of FAS"l" is not dependent on the skill of 
the operator . 

FAS"l" will accept and treat any combination of 
sewage delivered by .the ship's piping system including 
conventional and vacuum toilets, laundry, garbage 
diSposals and showers. Unlike other systems, no 
sci'eening, pretreatment or maceration is required. 

0 Clogging is practically impossible. 

0.The Media never requires maintenance or 
replacement 

O The only maintenance required is replenishment of the 
chlorine supply and routine lubrication. 

0 FAS~ effluent exceeds all known standards. local 
regulations can change, you can change trade route or 
area of operations, but your FASP system will keep 
you in compliance worldwide. 

bS 
® 

Systems 

A note on periodic pumpout: All secondary 
treatment processes produce a residual sludge. In 
FAS?, this nonbiodegradable fraction is reduced to the 
absolute minimum by the process and stored in the 
Media Tank. Although periodic pumpout is necessary to 
consistently obtain the very best effluent quality (and we 
recommend it), periodic pumpout is not required to meet 
USCG Type II requirements. Each FAST' system 
incorporates built-in pumpout capability to avoid 
possible future obsolescence. 

FAST' works equally well in fresh, salt or brackish 
water, and accommodates rapid changes in salinity 
associated with coastal sailing . 

FAST" systems are built to last,. Steel tanks are . 
externally reinfor~ to provide a rigid backing for our 
epoxy 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 ftfe. All internal components are stainless steel, 
PVC or polyethylene. 

Each item of machinery is selected for reliability, and 
extensively tested in service before being specified for 
general use. 

Chlorine disinfection is normally used, providing the 
simplest and most economical method available. 
Ultraviolet disinfection is available to meet the rigorous 
performance and monitoring tequirements of Canada's 
Great Lakes Regulations. Existing FASP systems can 
be retrofitted with the ultraviolet disinfection and 
monitoring kit. 

A wide variety of FAS~ treatment systems and 
accessories is available to meet your particular 
requirements. Our MiniJd, a patented and superior 
pneumatic ejector, provides reliable transfer of raw 
sewage in cases where gravity flow is not possible. 

Our experienced engineering staff will be pleased to 
assist you in selecting the best treatment and transfer 
system for your vessel. Let us help you bring your 
instaDation into compliance and keep there at the lowest 
total cost 

~ 
Smith & Loveless, Inc. 

Commercial and Industrial Divisions 
3240 North Broadway 

St Louis, MO 63147-3515 
Phone: (314) 621-2536 Fax: (314) 621-1952 
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FIRE TEST WATER DISCHARGE (OUTFALL 002) 
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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 gallons 

··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 
Wpter) will be supplied to maintain water pressure in the header and distribution . 
lines. · 

This discharge is expected to be an intermittent minor waste stream, and not a 
continuous or regular discharge. Weekly tests of the fire control pumps will circulate 
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 
chlorine 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 surfac~ 
waters of the Beaufort Sea. It is anticipated that 88,200 gallons will be discharged 
fora _30 minute test period, with a maximum flow rate of 3,000 gpm. 
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Seawater 
Intake Sump 

Notes: 

Typically 
No Flow 

• 
Fresh Water Source Is the 

Potable Water System 

Supply to Maintain 
Pressure In Headers 

I 
~ 
j 

Typically 
No Flow , 

FIRE WATER I 
DISTRIBUTION SYSTl::M I 

3,00Cfgpm 
Weekly.Pump Test Line 

Fire Control Header and 
Distribution System 

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 or monitors for 
approximately 30 minutes, with the maximum discharge of 66,200 gallons. 

Pack water (chlorinated potable water) will be flushed and disposed into the 
injection well prior to fire water tests. 

into the Beaufort Sea. 

s:\projects\wcc\966061 na\epaperm\form2cNlnedla\exhlblt9.vsd 

Living Quarters 
(Sprlnklers) 

Process Unit 
(Sprinklers & Hydrants) 

Faclllty Monitors and 
Deluge Valves 

Facility 
Sprinklers & Hydrants 

Flush Pack Water 
prior to Tests 

(chlorinated water) 

• 

Estimated annual surface 
water discharge to ocean 

88,200 gallons. 

Northstar Development NPDES Permit Application 
Seal Island Fire Test Water Line Diagram 

Exhibit 9 
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EPA-io ~~mbet (copy lrom Item -·(';,i.F~m 1 J 
. . . ... -._ ~:~::~,: -

·. _.- . 
C\)Nl IN.UtU' l<.HOM~tf11'; :t-tUJN I 

·' • r ... -·. -.,,... ·-.:~. : . _' :..·= ... ~-----..,.....-=--..,,;,;....,..,~-
~- Effluiftt ~eri&cic:s . 

A. and B:~ese ite~s require you to r~c:t ~ir:nated.amouJtts (IJ<iili:c:Q,rjcentratjon and mas:S_Jot.the pollutants to 
be discharg!!(flf:om each of yourouttall¥-Eacll part of this item ~esses a <ftfferent set o.f P<>!~utantsand should ~ 
be comp~~ted~jn_acoorda~ With_ tfle ~fae~i~ructions f~:th~_tpart. Oata·.for each outfatl :shoul~ be-on a 
~rate,pag~~ ~chadd1tJO~ISh·~;o~.papedfnecessa~ :. ~ ... , · '.··-- "· · .. • 
. . . .. · .. :·· . ·. . . 
General l~~ons-(See table 2D'-~ .<forJ'ollur.ants) • ~ · ·• · :··. ·· · · · · · . . . 
6iCh parf:9.f~hii.fie?n requests you:tdpttfyi~e··~~ ~imateddaily~a~~nu~m:and a'~erage.·fo~c~~aj~:p~llutants and 
~~e·sql{~~~'.~fi~f?:frilat!on;· Da'tii-for-au PO.ll_~niS:in Group A. fc;)r affoutfalls,.niust be ·s.ub·mitte<lu~less ~ivecf°by .... 
me perm1ttmg·authonty. For all outfalls~ :dat~- f~r pollutants in G(oup 8 should be reported only for pollutants 
whicnyou•betieve.will be.presento.r areH~it.ed directly by an ef:fluent limitations guideline or NSPS or indireCtly 
thro·ugh limitations on an indicator polluta'ni. . 

Fire watsr Distrlbution System 

·1. Pollutant 

2. Maximum 
Daily 
Value · 

(include U'!its} 

3. Average 
Daily 
Value 4 . So';'rce (see instructions/ 

(include units/ 

.Row (gallons-·per minute) 3,000gpm · 0 1 (SPX Northstar Alliance .Design) 

Temperature (~ummer) 

pH 

.... 

ambient 

I ambient 

··:. -... 

. ~· 

EPA Fonn 3510.·20 (7-89) 
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ambient 1 (SPX Northstar Alliance Design} 

ambient j -1 (SPX Northstar Alliance Design) 
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Outfa{/ 002 fire t.st water 
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· ~ · · ;·~ us"~ttJj~:~.~ .~Jow toii#,:~n.Y. °'( #1.~r)Olfut~.l'l~::ii~e.d !!1 T~b.l_if¥D·z3 ~f the i~tru~ions Whi~·v?u:~liow or: h~v~, '.~. . 

•
.. r. :e~~!':~e:~li~v~ .wm·~ ·~~$Charged·frorn ~ny <lut1al.t .For ev~ry-_palh.rtant you"l~/~nefly descr1be·~e·reasons y9~: , ... · 
. ~h.e.ye .. tt:wtll be present:. · _ · -· · -~:-·--· · .·.· . . .. , ~ . 

• ' i~- • • • 

. PoUutant '· · 2-~for·Oischarge 

.. ._ ~ 

Not AppliCSble 
·.: __ • J 

-, . 
..... 

---.·- . 

• ~. 
..,.·.: .. . •.t 

II. aigineeriug R8'>0ft on Wanriwat-Treetment 
~ 1f ~"4! iS any technical evaluauon conc:e<ning Your .;.;..si~ter treacmen~'iftdUdi~ englneeri"9 .report$°' pilot plant·stud.ies. che<::k 1~ 
~te boa below • 

..... ,_. ·--:-0 ReQOn Available . . ·lil No Repon . . 

3. Pr:ovide the. name and location 9f any existing .plant(s) which. to tt)e best of your knowledge. resembles th~s 
. 'prOductiooJacilitywith re$pecuo production processes. wastewater·eonstituents. or wastewater treatments. 

Name Locauoo 

Endicott Development 
(Fire Test Water Distribution 
SystemJ 

• 
:PA Fonn 3~10..20 (9-861 

s:~\wcc'B66061na~\fonn2d\2d4e.doc 

Duck Island Unit 
' Beaufort Sea, Stefansson Sound, Alaska 
(offshore of the Sagavanicktok River delta) 
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DEC" DRAINAGE (OUTFALLS 003 & 004) 
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• 

Deck Drainage 

Exhibit 10 Outfalls 003 and 004 
Deck Drainage Sump Outfalls 

The Northstar Development will be a petroleum production 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 
pollutants. 

Since Seal Island is in the arctic marine environment, deck drainage sources include 
precipitation (e.g., snow, 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 
Island (MPI), the most likely fluid releases at the Northstar facility include: 

• Equipment malfunctions (leaking valves and gaskets, ruptured hoses) 
typically caused by cold weather problems 

• Fluid transfers (overfilling) typically caused by operator inattention 
• 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 melt into the Beaufort Sea during the spring breakup. 
Uncontaminated snow is defined as having no discoloration or petroleum/chemical 
odor. Certain locations such as wellheads and parking areas are particularly 
susceptible to minor spills and leaks, thus the snow from these areas will always be 
placed in the melt tank and thawed for proper disposal. Additionally, contaminated 
snow or snow mixed with gravel will not be deposited onto the adjacent sea ice. 
Snow that is collected 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 ~re 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 Xl-2). The north sump will drain an area of 
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Exhibit 10 Outfalls 003 and 004 
Deck Drainage Sump Outfalls 

approximately 157 ,000 square feet (ft2), which is about 69 percent (%) of the island 
working surface. The south sump will drain about 72,000 ft2, or 31 % of the island 
surface. 

The drainage sumps (Outfall~ 003 _and 004) will be buried steel . boxes. Sump 
dimensions are provided in Form 1, Exh.ibit Xl-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 Yz 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 us~ of pre-installed 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. · 1n the event 
an oil sheen is observed, the contaminated water will be pumped from the sump and 
disposed of through the onsite i_njeCtion 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.the Northstar Development, all fluids 
collected 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) 

• There is no observable sheen on the surface water in the sumps 
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Exhibit 10 Outfalls 003 and 004 
Deck Drainage Sump Outfalls 

• 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 criteria, they will be discharged through the marine outfall. 

The onsite injection well will be permitted as a UIC Class I industrial disposal weil for 
non-hazardous and RCRA-exempt fluids. If sump flu ids 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 ~he island during 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 1 O 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 Xl-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 I 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 Developm~nt 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") . 

I 
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DECK DRAINAGE SOURCES 

Precipitation 
(rain, snow, etc.) 
Maximum Annual 
Rate = 6.2 inches 
Max Rate is 0.5 

inches/hour or 983 
gallons/minute 

Storm Waves 
Sea Spray 

Max 100year 
Wave= 2,930 
gallons/minute 

• 

. 
Island Surface 
Grade Drains 

Water into Deck 
Drainage Sump 

, ,_; 
Collection system .:. 

empties into 
Deck Drainage 

Sump 

. · ~ORTHSI~R FACILJl)'~SU~FA~~-DR~ltlAbE 
. --- j.,~1 • ~· -- - ~ ~ 

Notes: 
Summer Conditions --
Ciean sump water will be discharged to marine outfalls 003 
and 004. 
Oily and spill contaminated stormwater will be discharged to 
the injection well. 

Winter Conditions --
Uncontaminated snow will be moved onto Beaufort Sea ice. 
Contaminated snow and snow from drilling areas will be 
collected , melted. and disposed in an approved manner. 

s \projects\wcc\966061 na\epaperm\form 2d·r2\exhibit11 .vsd Rev 2.0 03/13198 

North Deck Drainage Sump 
17 x·sox 8 ft 

lmPe':"i9us-Sas{n 
... _-; 

Oily sheen and Splll 
Event Discharges to 

Injection Well 

Oily sheen and Spill 
Event Discharges to 

Injection Well 

Valve Typically 
Closed 

,. -
Clean Water to Marine ~ '"· 

Outfall 003 

i 
Valve Typically 

Closed 

• 

Discharge 
25 gpd avg. estimated 

amount 

Discharge 
25 gpd avg. estimated 

amount 

r----·· -- ~ = • • • . • . 

I' ' 'I 
j' sp '! 

Northstar Development NPDES Permit Application 
Seal Island Deck Drainage Lime Diagram 
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~"41!NUtU t,HUM i ttt: t-HUNI . EPA ID Nurn~1 {copy Jroin_ Item 1'41 Form 1 J OudallN!J.m~ ··· • 
. u03. and 004 deck dramage 

.. ~-EfftUiirt '~eriacics 
iA. a~d B: ~ese itemsreq~ire·y_o~!_~.r'epe?g:~~!P3:ted a~o~ts(fJoch cofi~~tion a~ may}~;the polluta.ntsto· 
-be discharged from each of yo~r:'~lls.-~cb part of -this 1te.m ~resses a aifferent set olPQll.titantsand should' 
be_ completesf in ~ccon:fa~ .Witft the:~if~ _i~ruCtions for that part. Data for each outfall. should be ·on a 
separate page. Attach ~·t~ S!'eets·'9f~peF if necessary. · ·· .. . - · . . -

General Instructions (See table 2D.,.2 .foi:Pollutants) 
Each part of this item reQuests you topi:~de an· estimated daily maximum and average fpr certain pollutants and. 
the source of information. Oata-f<X-all po1{~~ntsin Group A. for all outfalls. must be submitted unless waived by 
the permitting authority. For all -outfallS. data for pollutants in Group B should be reported only for pollutants 
which you believe will be present or are limiteq directly by an effluent limitations guideline or NSPS or indirectly 
thro·ugn limitations on an indicator pollutant. 

Deck Draina~ Sump Outfall 

·1. ~llutant 

2.Maximum 
O_aily 
Value · . 

(includ,e uiuisJ 

3.Average 
Daily 
Value . 

(include units} 
4. S<J'fce (see instru<cionsJ 

FloW. igallons per day) 3000 gpdloutfall 25 gpdloutfall 1 (BPX Northstar Alliance t;>esign) 
. ~ ' .. . . 

· .• T.emperatu'ie '(winter) 

Temperature (summer) 

.;,ii 

. ::! 

· ambient sea & air 

ambient 

j ambient seawater 

.... 

·~ : . 

EPA Fomt 3510,.20 (7-8S) 

1\anc1\Shated\projedslwte\966061na\epapenn\fonn2d-1'1\2d3f.doc 

ambient ground 1 (BPX Northstar Al/iance.oesfgn) 

ambient 1 (SPX Northstar Alliance Design) 

ambient 1 (BPX Northstar Alliance Design) 
reci ltation 
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:OHTINUS> FROM THE FRONT . .. :·::_.: . -~ EPAU>ll(uri>er1~r~romkem 1 o!For_m 11~· .. · '·Oiltfails oi:J3 and 004 deck drainage 
- - : · .. ·~- .. . ... 

~ .· Use the ~~-k1oy.r·to list any of th~ ;x,r1Jti~is listed in Table 20-3.~t~e-,i~u~ions whi~ yo~·~o~ or have 

•

, re3:S0n ~o ~lieve:~Hl'.be discharged from aqy outfall~ For every poll~tlt you hst.:bnefly c:fescr•~e·reasons you 
: beheve ct well .bapresent:. · . . · . · · - · · .. · ~ - . . ... 
... ·. .. . ..•. . ' .; . 

··) ·,i ~ .• 

Not Applicable · ···• ,.: · 
,·r· . ~·. · . .. • :\ ."..::·,: i: •. · 

:::·· .... 

. .. . · 

• 
.... ... . , .. · .· •.: · 

11. Eitgioeet ic1g·Repott on Wast8wai.r Treatment 

~ tf lhefe is any"tectinidat evaluatiOn conCe<r\ino'YOur waSteW3'rer treatment. indUdi~ erlgineeritlg re0ons Or c»i1ot plant studies. ched: the 
apptOC>na te box tielow. 

0 RePoc:tA~ liJ No R~ . 

l. Pt:ovide the name and location of any existing plant(s) which. to t~ best of your knowledge. resembles this 
production·facilitywith respect to production processes. wastewater c0nstituents. or wastewater treatments. 

No arctic analog facilit}' was 
identified. · 

• 
:PA Focm 3510~20 (9-861 

s:°'4ll0jects\wcc\966061na\epapenn\lorm:!<t.2d41.doc 
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Exhibit 12 Outfall 005 
Construction Dewaterin 

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 gravel fill will be required to expand and shape Seal Island into the proposed 
. prod~ction 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 rnstalled below water in the dockface on the southern end 
of. the island, adjacent to the helipad; Outfalls 001 and 006 will be located on the south 
sid~ 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 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 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 during 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 period 
during early spring (April - May). A Best Management Practice Plan and Pollution 
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 island both during 
and after construction. Pumps rated at no greater than 650 gallons per minute will be 
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Exhibit 12 Outfall 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 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. 

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 (GPO) (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 GPO, an additional pump will be required. No more than ~o 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 
Outfall 005. In summary, the approximate maximum daily discharge from Outfall 005 is 
2,000,000 GPO with an approximate average of 1,000,000 GPO. 
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Sheet Piling 
(Dock face) 

• 
. . 

Precipitation 
April monthly average = 0.14 Inches 

(average volume= 400 gallons per month) 

-oi.itfaii 005 (hoses) 
(Average flow.;. 1,000,000 gpd) .' 

BEAUFORT 
SEA 

SEAWATER INTAKE, FEED LINE, SUMP~ -& OUTFALL 
EXCAVATIONS· 

-:(~p_proxim t~lf4~ ,~~'.'1 .00 foot dewatering -_~ite) 
1--~~~~--"-~~~~~~~---' 

S.• w•t•r leaking through sheet plllng 
(Average flow= 885,000 gpd) 

• 

I Notes: 
gpm= gallons per minute Northstar Development NPDES Permit Application 

Seal Island Construction Dewatering Line Diagram 

Exhibit 13 
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•. 

~:,.~;-:"'·x:·.:r: , ... , • .. · ··.······ .. 

• ~anef~;:ihese,ite~~r~uire.V9.~:fo r~rt.eStim:~te<f~mol4\t;S1(4~Y.tco~~~iion an~mass).bfthe:P.:<>"fluf .. . . "t . ,'}.• 

,~!~~.!t~~-~~I;!;~n~~~~~~~~~~· . 
Gehe.raURstruetions (See table W i.?2:foi:"PiillurantS). .. < =- ::. :- · · . · ~ . · ··- . · . · · ·• · . . · · 
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~ ~ .. ·. : ~Ef~~µ(S,e.'?F"f,~>j7~a~~~;c:i~.f).aia;f~f:a11 ric:m~~o~in'.Group·~;f.?5 ~•to·utta·ns~· mu~t.oe· ~:~.i'~fil'inectunresS:-Naiv.e<f°bv 7 ~ 

· · tf)'e .perm!tt•ng;aµtpo.r~r,{:; for ~fl ·c;>utfal.ls~:.d.9ta- for pollutants •t:i Group B .should·be 'f.¢p~rted only for poHutai'\ts- . 
' Wfiich·yeu be'lieve:will;·be ptesentor.:areliqij~~direcilyby an~efflue:nt limitatio~s guiaeline or NSPS·or ·indirealy 
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· Construction Dewatering Outfall 

·1. Pollutant 

:FloW,(galloiJs per day) 
. •. . ... 

iemperatu;.e (winte'r} 
" 

Tem~rature(summer) 

pH . -~ 

..... 

.. . : .:~· ... ··.. . ... .. -.-~( .: 

2. MaxirriJ m­
Oaily . 
Value · 

(include unii.SJ · 

2,000,000 gpd 

ambient 

not applicable 

ambient 

EPA Fonn 3510·20 (7-89) 
\lanc1\sharedlprojeds\wt:c\966061na\epapermVomi2d-rl\2d39.doc 

3 . A:ll'1frage · · 
Oaiiy 
Value · 4. Sovrce (see insuuco"'onsJ 

(include u'nitsJ . 

1,000,000 gpd 1 (SPX Northstar Alliance Design) 

ambient 1 (SPX Northstar Alliance Design) 

not applicable No discharge, winter construction only 

ambient 1 (SPX Northstar Alliance Design) 

: ,: .· 
,:_+ ... : ,. ,,_ •. 

i 

., - ! . : .· 

·.· .. 

.·,<:.1· :.,.· 
. . ·:.:· 

·.··,. 

. .. ... ~ .. ..,.. .. -·~· 
. • :: •• ; :.. J~·. :--;}.=f. . 

) ·.-~ : 
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11. 
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MANAGMENT APPROVAL 

. This combined Best Management Practices Plan and Pollution Prevention Plan is approved 
for dewatering activities during construction of the Seawater Intake System and Outfalls 001 
and 006 at Seal Island, Northstar Unit. The discharge has been designated as Outfall· 005 in 
the NPDES permit application submitted for the facility on May 7, 1997. As required by the 

. . 
.Permit, the plan has been reviewed and endorsed by the Best Management Practices 
·Committee indicated below. 

BPXA Northstar Project Manager Date 

BPXA Alaska Exploration and Development (AED) HSE Assurance Manager Date 

<QJIL 
Alaska Interstate Construction (AIC) Project Manager Date 

°l/_s/97 
Date 
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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 Outfall 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 delta. The unit extends seaward 
through the 3-mile territorial waters of Alaska and into the U.S. Federal outer continen~ 
sh~lf (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 permit 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 
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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 sid~ 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 (MLL W) 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; 
Outfalls 001 and 006 will be located on the south side of the island through the dockface at 
an elevation of about -16 ft MLL W. 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 w:ill 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 ft: 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 
manner. 

Discharges lines for Outfalls 00 I 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 discontinuously over a two to four week p_eriod during 
early spring (April - May). Water ~ischarged during construction dewatering will consist of 
Beaufort Sea water that has leaked through the sheetpiles or dock.face 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. Pwnps 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 placeinent will . be occ~g 
concurrently or into other waters adjacent to the island. The disturbanc!! 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 ga1/min x 60 min/hr x 
24 hrs/day= 936,000 gal ]. A single pwnp 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 pwnp will be required. No more than two pwnps 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 Outfall 005. In summary, the 
approximate maximwn 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 pollutants 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: 

• Managing any influent wastes in the most appropriate manner, and 

• Minimizing the nwnber and quantity of pollutants and the toxicity of effluent discharged 
or potentially discharged. 

6 
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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: 

--• 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 docwnents. 

• Alaska Interstate Construction (AIC) Project Manager - Advises contractor supervision 
and employees of their responsibilities under the BMP program. 

• BPXA Health, Safety, & Environmental (HSE) Business Manager - Advise the 
engineering and construction staffs on permitting require~ents and regulatory issues. 
Assists in preparation and review of the BMP. 

2.2 Risk Identification and Assessment 

Water accwnulated 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 
dis.charge. 

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 clean 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 pwnp 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 
risk of these pollutants entering the discharge . 

7 
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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. 

-·GeneraI procedures for BMP incident reporting are: 

INCIDENT 
COMMAND 
SYSTEM 

BMP 
INCIDENT 

ON-SITE 
ENVIRONMENTAL 

COMPLIANCE 

HEALTH. SAFETY 
ANO ENVIRONMENT 

ANCHORAGE 
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2.4 Recordkeeping 

BMP-related records will be maintained as follows: 

TYPE OF RECORD LOCATION/RESPONSIBLE PARTY 

BMPPlan • BPXA Northstar Project Manager 

• BPXA AED HSE Assurance Manager 

• AIC Project Manager 

• BPXA Health, Safety, & Environment 

NPDES Permit • BPXA AED HSE Assurance Manager 

• AIC Project Manager -

• BPXA Health, Safety, & Environment 

NPDES Discharge Monitoring • AIC Project Manager 
Reports • BPXA Health, Safety, & Environment 

BMP Incident Reports • On-site Environmental Compliance 

• BPXA Health, Safety, & Environment 
_Daily Job Reports • Site Foreman/AIC Project Manager 

Routine Environmental • On-site Environmental Compliance 
Inspection Reports 

POLLUTION PREVENTION 

3.0 MEASURES AND CONTROLS 

3.1 Practices to Reduce Discharge Volume 

The use of ditch plugs during excavation and installation of the SWIS and feedlines for 
Outfalls 00 I and 006 will significantly reduce seawater seepage and the subsequent need for 
trench dewatering. The ditch plugs can be used to isolate a wetter area, possibly located 
closer to the dockface, from drier areas located towards the middle of the island. 

The introduction of storm water or sea spray runoff (expected to be nil during the expected 
time of construction) into either excavation can be minimized by the use of a small berm or 
dike around the perimeter of the open excavation. The dike can be periodically inspected to 
ensure integrity . 

9 
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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 iocation). 
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 pµmps 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 punip 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/ARCO 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 
• Surface liners under parked vehicles and other engines, punips etc. that potentially 

drip engine oil, antifreeze, or hydraulic fluid . 
• Liners or secondary containment under fuel tanks 
• Accurate labeling of all drums and containers 
• . Inventory control to avoid accumulating surplus materials 

10 
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• 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 contracto~ 
. equipment is subject to inspection before it will be allowed to ~e used for the construction 
. ?perations. 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/ ARCO 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: 

• Receiving waters - daily inspections for visible pollutants and oily sheen 

• Excavation water - daily inspections for visible pollutants and oily sheen 

• 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 
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•· Berms or dikes - check for integrity if placed around the excavation to prevent 
infiltration of water. 

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 lo~ated 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 . 
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Exhibit 14 Outfall 006 
Seawater Treatment Plant Backwash 

The preferred alternative for enhanced oil recovery (EOR) at the Northstar 
Development is natural gas injection. However, waterflood EOR is an alternative 
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 c0arse 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 I/II 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 flow. These additives will 
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 (Outfall 006) will use seawater 
supplied from the seawater intake. Engineering 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 reflecting 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_ ~ackwash events, each lasting 6 minutes. The Outfall 
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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 
eomposed 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/I) 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 
·(lb/day) [Attachment 8]. Eight backwash cycles per day imply that one-eighth of this 
· 1~ad will be discharged with each backwash, such that . the average TSS 
concentration during the backwash will be 406 mg/I . 
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Coarse Strainers Media Filters Deaerator 

Backwash Effluent 
938,880 gpd {maximum) 

31,296 gpd (average) 

• 

2,620,000 gpd 
Watert\ood 

Source 
Water 

Wastes to be discharged through Class Ull Disposal 
WeU or other 1pproved shore-based facility 

Notes: 
gpd = gallons per day 
ppm = parts per million 
Cl = system chlorinator using Ca(OCI) 2 
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Northstar Development NPDES Permit Application 
Seal Island Seawater Treatment Plant Line Diagram 

Exhibit 15 



•I ,, ' 

C0N11NUt U t;HU M ' IHt t-HU N I 
'; ;- . . ' 

EPA IO Numbef (copy.f rom !t em 1 o.1 Form 1 J 

. ~- E.~rChat.cteriacics 

A. a~ B: These items require)'._O·~~~ repqt.t'~iri1f:l~~~<fa~9~ts (bOth cancentJ:ati_t?n a'rjdnJ'as#}'Of .t~e P.<>ltutants to 
bedes~arged from each ofyouf,o_~l!S; Eaeti·partDf th rs item addr~ a different set Of poUutantsandshould 

·be completed in accoroance with tne sp~ifi5flnstructions for that part. Data for each 'outfciti-Shoukibe on a 
~rate-page. Attach ~ditjonaJ~~ of papef'if necessary. · . ··., . _ ' .. ..::,.. . . 

: ~en1I Instructions {See. tab~'!. 2fd::?-.Jo.,,.r: f!..Ollut.ants) _ _ _ -· _ 
Each part of this item requ~ you to pr:eyi9e~f! estimated daily maximum and ave rage f9rcertain Pollutants and 
the sou.r:~ ?f informat!on. Data f~~ll.J)QUUfantS'in Group A. f?' all outfalls. must be submitted unless waived by 
the permattmg autho rity. For all. outfalls. O{lta .for pollutants an Group B s hould be reported only for pollutants 
which yo~ ~li~ve will be·p_re~ent or are~!mJted directly by an effluent limitations guideline or NSPS or indirectly 
throug h hmatatrons on a n indicator pollutant. -· 

Waterftood Seawater Treatment Plant . . 
·1. Pollutant 

Ro.w.{~alloils 'per day) 

. . 
Tem,,er..tiire (summer) 

tem!'4'!3ture (winter) 

pH 

Total Suspended Solids (concentration) 

Total S,uspended Solids (mass) 

·Salinity 

BaclcWash Events 

Total Residual Chlorine 

EPA F.Ofm 3510-20 (7-89) 

\lanc1~\wcc\966061na\epapennlform2ck1\2d3d.doc 

2. Maximum 
Oa.ily· 
Value· · 

(includ~ unii:sJ . 

3 . Average 
Daily 
Va lue 

(incl ude unic:sJ . 
4 . Sovrce (see instructions} 

938,880 gpd . 31,296 gpd 1 (BPX Northstar Alliance Design) 

Ambient+ o.1•c 

4°C 

· j ambient.:!: 0.1 pH 

406mg/I 

· 1 48.33kg 

I Ambient 

8 

~2ppb 

·. , .. 

Ambient 1 (SPX Northstar Alliance Desjgn) 

4°C 1 (BPX Northstar Alliance Design) 

ambient .:!: 0.1 pH 3 (Endicott Seawater Treatment Backwash) 

406 mg!/ 

48.33kg 

Ambient 

8 

~ 2ppb 

Pagel of S 

1 (SPX Northstar Alliance Design) based on 
maximum ambient TSS of 5 mg/I 

1 (BPX Northstar Alliance Design) based on 
maximum ambient. TSS of 5 mg/I 

1 (SPX Northstar Alliance Design) 

11 (BPX Northstar Alliance Design) 

11 (BPX Northstar Alliance Design} 

... - ...... _ ... .,. ... · 
- ~· .. :·~ .-: .-E .. ~.:.·. ·~·:~ 

" .. 

CONTINUE ON REVERSE 
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~ 'tf ~e-iS'airt':t~fi.~14*~1ua~t:on&<i>ing Y<>u.- wast~atertreatlt'ienl. "i;\c1~i;.9 ~ngi~in9:~ ~ P.kit plant.studies. d\edc:the' 
·apc)ropriate·boX:betow~ ·, · · . · . · 

~ ... ' .~ ... . -~Gl?.ReixXt1'wiiab14t": "·· ,. · 4il 'No_Rei>Oit -~ --· 
. !. . {Pr.Ovide ·the oarri~ . a~ lo<:3ti~ 9f any e~isting;: plant(s> Which.!, to the best.- of .your knowledge. resembles tti.is 

:·prOductiorifatjlity·~th· r~·t~)< prQduction processes.:wasteWater. constituents~ or: waStewater treatmentS. " 
Name · location 

Endicott Delle1Cipmerit · louck Island ·unit· 
(Seawater Treatment.Plant) · ' Beaufort Sea,·Stefansson Sound, Alaska 

. ... 
:PA F0nn 3510,;20 (9-86) 

s:\projects\wQc\966061na\epaperm\lorm2d\2Cl4d.doc 

· (offshore of the Sagivanirktok River delta) 

· I 

I 

P39e4of 5 CONTINUE ON NEXT PAGE 
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ATTACHMENT 8 

SEAWATER TREATMENT PLANT 
TOTAL SUSPENDED SOLIDS 

COMPUTATIONS 



• 

• 

• 

TOTAL SUSPENDED SOLIDS COMPUTATION -OUTFALL 006 

Seawater Treatment Plant Inflow = 2,543,472 gallons per day (gpd) 
= 9,628,089 liters per day 

where 
1 liter (I) = 

1 gallon (gal) = 

If ambient TSS = 
then 

0.26 gallons 
3.79 liters 

5 milligrams per liter (mg/I) 

TSS load = 48, 140,447 milligrams per day 

F~R 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) 
= 2,468 liters per minute x 6 minutes 
= 14,809 liters per cycle 

Then 

AVERAGE TSS CONCENTRATION = 6,017,556 mg per cycle 
14,809 liters per cycle 

= 406 mg/I 

Attachment 8 Rev. 1.0 05-Dec-97 · 



• ATTACHMENT 9 

MATERIAL SAFETY DATA SHEETS 

Calcium Hypochlorite 
.. 

Sodium Hypochlorite 

M-104 Scale Remover 

M-21{) Scale Remover 

M-236 Foamer 

M-237 Scale Control Additive 

M-239 Reniineralization 

Sod.ium Metabisulfite 

• 

• 



• 

. : 

MATERIAL SAFETY DATA SHEETS 

CALCIUM HYPOCHLORITE 

• 

• 
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ao2 05/22/96 CALCitJM HYPOCBLOlUD GRANOLAR 70, 

' PRODOa NAME: 
CALCIUM BYPOCBLORID GDNtJLA1l ?0% 

.MSD~ # : PG0461 

- - - CALCIOM HYPOCKLORID GRANtJLAl\ 70% 

~= 05/20/96 
BDI~ION: 002 
!lW:>E !QMZ : CALCilJM JIYPOCBLORID GRANULAR 70% 

. c:BJDC QMB/SYN: CAL HYPO, INDuc:LOll(R) 70, PPG 70 

. · . CBBMICJU. !'AMILY: B'!'POCJILORID 
!'ORMOLA: CA (OCL) 2 

· cAs ·NCMDR: 007778-54-3 
: . . t1 ... S. DOT SHIPPING NAME: CALCIOM BYPOCBLORID, BYDMDD 
: t1 . s . ocn BA.Z.UD CLASS : s . 1 (OXIDIZER) 

.. ; SUBSIDIARY RISK: N/A 
; i.o. NtJM:BZR: tJN2aao 
. PACXINQ GROUP : II 

· .. : DPO:Rn.BLE Qm.NTI~ : 10 LBS/ 4. S XG 
. IMO DESCIUP~ION: CALCilJM B'rPOcBLORI~E, BYD~BD, CLASS 5.1, ON2880, 
P~NG GROUP II, RQ . 

-------------------------------------------------------------------------------
SEC~ION 1 - PHYSICAL ~ 

. lOILING POIN'l? @ 760 MM BG : 

•
, nPOR DENSITY (AIR= l) : 
\ 3PECIFIC GllVI~ (B20=1) : 
, ?B OF SOL~IONS : 

~ZING/MEL~ING POIN'l?: 
>OLt1BILITY (QI~· % IN WllU) : 

·. 30L1t DENSITY : 
. 70LtlMB % VOLM!ILE : 

· IAPOR PRESSOBE : 
. IVDO~ION ~: 

~ OF SOL~ION: 
: U'PBAR:.NCE AND ODOR: 

DECOMPOSES @ 180 C 
N/A 
N/A 
ALDI.INE 

N/A 
217 Q/L @ 27 C 

65-67 LBS/CO.FT . 
N/'A. 
N/A 
N/'A. 
SLIGB'?LY EXcm!DMIC 

WHIR P01'l)ER WI!rl! SLI~ CHLORINE ODOR 

----------------------------------------------------------------------------~--

• 

SEC'?ION 2 - INGREDIENTS 

~ 

~CI'OM BYPOCBLORID (70% AUII.ABLB CKLORZNE) 
~ (INCLUDES 5.5 - 10% MOISWQ) 

PDCENT 
70 
30 

-------------------------------------------------------------------------------
SEC~ION 3 

!'LASH POINT (METHOD USED) : 
NONE 

~ LIMI~S IN 'A.IR (% BT VOLUMB) 
LEL : N/A 
UBL: N/A 

:r.l!I_NGUISBING MEDIA: 
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. -WADR· ONLY. SMOTHERING INEFFECTIVE-PRODUCT SUPPLIES OWN OXYGEN 

SPEctAL ·!'IRE !'IGeING PROCEDURES : . 
l'IRB PJ:Glr.9RS MOS!I! WDR. NIOSB/MSD UPRCVBJl, PRZSStJRB OBMUm SllLl'-CON!l!lUNBJl 
BREADING APPARATOS ,f.fITB !'O'LL !'ACE PIECE !OR POSSIBLE BXPOStJRB ~ 

•

. · DZIP.DOOS ca8BS . 

ONOS'OAL. PIRZ .&ND BXPLOSION DZIJU>S : 
DECOMPOSES M? 180 C PBI·'ISING OXYGEN QAS ; COND.IRDS MAY :Rl1M:UkE. 

-------------------------------------------------------------------------------
SB~IOH 4 

!OXICift DM?A: 
.LCSO INB.&LUION: (~) HO MDRDLI!l!r @ 3 . S MG/L ( 1 BR) . 
LJ)SO l)BlQGL : · (RUBI!) >1000 MQ/G 
SKIN/.BYB IDI~ION: SBB .SBC!l?ION 5 
LJ>SO INGES!ION: . SU SEC'?ION 5 

· · .. l'IS~ 1~0 (LB'J?DL· CQNCZN'neION)" : nM 96 ml. ·: 10- 1 PPM 

l CL&SSIPI~ION: . 
. ~ION: IlUU~INC: _ 

slaN: SLI~T TOXIC 
SKIN/EYE: COUOSIVE 
IJIGBS!l!ION: SLI~Y ~OXIC 

~IC: HIGHLY TOXIC 

-------------------------------------------------------------------------------
SEC':I ON 5 - E!'!'EC'.rS OF OVEREXPOSURE 

•
IS CHEMICAL LISTED AS A CUCINOGEN OR POTENTIAL CARCINOGEN? 
N!l!P - NO ~ - NO OBB - NO 

KBDICAL CONDITIONS GENBRALLY 1GGRl.VAHD BY BXPOSORB : 
· NONE KNOWN 

PEmaSSIBLE BXPOStJRE LIMITS : 
KONB BS!l!ABI.ISBBD BY OSD OR. ACGIB POR DIS PRCDt1C!I!. 
PPG IN'?UNAL PUMISSIBLB BXPOStJRE LIMIT CIPBL): 1 MG/CO .M. , 8-HOOR TWA 

(!l!IMB "3IQB!l!Bl) AVBJUUD); 2 MG/CTJ . M. S!l!BL (SBO~-!l!BRM BXPOStJRB LIMI!I!) • 

ACt:J!l!B : 

~ION: ~ION OP aLCiaM BTPOCBLOlU!l!B tnJS!I! .IND DBPOSI!l!I ON OP 
PA2?ICLBS IN DE RBSPIRllORY ~ CAN LEAD ~ IRRI~ION ar DE !ISStJE 
DD ~B 1 VAlUBft 01' Bl'l'BC!l?S. !l!DSB Bl'PBC!l!S AD DBPBNDBN'l! ON CORCBN­
~ION AND INCL'ODE: UPPER RESPIRATORY ~ IRRI~IOH, ms.AL CONC:ZS­
!l!ION, cooatNG, sou ~, L.AlaNGI!l!Is »m saoENBss or man. m 
OPDATIONS f.fBEU mERB ARE HIGH CONCEN'TRllIONS O!' kESPIRABLB PAMICU­
~s, PtJLMONARY BD~ (PLUID IN !l!D LONG) !QT BB PRCJ:>t1cm> . Il' .KO'l! 
~ IMMBDIADLY, PQLMOtGRY EDEMA CAN BB LIFE TBkE&DHING. SINCE 
DIS PRODt1C!I! IS IN GDN'tJLll PORN, PZLR!l!ICLBS 01' RBSPIDBLB SIZB A1UI KO'l! 
c:ENUALLY !NCOONnlW). 

• 
BYE/SKIN: CALCIUM BYPOCBLORID IS CORROSIVE TO THE EYES. ~ ar 
c:aI.Crmc BTPoc:m.OJU:i:B Dt18!1! 1'ID !l!D ms_, BVD 1 ms mcoon Pea 1 
SBOR!: D~ION, CAN CAtJS! SEVERE IlUU~ION AND EVEN BLINDNESS . 
~ 1'J:D !l!D SltIN Ml.T CJU1SB SBVBD IlUU~ION, BDBKS, OR !l!ISSOJI 
DBSTROC':ION. 

IN S'l!ODIES OTILIZING RABBITS , TD SXIN IRRITATION SCORE WAS 8/8 AND DE 
BYE IDI!l!~ION sec~ WAS 98 . 5 / 110. !l!BE CLASSIPICA!l!ION POR BO'l!B OP 
D!!SE IS· CORROSIVE. . . 
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INGES!l!ION: CALCillM B!POCBLOlUTE, IF SQLLOIJBI), CAOSU SEVERE B'O'mfS 
~ ~ DICDS!l!IVB !l!RAC'J! AND C:U BB PA!l!AL. 

CJmON'IC : 

•• <2HO'.OOXICITY: CALCillM HYPOCBLOlUTE PRODOCED POSI!l!IVE RESPONSES IN 
DI-VI~ .&SU.TS t1SDIG ~ SYS~ (!!!BB »CBS HS!!!) »1D CBJaU>SCIGL 
~IONS IN CHINES! !AMSTER FIBROBLASB . I1f A QOLB ANDmL EXP~ 
(MCOSB MICRONO'CLBUS DS!I!) 1 BDOSODS DHGmQ !'1UM 20 !l!O 160 MG/KG 
PBODOCZD NO CCMPOOND RELAnD c:BRa!OSCIAL UHOJIALI!l!IBS . 

• 

··C:UCINOCZNISIS: ALTBOOGB NO S~Y BAS BUH CQNDOCDD WI!!! CALCilJM 
ll'!POCJILORIH, ~ ~OQBNIC Ponm!UL OP SODilJN ll!'POCB:LOl\IH 1'AS 
S~IED IN !'344 aes . AmR 104 1'UltS OF DRDlllNQ 1fADR CONDINIHC: OP 
~ 2000 PPM SODitJM KDOCBLORIH, DBn ~HO BVInDCB ~DIS 
CDMICAL PRODUCED ANY CDCINOC2NIC RESPONSE. IN ADDI!l!ION, TBIS BXPOS'ORB 

· n;D N~ UStJLT IN UY lUlVBRSZ DTze!l!S IN BLOOD, c:LIKICU. C'DMTS~, OR 
~ !l!llc:B!I! 01\QANS . 

. . 
.. ORB OF !l!BE MWOR OSBS or CALCillM BYPOCBLORID IS .lS A sooac:z OF CHLORINE 

. : ·JIOR ~ DNITI~ION IN DRINKING AND R3CIUIHIODL ~- S!JroDIBS DVB 
BUN . CONDO'c:nD !l!O DBDJMINE !l!BE LONC:-!l!DK B!'RC!S O!' . CJILOlUmBD 
DRINJaNG ~- SBVBN ~IONS OP D!rS WBJtB GIVBN 100 PPM CBLOIUNB 
IN !l!DIR DRINKING~. NO DI!TDENCB IN Pn!J!ILI!l!Y, . ~, BLOOD 

. ·PAIQMBHU, OR. SPBC:IPIC: ORG&N TOXICITY US OBSBllVBD BBTWBBN C:~L AND 
EXPOSED AHDGLS. !1.iO S!PUAD ANIMAL SMI!S ·CONDOCDD .BY DI!'!'DZN'? 

: GOVBltNMBN!I! AGBNC:IBS DBTUMINBD TnT TBB c:BLO~ION OP MCNICIPAL 
DRINKING WATER DID NOT RESOL!I! IN TOXICITY TO DE DEVELOPING MOOS! nros. 
SAFE HANDLING OF TBIS MllE1UAL ON A LONG-TOM BASIS SHOULD EMPHASIZE 
MINIMIZING JUIP~ ACtnZ BXPOSORBS. 

----~--------------------------------------------------------------------------

nnt4La,TION : 
lm(OVB ~O !'USB AIR. IF NOT BREATHING, GIVE .AR!rIPICIAL RISPI~ION, 
PRBJ"BUBLT MetJ!l!H-!l!O- MOO"?B . . IP ~ING IS DIPJ'ICOL!I! , GIVB OXYGEN. 

· CALL A PHYSICIAN . 

~OR SKIN~: 

J'I.~SH 1.fITH PLJIN':T 01' ~ !'OR .e LDS!I! 15 MDl'D'nS , 1'JII LZ UMOVING 
~ CLOTHING AND SBOES . FOR BYE CONnCT, GE!I! IMMBDIAD 
KBDI~ ~ION. II' SlUN IlUU~ION occtJRS, GE~ MBDIOL ~ION • . 

DtCDB!l!ION : 
I!' CONSCIOUS, :DlUNK LUGE QUAN!l!ITIES OF iJADR AND ANY CCWON COOKINC:: 
(V3GB~ABLB) OIL , IP AUILIBLB . DO NO!!! D1DUCB VCMI!l!ING . DJCB IMMBDIADLY 
~A BOSPI!l!AL OR PHYSICIAN. I!' ONCONSCIOUS , OR IN CONWLSIONS, !1!AKB 
IMMBDUTBLT !l!O A BOSPIDL . DO NO!!! ~ !1!0 INDtJCB VCMI!l!ING OR GIVB 
A.NY!l!BING BY MOO'!l!B !l!O AN ONCONSCIOUS PERSON. 

m!l!!S !l!O PHYSICIAN (INCLUDING AN!l!IDO'?ES): 
~ S~ICALLT. 

~----------------------------------------------------------------------------

•
~ILI'rY : 

ONS!l!ABLE 
CONDI!l!IONS !l!O AVOID: 

CON!l!AMINATION OR EXCESSIVE BEAT ABOVE 177 C 

~ous POL'!MERIZATI ON : WILL NOT OCCUR 
CONDI!l!IONS 'rO AVOID : NONE-i_IILL NO!r POL'YMBlUZE 
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IHCOMPUIBILin' (~S 'rO AVOID) : 
ACIDS·, COMBOSTIBLE !GRIUALS, ORGANICS, BEDOCING AGENTS 

HIZIROOOS DECC>!POSITION PRODUCTS: 

• 
. ACIDS OR AMMONIA co~~ION WILL JIBT·BISB ~c caszs , mss:rvz 

Qll WILL CAUSE DECOMPOSITION RESULTING IN !BE :RBI·EISE O!' OXYQEN AND 
. CJ!I.OlUNB GAS . 

---------------------------------------~~-------~----------------------~----

SBC?ION 7 - SPILL OR I.DK UOCBDORBS 

·SUPS .!1!0 BB ~ IF~ IS SPII.LBD cm DLBISBD:· 
HO'?E ! . OSB Br.rREMB CAO'?ION IN HANDLING SPILLED .IADRIAL. ~ION 1JID 
ORGANIC OR CCMBOS'l?IBLB ~ Ma.Y C&DD !'ID OR VIOLD'l? t>BCCICPOSI'l?ION . X:P 
?IRE .OR OBCCICPOSI'?ION OCCORS IN AREA or SPILL, IMM!Oill!LY OOOSB· 1JI'?l! PI.Dn 
OJI ~. ~ISB, 8"3BP tJP .I.LL VISIBLB M&ft1UAI. USING 1 c:I..JmN, DRY SBOVBL 

.. .UJ) .BRooM AND OISSOLVE MATERIAL IN ~- DISPOSE or WAS'!! MATERIAL AS 
·· : · OtnI.I~D BBLO~. 

'. DSH DISPOSAL MBnOD: . 
. SPILLED MllBRIAL TBll !AS BEEN SWEM OP AND DISSOLVE!) IN WATER SBOOLD BE 

· USBD IMMBD!llELY IN 'r1IB NORG.L UPLI~Clf FOR WBICB Cl.LCitlM BYPOCHLORI'l?E 
IS BEING CONSOMBD. I!' TBlS IS NOT POSSIBLE, CAiuoLLY NEUTRALIZE 

. D;tSSOLVZD ~BT ADDING BYDROGBN PDCXIDB (ONE PIN'l? OF 35% BYDROGBN 
· PBROXIOB SOLO'?ION PER POONO OF CALCIUM B!POCBLORI'?E TO BB NBU'l'RALIZEO) 
· :'l?llBN . DILO'l!B THE NBO'l!lUU.IZBD ~JU, 'RID ~ OP WUBR »ID Piat1SB 'l?O 
SQEa. NOTE: ONLY PROPERLY NEOTRALIDD IGTDIAL SBOOLI> B! PLOSBED TO 
8~. ~IZBD ~ ON ODSB BHVIRONMBN'llL ~ 'rO 
RECEIVING WAT0 OR CAN INTERFERE WITH ~ PLANT OPDATION. 
:PO~ ON-SIH NBtJTlUU.I~ION, ~y DD S~Y POOR 'rBB 1PPROPRIAH 

• 
QOAN'?In' OF 35% E!DP.Oc:BN PD.OXIDE SOLtJTIClf OV!:ll ALL SPILLEO MATBRIAL 
'l?llBN FLUSH AREA WIH PLBNft OF ~BR. . 
c:ao!ENTS : CARE MOST BE TAKEN ijDN OSillG OR DISPOSING OF CBBMICAL 
~S »m/OR '?DIR COND.INBRS 'l?O PllBVBlft INVI:RCNMBNDL CONUMINJ.!l!ION. 
IT · IS YOUR OUT!' TO OISPOSE OF '?l!B CDMIOL IADJUALS AND/OR THEIR 

· ~NBRS IN A.CCoRmWcz ~n !rBE cr.3;aa u:a 1C'J!, nz CiaB&N ~ ~, 

~ RBSOORCE CONSERVATION AND RECOVERY Aa, !'I!'BA, AS WELL AS ANY OTHER 
DLZVlLN'l! :rBDBRAL, S~, OR LOCAL ~/~IONS RBcalU)ING OISPOSJU.. 

-----~-------------------------------------------------------------------------

SBCTION 8 - SPEC~ ~ION INFOmmTION 

DSPI~OR.Y PROHaION: 
I!' DOSn' CONOITIONS ARE ENCOON'?ERBD, OSE HIOSll/MSBA APPROVE!) RESPIRATOR 
tnn ACID cas CA.R!rRII)GZ .:a.ND DOST PRBJ'nmal. DB RBSPI~O:a USE LIMI~IONS 
SPECI!'IED BY NIOSH/MSBA OR TB! !GNO!'AC±OR&k. MOST B! OBS!KVEO . RESPIRATORY 
PRO'l?EC!!!ION PROGRAMS MOST BB IN 1CCORDUCB tµD 29 en. 1910 . 134 . 

73RrILl.'l?ION ( 'n'PB) : 
NONE, UNLESS OOSTY CONOITIONS ARE BNCCXJlftBR!D . 

~ P~CTION : 

CBEMIOL SUB!l!Y GOGGLES 

lLOVBS: 
~ OR SYNTHETIC ROBBER 

• JTllBR PROTECTIVE !QOIPMENT: 
JSOO'l?S, APRONS , Oll CJIZMIClUa SUITS SHOULD BB tJSBD WBBN NBCESSll'I TO PlUIVBN'l? 
SKIN CONTACT . PERSONAL PRO'?ECTIVE CLO!BING ANO OS! OF !QOIPM!NT MOST BB 
IN ACCORDANCE WITH 29 CFR 1910.132 (GBRD.AL REQOIREMEN'?S), . 133 (BYE Ai FACE 
PROTECTION) AND . 138 (BAND PROTECTION). 
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--------------------------------------------------------------------------------
SECTION 9 - SPECIAL PRECA.tnIONS 

1 PRECAUTIONS TO BE nKEN DURINC: IANDLINC: AND S!rOIUNC:: 

•
. · - DO NOO! GBT IN BBS / ON SKIN OR ON C'LO'nlIHG. 

- . DBP IN ORIGINAL CON'?AINBR IN A COOL, DR!' PLACE. 
, - DBP ~ CLOSBD 1'BBN NOO! IN tJSll. 

- mP MiAY PRad all SOORCBS, SPARKS, OPEN !'LAMES AND LIC'iftlW 
~OD.CCC P:aQDUC'.rS . 
OSE ONLY A CLEAN, J>RY SCOOP MaDE or MEDI. OR PLASTIC DCB TDm DIS 
PRODUO! IS !rADN nae CONDINB!l. 

- ·DO NOT ADD DIS PRODOC'l! TO ANY DISPElfSINC: DivtCZ COND.DIINQ ltBMNAN!rS 
O"I UY cmDm PRCl)UCI!. SUCJI USB NU' CUJSB VIOLBN'! PBIC'l'J:ON LDDDIQ 
TO FIRE OR EXPLOSION. 
ADD 9IS P1'0DU~ OHI.T ~ ~-
MAY CAOSE !'IRE OR EXPLOSION IF M'1'Dn 1.IID ODD CDMTc:&LS. 

~ P.IU MJ.T RBSUL!r IP C~ WID :ACIDS 01l DSILT CCICBOS!rIBLB 
-~ SOCK AS OIL, KDOS!NB, WOLINE, PAIN'? PRODUCTS AND MOST 
cnBBR OacaNIC ~8. 
~El SANDS AFTER DNI>LINC: . 

- DO Na.I! RBOSB CQN9.INBR. RESIDUAL ICeBl\llL RDmINDIG IN BMPl!Y DRUM 
CAN :REACT TO CAOSE FIRE. '?BOROOGBLY !'LOSH EMPTY CON'aINER WITH 
~ !l!JDN DBS!l!RCT BY PI.ACING IN !l!DSB COLLBC'.rION. DO Na.I! CON'llMI~ 
~, FOOD, OR !'DD BY STORAGE OR DISPOSAL . 

' · . JTBER PRECAUTIONS : 
:_ DBP OU!!! OF PB~CB OF CBILDPBN. 
- SDONC: OXIDIZER - FIRE Ma.Y R!SUL1r na4 ~ WITH ~, ACIDS, 

ONaNIC OP. COMBUSTIBLE ~. 
- MAY BE !'A.ll.L OR BUM!'OL I!' SWALLOWED . 

. Ma.T CAUSB CBZMICAL BtDNS • 
• ~:'!UING TO NOS!! AND ~ - AVOID l!Rl!llllING DOST . 

!rSCI.. - C:.U..CitlM BYPOCBLOP.IH IS ON TD TSCI.. INVB?r.l!ORY ONDO. CAB #7778-54-3. 

DD. !rI!rLE III - A) 311/312 CHBQOP.IBS - ACtJD UC Dac.l?IVIft, B) Na.I! 
LISTED IN SECTION 313, C) NOT LISTED AS AN "BXTR!M!LY R)ZJUU)OtJS SUBSTANCE" 
m · SBC!rION 302 . 

CJmCI.A. - LIS!rBD IN TIBI·B 302. 4 OP 40 CD. PAZ! 302 .1.8 A D.ZJ.RDOUS BUBB~C:Z 
1JITH A REPORT:ABLE QOANTITY or 10 POONDS . PELJ2'SES iro AIR, LAND OR WA!rER 
1'JIICB UCBBD !rD RQ MOST BB DPO~BD TO TD D!!!IODL DBPONSB ~' · 
800-424-8802 . 

ROA - WA.SD CALCIUM !YPOCBLORID AND ~ SOILS/!GDRIALS PJtOM 
SPILL CLBAHtJP AD DOOl DZ&RDotJS ~D .1.8 PD. 40 en. 261.21(.&.) (4) DD MOS!r 
BE DISPOSED O!' ACCOIU)INc:LY ONDIR ~. 

!'I!'RA - CALCIOM BYPOCELORiirB IS REGISDRED 1JI'?B BPA AS A PESTICIDE. 

NSF - PPC: CALCI'OM HYPOCHLORIT! IS CERTIFIED POR Mu:IMOM OSE ll 46 MC:/L 
tnmD »ISI/NSP S~ 60 . 

RB'VISIONS Ml.OB !rO 9/21/93, lS~ BDITIOlr: DAD, BDI!rION, IMC ·DBSCP.IP'l!ION 
UPDATED (PAGE 1), OTHER PROTECTIVE EQOIPMEN'? lJPDUED (PAGE 6) . 

• ------------------------------------ NO'!ICll ----------------------- -------------
r• nN ~ ' RCGZP.S INC. ( "V1'1iR11

) BXPRBSSLT DISCI.;p,IMS ALL BXPRBSS OP. 

--------------------------------------------------------------------------------
:MPLIED WARRANTIES .OF MERCBANllBILITY AND FITNESS FOR A PARTICULAR PURPOSE, 
·-------------------------------------------------------------------------------
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----·----- --·----------------------------·----------------------------
JfO CDCOMSDNCBS BE LIJ.BLE ~ IHCIDDDL OR CONSBQO~IAL ~S.** 

~--:---------------------------------------------------- - ----------------
. ALL ~ION UPDRIHG BBltBDT IS BUBD OPQlf Jll.D.. nannnm !'Bal ~ 
~ UD/Olt DCOQIIUJ) DCDic:aL SotnaUS. RII.B BB ~IOH IS 
lllT.~liVBD ~BB ACCCBHB, vw,i.a MUD RO ~:cma u m ma accnpac:r ca 
SUttICIDC!'. CORDI~IONS or USB DZ lftom> 'VWlaU comBOL UD UBkl!Ok! . USDS 
m mi-ar&IBLB !re VDD"r DIS DAS aHDD ~Ill OIDf OPm!nlta cmm~Ion !re 

. WU:tHKR. 9B ~ IS SUITIBLB !'OR mm Punc:m;a~ POWU UD DBr 
U80ICB ~ ium OP mia 083, DMDLDJQ, ARD DIS1'08&Ia or m RtOD~, Oil l'W 
~ l'tJBLic:&!J!IQN OR USB ~, OR DLDltCB OPaf , IR!'OR'R"'Iaf CJCRPIDDQ> DRBDJ. 

· nxa lDOmA"IOR ~ aa.Y- mm PltCDU~ DBS:rGDDT> na:m, mm DOBB Km 
. pt.ID ~ I'l!S USB IN camID.!rICB 1'I9 UY <mmR llHDIAL OR m UY O'fUk 
! ~SB. · 

··-"' -~ · ..... ,_ 
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MATERIAL SAFETY DATA SHEETS 

_ SODIUM HYPOCHLORITE 

• 

• 
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0·04 07 /11/96 SODIUM BYPOCl!LORITE 7-15% 

PRODOCT NAME : 
SODI'CM BTPOCHLORI~ 7-15% 

.DS #: OX622680 

I. PRODOCT IDElr.rI!'Ic:llIOH 

PRODOCT NAM!: SODIUM BYPOCJ!LORID 7-15% 
S'!NON?MS : Liquid chlorine, liquid bleach, Pure Chl.or, Sunny Sol 150, 
LiqW.chlor 

· CllJ!MT~ •AMILT: Bypochlorite 
romct.JU: NaOCl in water 
DBSClUP'l!ION: Swimming pool c::hlod.Dator, Micrabioc::ide 
OSBA HAZARD CLASSI!'I~ION : Oxidizer, unatable (mci:ive), corroaive 

· to &kin and eyes, lung toxin 

II. ~D1U 
.. PRODOCT :COMPOSITION 

CAS or CBEMICAL N»a: Sodium hypoc::hlorite 
CAS NUMBER: 7681-52-9 
PlmCBN'l!AGB :RANGE : 7- 15 

... BJ\ZJ\'RDOOS PER 29 C!'R 1910 . 1200: Yea 
. BXJilOStJU s~s: None Batablishecl 

CA.s · or CHEMICAL NAME: Water 
CAS NtJMBER: 7732-18-5 . 
PERCEN'?AGE RANGE: 73-87 
BA.ZlUU)OOS PER 29 C!'R 1910.1200: No 
EXPOS'Ol\E STANDAlU>S : None Established 

· c:U or CBBMICAL N»m : Sodium hydroxide 

• 
CAS NtJMBEll: 1310-73-2 
P~ :RANGE: 0.5- 2.S 
BAZ>..RDOOS PER 29 C!'R 1910 . 1200: Yes 

• 

BXPOSORB s~s: . 
OSBA(PEL) 

ppm DJ/cubic-meter 
• : None Established. 
CEILING : 2 
STEL: Nona Established 
CAS . or c:BmaCAL N»m: Sodium chloride 
CAS NOMBER: 7647-14-5 
P~ :RANGE: 5 . 0-11.0 
DZJ.PJ)OOS PD 2.9 C!'R 1910. 1200: No 
BXPOS'CJU S~S: None Batabliahecl 

ACQIB(TLV) 
ppm mg/c::ubic::-mater 

None Eatabliahed 
2 

Nona Eatabliahed 

III . P!tEClUJ'l!IONS FOR SU'B DNDLDIQ .um smRAGB 
DO NOT TAKE INTEltNALLY. AVOID CONnC'? VJID SKIN Oll EYES, OPON ~ 

l.fI!J?lS SKIN OR EDS, USB OP!' 1'ID ~ 
STORAGE CONDITIONS: Store in a cool, dry, well-ventilated area . Avoid high 

temperatures and exposure to and d.1%ect sunlight . 
DO NOT STORE ll TEMPDATOR!S ABOVE: 15-21 Deg . C (60-70 Deg .!') 
O!J?BBR: Store in the dark at the loweat possible temperature, hut keep 

from freezing. 
Pi:u>DO~ Su.BILin' »tD COMPllIBILift 

SHELF LIFE LIMITATIONS: Op to 6 month• at 60 Deg .!'. or lower 
INCOMPllIBLB ~ms :ro:a PICJmGING: Matal containers 
INCOMPMIBLE MA.~ERIALS FOR S~GE OR DARSPORr: Oxidizera, acid.a, 

.nitrogen containing material• suc::h as quaternary &m111Cnium aalta • 

IV. PB'!'SIC1L IlAn 
APPEARANCE: Greenish-yellow liquid 
!'JtZBZING POIN'l! : No Data 
BOILING POINT : Decomposes on heating 
DBCOMPOSI~ION ~EMPE~!J?OU: Decomposes aa heatecl 
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SPBCI?IC Gal.VI~: 1.08-1.26 . 
BCt.1t DUSI!!!'!': Not Applicabl.e 
pB@ 25 DEG.C: > .11 
vapoa PltZSStJlUl 8 25 DBG.C: No Data 

•

, SOLtJBILITY IN~: Mi•ci.bl.e 
~ILBS, P~ BT VOLOMB: 87 . 5-94.S 

. BUP~ION RA!?E : Ho Data 

• 

• 

vapoa DBNSI!l!Y: No Data 
lfQLECOLAR. WEIGJr.r: 74.5 (active inqredient-NaOCl) 
ODOR: Chlorine-like · 
COB!TICIE!r.r 01' OIL/~ DIS~Btr.rION: No J)ata 

v. PDSODI. nona:rvz EQOIPMBN'? ~s 
PDSOHAL PROO!B~ION ~ Rem?IN3 tJSE OI' PRO~: 

RBSPIRM!ORY PBO'?Bc.l!IC*: Respirator protection not normally needed •inc• 
· the volatility and toxicity aza low. If vapora, 

mi•t•, · or aeroaol• are generated, wear a RIOS&/ 
. ~n •pproved respirator. . . 

VEN':IµTION : Local u:~uat .ventilation i• ·recommended i:f vaporaf mi•t• 
or ae.roaola are ge~erated. Otherwiae, uae general exhaust 
ventilation. 

SKIN P~~IVJI BQUI~: oae chemical aafety goggl.ea and impermeable 
· gloves. 

BQUIPMBN'l! SPBCil'I~IONS : 

RZSPIRM!OR TYPB : NIOSB/MSBA approved retSpirator equipped with 

GLOVE nPB : . 
BOOT TYPE: 
AP:RCN .nPB: 
PRa.DECTIVE SOIT: 

chemical cartridqea for protection againat chlorine 
qa• and du•t mi•t pre-filters . 
Neoprene 
Not normally needed 

.Not normally needed 
Not normally needed 

VI. ?IRE .ANI> EXPLOSION RJZIRI> IN!'OlOCllION 
l'LUOGBILI!l!Y ~: 

!'LAMMABLE : No 
COMBOS'l!IBLJI : No 
PnU>PBOlUC: No 
J'Ll.SB POIN'l!: Not Applicable 
AUTOIGNITION TEMPERATURE : Not Applicable . 
~B LIMI'l!S ~ NOma.L ~SPDRIC TEMP~ UD PRBSSOD (PBR.CJ&?ft? 
VOLtlM! IN AIR) : LEL - Not Applicable 1JEL - Not Applicable 

Nl'PA ~INGS : Not Bstablished 
!MIS RATINGS : 

Beal th: 3 
!'l•nunahility: 0 
a.activity: 2 

EX'!INceoISBING MEDIA: Not applical:)l.e 
l'IU PIGE?ING 'l!BCBHigtmS UD Cae&N'l!S : Oaa water to cool containara 

exposed to fire. On Ulall fire, use dry chemical, carl::»on dioxide or water 
apray. On large fU:ea, uae water in flooding quantities aa fog. In caae 
of fire, hazard.cu• concentration• of chlorine may J::»e formed. See Section 
XI for personal protactive _equipmant for fire fighting. 

VII. n&C'l!IVI!l!Y IN!'O~ICN 
CQNl)ITIONS ONDD. 1'&ICH H I S PRODUCT Ma.Y BE tJNSTIBL! 

'1!3MPBR1'l!t11Ul8 UOVB: Decompoaea aa it ia heated 
MECHANICAL SllOClt OR IMPACT: No 
BLB~OL (8'1!.1.9!IC:) DISCJDUtGE: No 
OTHER.: Decompoaition will result from contact with iron or copper 
BAZAP.0008 POLDCBR.I~ION: Will not occur 
INCOMPllIBLE ~S: Iron, copper, acida, ammonium. compounda, 

organics , other QXidizera · 
RAZiRDOOS DECCIG'OSI~ION PRODUCTS : Chlorine gas 
O'l!BER CONDI'l!IONS 'l!O AVOID: Bigh heat, sunlight and ultra- violet light 

SUMMARY OF REACTIVITY: 
OXIDIZER: Yes 
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No 
No 
No 

VIII. !'IRST AID 
~~: I rmMtdiately fluah with large amounts of wate% for at laaat 15 
~ minutes, occasionally lifting the upper and lower eyelid.a. call a 

physician at once . 
. SKIN: Immediately flu•h with water for at least 15 minute• . call a 

physician. If clothing comaa in contact with the p:ocluct, the 
clothing •hould be ·removed immed.iately and •hould be laundered 
before re-uae. 

;mcasTION: Immacliately drink larqe quantitie• of water. DO NO'J! induce 
vamiting . call a physician at once. DO MO'! giwa anythJ.ng' by 
mouth if the pe:son i• unconscious or if having convu.laiona . 

~ION: If person experiences nauaaa, headache or dissinaas, person 
•hould atop work immediately and move to freah air until the .. 
symptom.a dia~ppear . I f breathing ia difficult, •dm1niater 
oxyven, keep the peraon warm and at reat . call a physician. 
In the event that an individual inhales enough vapor to ·loae 
conaciouan•••, person •hould be moved to freah air· at once and 
a physician should be called 1mmecliately. If breathi.ng .haa 
•topped, artificial respiration •houl.d be given immediately. 
In all caaea, enaure adequate ventilation and provide 
respi ratory protection before the ~aon returns to work . 

IX. TOXICOLOGY AND HEALTH INFORMATION 
~S . OF ABSORP'l?ION 
Inhalation, ·akin, eye, ingestion 
~ING s~s :AND 9"UNING PROP~IBS 

. llUM!'tJL IN INBII1!D OR INGESTED . !UMFt1L I!' EXPOSED TO SKIN 01\ EYES . 
BtDD.N. !rKDSEOLD RBSPONSB ~ 

• 
ODOR THRESHOLD: Approximately O • 9 mq /m3 ( O • 3 ppm) baaed on odor of 

chl orine. · 

• 

IRRITATI ON THRESHOLD: There i• no data for irritation threshold . Sodium 
hypochlorite haa the potential to be 1mrneciiately dangerous to life or 
health . 

SIQNS , S'YMP'l?ac8 , :AND BITBC'l?S OF BXPOSOD 
INHALATION 
~= 

Inhalation of thia material ia irritating to the no .. , mouth, throat 
~nd lungs. It may also cauae burna to the reapiratory tract with 
the production of lung edema which can re.ult in •hori:ne•• of breath, 
wheezing, chokinq, cheat pain, and impaiJ:ment of lung ~unction . 

Inhalation of high concentration• can re•ult in permanent lung damage . 
c:JmONIC: 

ltapeated inhalation exposure may cau.. impai.%1DaDt of lung function and 

ED 
permanent lung damage . 

Severe irritation and/or burns can occur following' eya exposure. 
Contact may cauae impairment of vision and corneal damage . 

SKIN 
ACOTE : 

Dermal exposure can cause severe irritation and/or burn• characterized 
by redness , swelling and •cab formation . Prolonged •kin exposure may 
cauae destruction of the dermis with impa~t. of the akin at site 
of contact to regenerate . 

c::&RONIC: 
Ef f ecta from chronic akin exposure would be •imilar to tho.. from 
aingle exposure except for effects aeconclary to tisaue daatruction. 

INGESTION · 
ACO'?E : 

Irritation and/or burns can occur to the entire .gastrointestinal 
tract , including the stomach and intesti nes, characteriKed by nausea , 
vomiting, diarrhea , abdominal pain, bleeding, and/or tissue 
u l ceration. 



··-;..: ·1t . .. . 
..• 

. ~ 
. :] 

·.: i 

-. j· 

J 

·.:s-ttt-rt"M 
. amoNIC: 

11 1;j1 ':J 1 r1: a, vA.N WATERS a A06ERS p s 

- ~• are no known or reported effect& from chronic exposure . 
MBUICAL CONDITIONS AQGRA~ BY EXPOSURE 

Aatbma and reapiratory and cardiovaacular diaaaaa . 
INTERACTIONS WITH OTBER· CBEMICALS WBICH ENHANCE TOXICITY 

None known or reported. 
ANIDI. ~OXICOLOGY 
~ !rOXICin: 
~ION LCSO : No available data 

· OR&L LDSO : Approximately 3- 5 g/kg (rat) 
D:DMll LD50 : > 2 q/kg (rabbit) 
c:auaaa burns to ayes and akin 

AQUA!IC ~OXICITY: 
~tic LCSO - approximately 0.6 mq/l (bluegill) 

.. approximately 1 mq/l (daphnia , 48 hour•) 
c:Jm.OHIC TOX%CI!l!T : . 

nere are no known or reported effect• from repeated exposure . 
RDl'CDU~IVZ ~oxxc:xn : 

nere are no known or reported effect• on reproductive function or 
. · fet.a.l development. 
.CA:aCINOQENIC:ITY: 

·1 · · . !rhia product haa ~ ahown not to be carcinogenic . It ia not included· 
~ a• a carcinogen by ~, OSHA, NTP, or EPA. 
~ ~ICin: 

1 
1 Sodium hypochlorite has been ahown to produce damage to genetic 

· . ~ material when teated in vitro . Studies in vivo have ahown no evidllnce 
· , of mutageni c potential for this material . Chemicals with potent 

. f " . . . . biocidal activity, typical of hypochlorite compound&, may compromiaa 
the integrity of many of the treated cell• which remain viable .during 
an in vitro aaaay. Thia result would likely produce cellular cha ng-ea 
giving rise to a r•9Ponae indicative of mutati on . I t ia judged that 

• .. · . .; 

. . : 
.. : 

• 

the risk of genetic damage is insignificant for sodium hypochlorite 
becau•• of ita biocidal activity, lack of mutagenicity in vivo, and 
failure to produce a carcinogenic: response . 

X. ~SPORD..!rION IN!'O~ION 

TBIS -~RIAL IS UrnTED AS A DO'! Bi\Zi\'RDOOS !Qft!UAL. 
DOT DESOIP!l!ION FROM !rD DZARI>otJS ~S TUirB 49 CJ'R. 172.101: 

LAND (U . S. DOT): BYPOCBLORITE SOLUT'IONS, 8 , ON1791 , PG II 
~ (IMO) : Sama as above 
AIR (l.UA/ICAO) : Same as above 

RIZ:a.Im LABBL/PLA.CAPJ:> : COUOSIVE 
UPORrABLE QUAN'?ITY: 100 lbs. (Per 49 en. 172 . 101, Appendix) 
BMBRGBNCT GOIDB NO: 60 

XI . SPILL AND LD.nGB PRCCBDORBS 
!'OR ALL 'rllANSPO~ION ACCIDEN'?S , CALL CBEMTR:!C ll 800-424-9300 
~ gmN'l!Ift(POCNDS): 100 lbs . (Per 40 CJ'R. 302.4) 
SPILL MI~I~ION PROCZDORES : 

Basardoua concentration• in air may be found in local spill area and 
immediately downwind. 
AIR. pt.BUB : Vapors may be auppreaaed by the uae of a water fog . capture 

all run off water for treatment and diapoaal . 
~ RZLUSB: ~is material ia soluble in water. Dike or contain 

material vi a u•• of compatible ab•orbent• . Remove 
material with use of vacuum or pump operation and treat 
before dispoaition. ~hi• material i• harmful to aquatic 

· life. 
LAND SPILL : Compatible ab•orbenta : Sand, clay aoil, commercial 

absorbents 
SPILL USIDOES : 

Dispose of per guidelines under Section XII, ~'!E DISPOSAL. 
2'ERSONAL PROTECTION FOR EMERGENCY SPILL AND FIRE-FIGHTING SITUATIONS : 

:Rasponae to this material requires the use of self contained breathing­
apparatus (SCBA) . 
Additional protective clothing must be worn to prevent per sonal contact 
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• with this material. theae iteaus include 1'ut are not limited to l:»oota, 

gloves, hard hat, 1npa:vioua clothing, i.e. chemically impermeable &1Ut. 
cOmpatible material• for reaponae to thi.• material are neoprene, butyl 
rubber, viton and aaranex. 

·'.:· .:.:·: ,: · XII. llASH DISPOSAL 

. · :·::.I~ ·~• product become• a wa•te, it DOES NO! maet the criteria of a 
I _~ - :.. hasardoua waate aa ~ined. under 40 CP1l 261, in that it doea not exhibit 
· ';/ __ ;:·, t:he characteJ:iatic• of har:a:doua waate of Subpart C, nor · i• it liated •• 
?>:.~." ~ a . nasardoua waata under Subpart D. 
>' . ·:: Aa a nonhazardou• liquid waate, it •hould l:>e disposed of in accordance 

rith local, state and federal ra.JUlationa by treatmmlt in a vaatewater 
'· ). . t:z:aatmant •yatem. 
k.~{:'~ . can MOS~ BB ~ m Pl<BV~ DVIRONMBNDL ~TION ~ ~ tJSB 

OF RIS MllEIUAL . HE tJSBR OF RIS ~ DS HZ RBSPOHSIBILI!l!Y !l!O 
. . DlSPOSB 01' tJNOSBD IGTBlUaL, USIDtmS AND cct1DINB1tS I1f c:acPLllNCB 1'°ID 

,. " ALL RBLEV1N!r LOCAL, SDH ,AND FEDUAL LAWS ARD RB<i:OLllIONS RBcalmINQ 
~' S~OIWD AND DISPOSAL l'Oll DZAlU>OOS AND KQNDD.lU)O'CJS ~HS • 

. XIII . ADDI~IODL RB~ORY S~ INl'O~ION 

·. · ' . tc:>xIC StiBS~CES ~L ~: !l!hi• •ub•tance i• liated on the Toxic 
Sul:aatancea Control Act inventory. 

StJPBR!'tJND AMENDMEN'?S AND RBAO'rBORI~ION AC'? TI!l!L! III : None Batabliabed 
· .. JDZ:&RD ~GOllIBS, PD 40 _CPll 370.2: 

DAL~: 
Immediate (Acute) 

' Delayed (Chronic) 
PB'!'SIOL: 

Pire 
a.activity . 

EMERQ!NCY PLANNING AND COMMUNITY RIGHT TO INQIJ, PER 40 C!'R. 355 ; APP .A : 
. ~'Y DZl'RDOUS SOBS~CE - DRBSBOLD PLANNING ga.ur:I!n: 

• 
None Eatabli•hed 

StJPPLIBR NO'J?Il'I~ION RBQOIRBMBN'rB, PBR •O C!'1l 372.45 : 
None Establi shed 

• • 1 

.. ; XIV. ADDITIONAL INFOMllION 
MSDS .· UVISION S~: ~ranaportation infOJ:mation updated 

.. ; ---------- ------ - ------ ------------ - NOTICE ------------------------ - - ----------
' ., 

· : tr* VAN ~ & ROGERS INC . ( "VW&R" ) EXPRESSLY DISCLAIMS ALL EXPRESS OR . 

--------------------------------------------------------------------------------
. ::JIPLIBD ~+BB OF ~ILI!r'Y ~ FI!l'NBSS l'Oll .I. PARrictJUR PURPOSB, 

. ' ·: : . .. 

--.-----------------------------------.----------------------------------------
!ID USPECT !rO ~ PBODtJC'.r OR IN!'Oro«llION PJOVIDBD BDEIN, AND SD.LL tJNDD. 

---------------------------------------------------------------------------------

----------------------------------------------------------------------------~--

ALL INFORMllION APPBllIHG HEREIN IS BASED OPON DATA OB!l!AINED !'RCM ~ 
~ AND/OR RBCOGNIZBD DCBNIOL ·SOtmCBS. WBILB ~ ~ION IS 
!!LIEVEn ~O BE ACCORATE, V1.i'R MU:ES NO REPRES~IONS AS TO ITS ACCORACY OR 

.· m!TICIBKCT. CONDI!I!IONS 01' tJSB .I.RB BBYOND ~&BS C~ AND ~D tJ8ZRS 

. atE RZSPONSIBL! TO VUI!'Y DIS DAD. tJNDER D!IR QIJN OP!lWrINQ CONDI~IONS TO 
. ~ WBB~ ~ PROotJC!r IS S'O'I'l';am.z FOR DBill PARrictJLl.ll P'O'RPOSBS DD ~ 
W!!_Sll!!_~ .RISKS OP TDIR tJSE, HANDLING, AND DISPOSAL OP HE PRODUCT, OR nail 

. 3B PUBLI~ION OR OSB O!' I Oil RBLIUCB OPOK I IN!'O~IOK CON':.l.INBD ORBIN . 
· . SIS IN!'O:RMATION RELATES ONLY TO THE PBODUCT DESI~ HEREIN, AND DOES NOT 

. ~ !J!O ITS OSZ IN COMBI~ION WI'rB ANY O~ ~ 01\ IN .ANY ~R 
:ll.OCESS . . 
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Material Safety Data Sheet.; 
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CALABRIAN CORPORATION 

PllODU<:r XDUTXfiCATZOS 

llRITD " cau.1&11 ClllPQUflCll. ""' an llD W!ST. SUITE -. lllJSTCll. Tl 17llOll 7U·U0·911U 
flll"Fl(f Clllfjef: OiiiMflEC: 1·811>""24-9JGO 

·.z..u.or: SUl.F.UUC ·ACID P(Ul'JIT: >99 
01'8 CDITMUIAllYS: ... 
IJPll8llE Llfll TS: *' ar:a,.,ATtCIW. EJPamlE LUUTS ESTAIUSMBI It CISllA, ACGl ll. OR fTOSlt . 

I 

-----------------------------------------------------------------------------~------------------~ 

. 

oac11rr1c.t1 
IOILlllC .. JIT: 
SPfClnc:G1Av1ni 
ev ..... 11e11 un, 
sa.WIT SIUlllLlTT: 

. all: 

Pft8%c.aL DATA 

Cl:IUllLESS, ~SS. llGl-VOUTILE ..... NfCIUiCICIPIC CllTSUU 
OEaJllMGS lllE\.Tlllli .OllT: 392 F (200 C) OEC. 
2.15 . "tG.ATlllTT: •tL 
IGT AYAILAIU SIJWlllITT I• WlTU: 14. 11 a 0 C 
mu.a.£ l• LIGUO .... tA. DIMETNTLRlllllAIUDE, PnlOCllE, FGRMMIDE, "ITIGCP CDITAl•UIG 

1-Wlrc: a.vaTs; SN&&~Y SDW1LE t• Ala.IL., llETllMDL; u.1GMt1.r S11W1U t• AC!fgft; 
rm.uaE II mu. 
1. ,, a zs c cts a.unmt> 

~.- nn DD 2UL08%0JI D&TA 
:i::;~ flll ,_ OPtallCll ~:A.IGIT flll 111Z111D ._ oPalD TO llUf Cll AME. 

fllE11Gllfl• •••: OIY CllalCIL, C'MD DIClllOE, ....... vara SNAY Cll ST~ ~ <tllll7 dllUiGl!ltCT USPCllSE 
ClltllEIGIK. oar P SID0.4). lea u.G!a fllES, IUE ~TU SPWAT, FGli a. S1'AllDAID FGllf <1911 
BPlliPllCT ...... allDEm, DOT P SIOll.4). 

Fl•FIG&TlllG: .... Clllf&UIDS ,_ fUle MIA IF PDSSISU. aa. CDITAllfaS EJOllOS&D TO FLANS W&rl wam 
,_ SIDE mTn. -WU Al1D FIU IS o.n. S1'AT MA~ '1tCll tTaUCl Ydl: £9S (1W7 ~ 
W 81109IX, DOT P 5811G.4. QUO! PME 60). &JrTlllCIUSll USlllG AGEJrf lmJCATC: 00 
llrf USE •TU OlllC11.T m MT~IAl.. IF UICE lilllUITS Of ~lllf IUTEllAl.S Alf 
lllWLWD. UR •TEI PUT ta Fa: Ill Ft.CllU• MlllllTS. AWDIV MIAflUmG a:ams1vt: DUSTS MD 
ft..a Ftllf ~M1DIA&.. IE9 ..utlD. 

aa..,MlCKJO: · 
a: a.urlGIJS D&n-1•1u1unarr SCJIHUtAI lllLD ll&ITAflOI; 5CID IC/24 ..a.s SCl•·UllSIT ~ lltlUTATfml; zso 
UG/2~ mas ftl-uan lftlllE ll&ITATI•: za Iii Eft•U811T ICDEIATI ••n&Ttal: lt60 lllGlao OUL·IAT U>SO: 100 
llli/D tllTUPEllCllbl.-U.T utt..O; CAICllllGEll STATUS: ~-

SllUAlflC ACID II A - m~ ma ... IUZlll CE .. IHl'fAMT. 

lllAUTlm:CXllMSIW&. 
Mltrr ,_,,. • IWLATICll Of fUES C:. •tST f1ICll ACIDS MT CAUSll m11111 .. , aaru1c. llf.CACR. DlUlllES.S. 
loUlllSS, aiNl&Sl•• MD DEU\'81 ....,....., 89'& VITW ant TIG11111ESS• Al'llU, ftten'flf ~. &1111 Cf.ulQSI$ . 
&"81 1-.UTlm Of a.llOSIYl anGLhEIO, caiY.\l.lsa!llC£ *TSE .... c:mGEI) AllD fl(~ IEl &PSES .. , oaut. 

QlmJC: OPIBlll • llPIAfEI GI ,_«*ED QP'QISUt£ TO ACIDIC NIES MT c:..m EIUSlml Of ft£flt FOLl.CIWED IT JAii 
~IS. ~IA&. llllTATICll llUll CZla - fltQUElfT ATTADCS ~ lllS:llAL ll'lll\IDllA "-Y OCQll , 
GAS'TlalllUTIUL Gl~S ME AUD PGISlllf. 

Fltsf AIO - .... Rm ...... AIU TO fl(Sll All INEDlATELf. [f laOTlll •C: llAS STOP1C, GIW: aanFIClAl • 
USPllATrml. 11Allf411 AllWAT ..., 11.0» mSSdtE MO --••ism al\'CEll If ·~•IUSL£. au Afmta> PEISCM WAlllC 
.., AT IEST. TlfAT STWn..TtCALl.T ·- ....anvnT. ...Cl•ISTUtU• Of a.TGI• 5'1QA.D 11£ PERIODIC I\' 
CJ&LlflED lllaaaw.. GET MOICU. UTUUGI 11981Af£LT. 

SCI• a:IRM:T: ~IVI. 
Aalff ~ - 81111CT a.r..:r lflfll ACIDS ... , QUI!! ~ ,.., • • mas AllD STA&irs . £X1'USIVE stARllllG MT 

- caat FICll Tllf IUUIS flEllCfMTllG 09 lllto Tll£ SCI• U'fUS IECllllRlllG A u.G PCllalS TO 11£AL. ~•JU.TIQllS OF 
CdA1'D TIWI Zft Of SUUMIC: AC1D MY la.Alt£ f1lf -··· . 

IC DlallaE - Hl'E&Tf.D ""'LICATIOI OI A 4S SllL.Uflm °' SULFNOC ACID SE'IUAL tll'ES A CAT f<ll s DATS tll ru 
• 01 S ..... ~ ~ •I~ llltlTATICll. • 

lllST •11 • aMll( a.ICllllUTEO curr•r• AID SllaES lllMSD&AfEU. VASii Al'~CTID AltU WJfll 50"" .. lttl!> OeTEVCEllT 

.. 
I 
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AID 'UlllG! .... TS OI uam '*Tll Ila EVIDhtE Of aatle&l lllUlllS (.U 1..EASf 15-20 MlllUT'ES>. II CASE Of 
CllEMICAL ... s. eovfl ·6'fA ~·u smri.t. DIY 'OIESSIC. ~GE ~a.ru. l&IT .,, Tao TIQrnT. GET •EIUc.\&. 
arTUTtcai u•er1.tEl' -

EYE CDITACT :C'llllllllYI • 
AQIT( 9'QSUll • carrACT VITlt DIWTE I.Cl.OS lllU. c.tl'5IE U•lfOIATI ran•: IXJl.MICHYAL 1111'£1atl • AMO SCl'(TUll:S . 

11.IUIT CW T1Sl «:mllEAL. El'ITULIUM lllTI S,.,.taes ~•At•, TEMIK. AID PllOTOPIDl4. USU&l.1.T ttlE CDlllEAL 
£Pf00U.lt 111'-L lfGDEMTI ~TLT AID lllflalf MT CDU1EM. OPACITIES. Cnn.cT llrTN CDICOTUTED -. .CIDS MAY 
c:..uSli EXTDstW llfQOSIS Of Tiii ClllJUllCTtVA am «mllEAl. IPITllEl.ll.lt VITl ..asstll.£ PEJllTUTrca ... DAUGE TO TllE 
STaCM& OF Tl( CZllllA. c:mMfM. OMICE FIECalOITlf llESllUS 1• IU..-SS. TIE tllSTll.1.ATI~ M O. S Cl: 0# 4 
PUCUf SIDWTIClt WITI A - OI 0 .12 nna "" CDl.AK1'1WI&. MC Of 5 UllJTS PlCllUCl!D A lll;DEMTI OIGIU 06 
cat.ua:nvnrs .., mDIA. SL9STAlftD 11111 " si1 OF LESS TUii 2.0 All cms1008 muas1V£ TO T'llE ms. 

a.mrc EIPCllSUI£ - NOl.mGED GI llPEATED ~to T1IE DUST Cll •ISTS .. , CM.ISE EFFECTS AS KSCIUIC ,. IQln 
EX"'5UIE. . 

FllST ,UO. - IMSll mt UIGJATILT lUTI UaGE MGllTI 06 WITD. GCOSlm!Al.LT LIFTING u>PEl NC La&.0 LI.Ill. WlflL MO . 
!YIDHCE Of Cl91CAL REMlllS (AT \.WT 15·20 MlllRES>. CDITJIUE lnlGATllC VITM ....a.. S4Ull( WTll. TIE pit MS 
IEMIED TO ~ (30- 60 MIMES>. ~· VIH smt1U UIDAGIS. GET "91CAL ATTEJITIOlll 1'9E)IATELY. ; 

lllGfST ltW:cauasl Yi. . . 
&QIT( ~ • l~ICll ~ ACIDS MY QUR Si'UE ... lllG P&&I 1• GITM, 1'1W1Tlll(, AMO AIDOEJI, fCll.UMD IY 

anui;. 01M111fi :°' 'OMr · · . . 
PUCl,JT&TID IL.CID "AID " .. II TJlf IUll) l'llESIUiE. Dlsa:i&.auncm M&'I' I( FCIJllD •AlQJllD TllE ICUTI .. TIGICMT. 
~11\'lf& .. , o:a.- Flmr £DEM Of Till GLOnls. AfTB l•ITIAl. 1£crlNDT. OISET OI F£VU lllDICATIS 11814S1'111TIS 
GI PUITallTfS FIGf llEtFCllATICll Qf Tllf l!SOPMCJa Cit STIIU,OI. TllE P&TJfllf Mf IAVf A llGIO AIDllel VITlllllT 

. P.EIFcUTlOI. IF TllE PlfllJlf uo:JVOS, Sc.ti ~nm 1S .. l#T TD Pl«iliucr ST'llCTUQ M Bl "'-ml'5 TW 
SUICTUU DF TllE ESOPllAGUS. 'lllGISTICll Of Glf.4TP ,..,.. 1GS Oil- SIA.fMllC ACID -.una.s VIL~ c.tUSE WIGllS Of 

. Tll£ STGMa. 
~IC EJllllQ8alf - ~re UlGISTIGI Of. zz a.::arunmt II ™DIET 

Cf UTI Ra 10S GAYS rtmuCED .. OEQ.lllE Ill TflE ..,, .. ·uTE; .. 1~ ~lfTUTlml ,. TME DIET OID mt 'Ima "" 
MIVOSf f'fECTS. . 

fl~T AID • DO lmT &m Gi\STafC UVAGE ca 9£SIS. DIWIE TIE ACID l*EDIAnu ., Dl1111:111C WGE laMllTr..T1U Q£ 
· ·wara Cl MIU:. If 'tllllfTlllli PEISISTS, MlflllUSTEI fWIDS .nATEDLT. lllG6TED ACID flJST IE Of LUTES APHall•T?U 

100 TrfllES TO IEJmEI IT ' 11.&ltuSS TO TISSUES. IF st•nas M£ SE'41E .., PUFCllAHGll OF TICE STCNCI Cit Ell»MAGUS 
IS SUSPEc:n:D , GIVE MOTlt l lfG IT MCUTll llfTIL QDCISU#IC DMlllATICll MAS IE£ll DCJI!. COlEISIACll , IWIOllCIOC Of 
.CIDIMC:, 11TH QllTIClll) GET ICDIC&L ATTlllTlOI 1-IATEU. TIUT1E•T SllCIJU> IE AO'!llCISTOED IT CIUAl.IFIEO 

· llED ICA&. · PhmlQllL. 

•UCTIVITT: t• smsr~ rs lllGllLT STAil£ AS A Ol'r . CJITSTAU.lllE sor.111. IUT I ll IMT£1 50\.UTIOll I T Slcwt T MTD9Cl..Tl£S 
TO ........... Ulll S&IJATE Alll llSIA.fAn. WllEll OISSllLWll •• W.TO, I T ts A S'T1a!G ACID . 

:~ATlllLITIES: : 
11u:•111£: . FODl&TlQI Of .. "°' sosnavr. ID\.OSIVE llTIOGIEI TllCXLOllDE. 

· P'QT&SSU.IC Clll.QUT£: alUDIZES TO SUl.RlllC ACJO MD •niiaral G&S. 
llTUC &ClO: R•ns •ITllC ACD ca.ie VITI SULfMIC M:ID CAUSES VlalEllT RELEASE 01 IUTICIJS axroe. 
flETAl. llTUTtS AllD lllTillTU: MrATlllG lllT UU.T 11 & VICUllT IUCTICIL 
WI.TO! SUM.f llftll:l.rm SUlfi\llUC: ACID TO MlllU._ SUl.fATl MID IUUl.FATE. 
IASES: VIGL.01' IEACTIOll. 
111anllt GAS: allDIZES TO M.AlllC ACIO ,., llnaGIEll GAS. 

DlCDIPGllTlml: TIEIMI. 0£alllmtTIGI M'I' llB.SASI TGllC &ID M"UID'JIS fUllES OF AMGllA. AMD OXIDES OF 
. IUTllaGEJI ,_, U.M. 

· PCILTllUIUTICll: 'UVilll"8 Pel.TIBllATtGI ll4S IGf IEBI IP'OITO JO OCX1ll leU llORJUl TEJIP£i.ATWES A1G 
NUSUltS. 

MAT W &l'f DCIU IOT IGIUTE UMllLT. f'UllNIU. -.,1-.,s ~MY ACD.IU.ATt I• TAllk'S NICI llCPPel ti.IS. MT 
lGlllTl CD9.11Tll&.H (tjDm, P#B; OIL. !TC.). 

SPILL Mii> LU& PltOCl:DUUS 

OCCl'ATICllAL •IU: 
90 lllllf T1ID SPfUJD MTOIAl.. STOP LIM If Ya.I cam IO IT lllTIKllf llSC. Fa. SUI.I. SPILlS, TA&:! &.- WITI SUD OI 
cmlEI ......a? MTDf&l. Alll PUCl llTD ClllTAUIUS All LATO OISPOIW.. fal ~ll OllT SPILLS, VITll CUA11 SllOWIL 
PU.Cl umrat. tlltO Cl£111. DltT Cl:llTAUIR AID mwo. IDlt! CDITAl .. S flOt SPILi. &IEA. '°' LAaGO SPll.LS, Dia 
FM AJlf.tO C» liPIU IOl LATU OISPCU&.. Cf!I' ~ P£al\.E Ml&T. JSllUTI: WAID -41EA &1111 D(JIT EllTIT. 

PltQ"r".a:;-r1Y& ZQUX~ 

~rll.ATIOI: l'llGWlDE LCICl.l OllAUIT GI GO(UL ltl.UTJCll ~lLATI~ STSTal. 
USPllAT'm: Tiil JPICllJC IE•&UTCll SELECfD "'5T • USO or TIE CDITMUurrm 1.EllfLS f a.JNO l• tllE wmc Pl.la, 

9141' IDT l!XCUJJ T• WCRlllC Ll"JTS OI Tiil IESPIU1'GI Ale • .JOllttLT ""J&A'E'D IT TllE NATIOllAL l•STITUTE FOi · 
~ATI~ SUE" AllD HEM.TM ,., Tiii! •1• SAF(TT .. lllEALTI -..1w1sJ11At1Cllt . 

Tiii t'Gl;.lOWllG ll!SPIUTGIS AIE 1£ctllEIDD USED Oii TIE OAfA FC:S. JI TllE PflTSICAl DAU, MEALTH EFFECTS A11D 
1'CJllCln SECTIC:.S. TIET AU IAlllB II OIDO 'tell ., ...... ro lloUUUl aESPll&TtllY ...artCYIClll: 

DUST MID •IST llSlllMTOI vtTM A N.L F.llCl!Pl €C&. 
&fl·pURl"llG l'Ull F&eiJ!lECE IESPJIATGI 111?11 A WIGl-EfFlCIEllCT PAITlCIJl.Afl fllfll • 

• 

PllEIED Al•-JUtlFTl _,. IUl'la&T• V1TJ A TJGllT• flTTlllS 'ACEPIE~ Am •UGll•EFflCIOCT P-.aTla..&TE flUU . 
''" -c- Ut'l.1111-All l!WIUTca VITI & R&L fACEPIH2 aPEUT!D i• NlSS.E-09Wm ca OTllH PaSfTt~ l'USSUIE 

llllE 01 'Ufll A FULL f&aP'IECE , tlEUET 01 llOEll OPRATID t• CDn'tlllalS-FLClil llll:lle. . 
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.: Material Safety Data Sh~e~ . ~ 

CALABRIAN CORPORATION 8ULPJ\MXC: AC:D) ti corr. 

Sll.f•t:alT&I- llllUTIUS MIPM.ll\IS lllT11 A Mt. fACEPIECIE GNUTE.D UI PUSSllE-oBIAID C» OTMEl llOSZTl"E NESSllaE ..... . 
Alt FllEJ'laTllG .. 01'1IEI llleJl&TB.Y 01W'OOIS TO UR at llEU.TW CC.ITICllS: 

lll1-Cllf1'AI- crarfAlllD m&TIUIC: .tPP&MlUS WJTI fU.t.. '-'E'JICE G'O&ta I• NE"'E MMllD ~ OT"H POSrTtW 
lllllSSlaEl&DE. -

~Ult-Ala llsPll&TCa VITlll FULL FACEPlfCI Me c.f.U1B I• NE .. ._..ca 0110 PGSlffV£ l'ftSW JGE 1• 
.... lllATI• Viti' All &anUMt SElf-c:DSrAJllQ ..-rill& MINMU a.aarm II PllOSlaE-0 .... cm OflrEI ll'llllTIV( ......... . 

a.ai:~::::r ~.~.":'!:'= l'llOT£CTI~ <IlllUYICIS> a.ora~llrO .. IGllPIOT TO ~If •t POSSlllllTT 

GUMS: BftAll'l!E MIST - ...... I.ATE PIClfECTIV! GUMS TO NIWllf CZlfTllCt Vt TM Tit$ SUISTAllCE . 
ET( f'IOJECTICll: 99'lm& IUIT \EAi ~ Ol .DUST-tnlSTMT Uf£T'I' GaliGLfS MJ A f AasHIELO TCI PRE\IDT 

CDrrKT' Villi Tiii a.esTMtE. cml'ACT LSISO SllU.D IDI' • ...-. 
9D' &' r Will HCtl.ITlD: 'IRE TIEil II lllf fllaSSrtlLm TMT M Bl'UJftl'S fTIS faJJm SS:Jll 9CAY 8' £JlllOSC Ta 

. TllS a&STMCE. Tiii aPL0ta SlllUU» PllaVIO( M Ell *'I ftlllf&ll Am ClltCX Dl£llCll 5'DCI VITllll TllE l._IATE . 
llllK·MQ ... s ,. •et - -

CAUlllM ClllflalATJ .. 6/V8' 

Ttll l.,..TICll .. ,. JI aUEVB TO IE UUMl.E. ~. 111 ~. OPUSS Cll l ..i>lJEO, IS JWIE &S TO ITS 
ACCUUCT ca~ .. .-£ IS *DE As TD TllE FftllQS Of TIUS •THI.Al Fm""'~- TllE ...,,AC'l\.UI 
SULL ll01' R C.JMLE FOi ~ TO flOSOI al Plltft'ITT IESIA.flllli ,.. ITS USE. IOTillllCi HEaU ll SJIALL IE cmsree 
As A lf<Dii'EIDATICll Fal USE l• VtOl.ATlml ~ AllT PATEllT'. 

, / 

• 
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At.so ...i ~ • .i. bto. 

JaTDUL SAft'l'lr DATA aaT 

P&IU 1 
llllD8 JIQ. 16-075368 

· PAGE 03 

·s•cT10N 1. OH ..... ICAL .. llllltODUOT AND COMP~ IN .. OlltMATION 

PlltODUCT NAMli Otc•o,....,. NA-.X 

SYNONYM 
Tetraaoctlum E:DTA 

CAB • . 
,a.4-02-8 

~NU~ACTU11t•11t•NAMa 
Akzo N~O.I Cheml~l• Inc. 

OM•MIOAL NANI& &911.......,......... I S &&Q -a .... _. . ....., 
OMmMIOAL .. ORMUL.A 
C,OH12N208N•4x4H20 

OMIDWllGAL .. AMl&.T 
Aminocmirbo~lc aold s.lt 

PlltODUOTl"TliOMNICAL. IN .. O .. MATION 
'1-800 eee ., 200 

· Ac::t1:)11tUa M•CHC:AUHANDLINO llM• .. o•NOY 
1-91 ....a&3-8948 .' S Livingston• Avenue 

. Dobbs P•ny, NV 10522 

OOUNTfltY 
U ,&A 

TRANSPORTATION liMliRO•NcY 
CHEMTREC 1-800-42~9300 

. ~lltODUOT ua• lltliVISION DAT& 
. ~ueaterlna •a•nt 8/201199S 

·. t•8U• DAT• 
8120/'1895 

llltliiVISION NO. 
OCM 

-. 

s•CT10N :z. OOMllli'OalTIONJIN~OlltMATION ON INOlltliiDIENTS 

P• .. CliNT 
ae.ggo 
14.000 
0.200 

•liOTION ~- NAZARDS IDllNTIPICAT10N 
-- --- - ------------- - ·- - --- ----- -·---~ -- -·------ --- ------ --- -- - -- - ---- - -----

Ap~ran- & o.lor 
AiJpeanDc:e : C%yetall ine C:ZSC) 

. col or: vhite 
Oi:\or : odorle•• 

STATBMENT op ~ 
A'?TDTION ! COWTAINS MATER.DU. WH?c:Jr KAY CADS& E.DllUY ~- BASBD ON 
AlnMAi. DATA. 
l'OSSIBLB· B?Rl'B .DBPBCT HAZUD-~S M'?D.IAL WRICH •Y CAOSB 
BIRTH DIPECTS BABBD OllJ AlfDIAL laTA. 
PC>SSIBIJ! CMCD BAZNtt>-Cotn'AlllS KATBIUAL Witte& NAY QUS'S CAlllCBll 
BASBD CS A5D1AL DATA. 
RJ.•x of c:anc:e~ d.pen4• on duration and le-l of mcpo•u~ . 
~LB IN ~CORDANl:lt WITH C:OOD DIDOSTRUL HYCIBNS PRACTICBS . 
AVOID UNNBCBSSAJlY SXPOBtl'JUt . 
RBMOVB l'IATBRIAL l'RQM BYBS , SJall Am> c:u'ITBllllC . 
t1SB WITH 1'DBQCATE VBNTII.AT.IOlf . 
WASH 'ntOROUOHLY AF'11iR .YMIDLZNO . 

191re a ~loalcan .._...,. 
Not ecGliider•d a fire baaard. When invol-d iD & r.ire, 111&y produc:e 
irri t a ting fwna• and/or g••••• i f heated to 600 c . or aJ:love . 
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Akso --.i Q-.t••l• r.o. 
G'l'DIAL 9UTrY Dil'l'A 8IDllrr 

J:IATS ~JtDnSI>: 12/1l/1,95 

~ Di••olvin• ~-x 
.... 2 
11111118 JR). lC- 0153•1 

' 

----·-·------- ---------- --- -------·---------·------------------------------
••cTION a. HAZAl!tDS ID•NTlll'IOATION 

(CONTINUaD) 
~ -- -- -- - -- - ----- - ------------------- ---- ------- - - -- - - -- ---- ,-~------------ -

Prl'"8ry Rowe. o• IK:lltpoaw-
Ski.Jl and •Y'lt c:oncac:t are th• principal rO\&t- of a:poenu:e to thi• 
prochac:t. . 

lnhala .. en Ao..._ lix~wre 
Inhalation of cluat iuy be irricacizig to llNCOWJ melllbr.n•• and may 
caW1• 1.1pper re.piratoxy trace i:i:ritatiCIZl . 

Skin C•rna•t - ACUTIS 
· . Skin contact i • not expected to c~- irritati an. 

·&ye· oon._et - ACUTli 
· . aye ~tact -y caw1e1 1111ld. irritacion . 

lft•---•n -ACUTli Thi• product b&8 a l ow ord.r of toxicity . Jro eignific:.ant t axic 
effect• are expected . 

. O~CtNOO.NICITY' 
IARC • • •• YBB OSD. 
NTP ..•. YU ACOIK 

•••• NO 
•••• NO 

lnhaa.t.l•n ~1...- Aid 
Remove victim to fr .. h air . If re9111ratory irritatioa occurs 
or if . .br.atbing :bee:-• d.iffiCNlc, get med.ica.l att:eQCion. 

81dn eo ...... - P'lr9t Al4111 
a- c:one.aminated c:lol:h1ng &Ad equ.1.f"9111Dt . Wash all ~feeced ar•a• 
thoroughly with plenty of ooap and water . 1f••h any c:ontuiin.ated 
clot.bing and •hoe• before re"91e. Obtain medical attention U 
irritation oc:c:ur• . 

•Y• C•ft .. ot - ~lrat Aki 
I11D1ediately flueh •ye• with plenty of running water. If victim ia 
wearing c:ontac:t l-.oee , r9llDOVe them. Hold the eyeli~ apart during 
the f l\l.ehing to eiiaun rineing ~ the citi re. lllU'face of the eya 
and lida vit:h wacer . Get ~1c:al attention if irritation pereiate . 

ln8eetlon - P'lrat Aid 
a1v. •everal gl••··· of -t.er. If vend. t ing OCCNre, keep h-d below 
hip~. to reduce rbk of -pir•tion. Qive flu1.U again. Seek -c:Uc:al 
~ttent1on if health •ffec:te occur . 

Me481-1 ••ndte.lon• ••• .. v.-.ct There are no dat. avaJ.rable Which addreee .-clic:al. c:cinditione that 
arc generall y recognized a• being aggravated by axpooure to t M• 
product . . 

N..._ ilo .. 9'Y•lolan . 
' Ne apecific antidote is lalown . B-ed CD the individual. reaction• of 
the patient . the phyaic:ian'• j~dgement ahould be \Uled t o c:ontX'Ql 
eympt oma and cl.inic::U c:ozuliti o.na . 

PAGE 04 
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..a.t.o .lllabel dl-'.••l• rao . 

M~ ~ DA.TA llDltT 

PUii 3 
JUIDa JIO. 11-075348 

•&OTION •· llllllt• ... OHTINO MmAaUR•S 

.. LASM POINT 
N/D F NID C 

AUTO toNmON T&M~lltATUlllllii 
NID F NIO C 

LOWll.- SX~LOelON UMIT 
NA 

.. LASH MliTHOD 
N/D 

U .. PliiR .... 1..0SION LIMIT 
NA 

m...nqulahln9M94lla 
. Uee water fOl!J, dxy powder , fOMa or carbon dicocide exting\11ahing· 
. a.gen~.•· 

. ,.,,.. P'l•tidft• .. ,....du .... 

. . AB iii · .-ny .fire. pr-vant h\llllm1 ecpoev.re to fire , SlllDJte . f\llnll• or 
procluc:ta of ~et.ion. S-CU.te non--•encial pereomiel frarn the 
fir• ~-. . Pirefigbtera ahoul.d ,...r full-face . eelf-coneained 
breathing apparat u.e and inperviaua pirotec:tive clothing. If poa­
aible, move container• !rora the fire a r.. . If uoc leaking. k~ 
fire expoaed <:antainere cool vich a water fog or epray to prevent 
rupc"r• ®• to exc-aive beat.. High preea\lre -ter -y apread prod­
\lCt from broken container• 111.cr•-ing cont-1.Dation or fire hazard . 

Cant.ami.OAtad building•. are- and. equipeent lllWJt not be uaed. until 
they a r e properly daccmtam1J1ated . Dilte fire ,..ter for later cliepoe­
&l • Do iioc &llov ccnt-uuu:ed. -t•r co enter -cexvaye . 

,.Ire & lixP.loelon H-rd• 
Not couid.ered a fire. hazard. When involved. in a fir., may produc:e 
irri t 'ilting fua.. and/or !J••-- i f heated to 1500 C: . or uav. . 

Other .. ,_ • ._.,._.._" Hazard• 
•o other explaJiicm ba%ard.e of chi s produc:t are Jmawn . 

M-r~-... ,..._..uoea/Cornl9uetl•n 
oxi des af carbon aind nitrOl!Jell are p rodl.aced by the cOlllbustion of this 
product . 

PAGE 05 

NP'P'"A MliALTM NATING , N,. .. A FLAMMA81LITY lltATINO 

N .. ~A l't&AOTIVITY l'tATINO 
0 

1 • 

N .. PA O'TMliillt 
NA 

s•CTION •• AOOID&NTAL. --•L&A&lil MliA8U11t•s 

Ole•nwp 
Scop eou.rce of api.11 . Sw.ep up •pilled solid material. bei.ng c:are­
f\ll noc to create dwat . Retuzn •weeping• co at:oc:k or. if contamin­
ated , place in~o • c:helldcal W&8te CQl'lt:ainer for di.apoaal . Coatant.i.n­
ated ar•- . b\l.Uclinga and ~ipnwut: tm&.9t not: be \ieed \&Dt:i.l they are 
properly dac:~tami.Aatecl. Generoualy c...rer c:outami.n&ced •r- v icb & 
alurry of c:oirmcn hOWtehold. po-dered la\lnlhy dat:erg.nt and water . 
Uai.Jlg a eciff ~h. work cha •l\U'ZY into C%'aCk• and c:reYices. Allow 
to otand for :Z-3 8'J.niac.. . Th.a fl~ with -tar. a.pe.t if nec:e.­
• ary . l>ik• -ter for later diapoaal . Do noc allow eoz&c-uiated 
vater to .enter wate:rwaye . 

• 
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• Di••olvi ne NA-X 

.Alriro a.ltml dl..tGel• ZJMI. 

D.!'aXAL SUSTT DATA GID'l" 

•Mm • 
MllD8 Jl'C). 1'-0753•• 

------ -----·------- ------------------------------·---------------- ---------
S•CTION 7. NANDUNG AND 8TO~li 

----- ------------·- -------------------------------------------------- -- ----
Handlln9 

Avoid p rolonged 1AZ1d/or rep .. ted •ki?a and ey. cant•ec .nd inhalation. 
Mi nimize che generation of ch&.9t lfh•n homdling this product . 

.._ra•• 
.lteep container c:loeed and dry . 

o. ... ,.., co"',._..._ 
. No epecfic: coament• . 

-- -------~ ---- -- ---------- -- ----,· --- ---- ----- ----- ------- -- -------- - - --- --
SliiOTION 8. SJCPOSUR& CONTRO._.,PERSONAL .. ROTliiOTION 

-- ---- -- ------- ---- ---- ----------------------------------------------------
,.-~•r.._-:y protm,...on 

rf hlUldling aperatione lead to du.clllg, wear a NJ:OSH-approved h4llf­
maak , air p~rify~ respirator with ~t. mi•t and fwne filters 

When Wling respirator cartr14g•• or c:a.Ai•C•r•, t!Msy llNllt »e '11an99d 
frequently (following ••ch u.e or at the end of the .-orkebiftl co 
&a•ure breakthrough exposure does not occ:ur . 

. • k ............... .. 
Sltin conta c:t v1ch thie produc:t should be prevented through th• uee 
of s~it~le protective clothing, gloves , and foot"8ar selec:t.ed with 
regard for uae condition expo•ura pocencial . 

-• 

•v• Preie.otlon 
°"•t.-tight goggle• are re~ded when. handling t:hie product: . 

Vontlladen p...-.eelon 
Special veutilation i8 '18ually not required \Ulder no:nial uee c:acd1 -
t~one . General plant vencilaticn ebOW.d be edeqi&ate iii mo•C caees . 

Oth•r Pr--.~on 
A,l. l food and ._,ltiJig -teriale should be kept iJ1 a •eparate ere& 
away frotn cl\e etorage/ u.. loc:ac1an. &atiug, dri.aki.Ag &nd 8t11Dki:ag 
should be prohibited in •re•• whore there i• a potenc.ial for signi­
ficant e:xp08ur• t:o this -C•rial.. Before eat.Uig. 4rinlt1ng or 
BIJ!Olti ng, h&hd8 &nd face ehould be th.oro.&ghly vaebed . 

Bye va•h fountaip.. or other ~ of V&9h~ the eyea wich a gentle 
flow of cool co tepid t:ap -t•:r:, ahOW.d be r-adily available in all 
area• vbere this 1Nlter1-1 is handled. or stored . V&ter ehCN.ld l:le 
8upplicd through ineulat.ed ilDd be.at-trlllc:ed lin- to prevent fr-ze­
ups in col d weather . 

•PPLICAllLli mJCP08URll ~I.,._ 
In addition to any mipoev.re rl.mJ.te cliepl.a~d in Sect1CIQ II , 
~o•ur- to th1• prodUct should be c:antrolled Ml.ow l i11dt:• 
eec&blished for "Part1C\llate9 Jlot Othe%Vi•e Classif1ed (PNOC}: " 
10 1n9/ m3 • -l'CGIB 
15 mg/ 1113 ltotal du•tl: S ff11J/ 'ta3 (reepirahle tract:iOG) - OSHA 

T&.V TWA ...-.L 

PAGE 06 

c•L 
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a'1'D.%AL MnTY IMl.TA 9lllmT 

•MIS 5 
llllD8 JID. 1£ - 075~•· 

-- - ---- ---- - - -- --- -- --- ---- --~ - -- -- ----- ---- ------------A --- --- - -- --- ---- - -
••O'TION ... llX .. OllUllllii OONTlllOLS1P•111t•ONAL PlllOT•c"i"loN 

(OONTINUllD) 
~------------- - ------ ~ - --- ------------------- --------------------- -------- -

T....-...... aDTA 
~ """ MID HID HID 

"'°CM"' HID NID NID .UC 
NI08H HID "'° NIC • HJD 
tlU~ "'° NID MID NID 

~ 
O.HA HID NIO MIO HID 
AICQllot NID "'° NIP HID 
Nt08M HJD ~ NIO ""'° SUll'PU&R NID · MID ~ NID ... ......_ __ 
oeHA HID NJD HID HID 
~OIH NID HID HID HID· . . NI08H HID NID NIO HID 
8U-UliJlt NID NIP NIC NID 

i..80&ND: 

. . ID(P08UR• 1.IMIT 0.-0-.1.--noN• 
· ~IL C!• 11 ing B:xpa.ure Lindt 

1'81. PeJ:tlliHU>le -.poa\&re Liait 
STBL Short T•rm BlrPo•Ure Li111it 
Tl.V Thrwe.bold Litdt Val'la.e 
TWA Tiis- We.igbeed A-rag· 
N/D .• Not Deeer11li.Ged 

s•cTtON . . .. HYSICAL AND CMlliMIOAL PlllOP•fl'l'TlliiS 

VAPOR' .-lllt&8SURI& (nNft M9) 
N/D 

..__. liVAPORATION llltAT& 
NID 

aOIUNO POINT 
NiO F N/D C 

8~CIFIO QRAVIT'Y 
NIO 

VA~l't D•N&ITY (Air • 1 . O) 
N/D 

VOt.ATlL.91 " 
N/D 

ODOR THR•SHOLD (PPlft) 
N/D 

auLK D•N•ITY 
AP - eso keJrna 

HID 
NJD 
NIO 
N<O 

"'° NID . 
MIO 
HID 

Nit> 
MIO 

"'"'° HID 

801.U81LITY IN WATllR SOLU81LITY IN OTM•lll SOLVllNTS 
. - , i oo g/f (20C), ,$00 g/I (80C) N/D 

COliiP ... ClliNT O~ OILIWATalllt 
N/O 

M•LTINO ll'OINT 
N/D F NID C 

CLOUD ll'OINT 
N/D F NID C 

lll'LASM METMOD 
N / D 

• 

POUl't~INT 

N/D F N/D C 

pH P'AOT'OR 
AP - 1 i ('1.,. solution) 

~LA•H .. OINT 
N/D F NID C 

U"'PliR -.XPl.OSION UMIT' 
NA 
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• 
D'!'SJUAL 8Anft DA.TA Sman' 

DA.TS PRIJft'SZ>: 12/13/1995 PAD ~ 

JlllD8 llO. 1'-075368 
I>iia•olvin• NA-X 

SaCTION e . PHYSIOAL AND OMaMICAL 191110191iilltTlli8 
(OONTINU•D) 

------~---- - ------ -- -- --- ----- --- ----- -- ---------------------- - -· ----------

PAGE 08 

LOWB,_ mJCPL.OSION UMIT 
NA · 

AUTO taNmON TliM .. aRATUlltli 
N/D F NID C 

~r . 

None. ·· 
------------------- ------- ---------- ----------- --------------------- -------

s•CTION 10. 8TAIHUTY AND llltaACTIVITV ...... ;.,, 
. · Dec:oapoeitian te9peratura: >200C: 

ln•o"1..a..lallltlee 
· · Avo!d c::ontac:t •ieh al:wnini\&111, nickel . zinc. c:opp•r • .nd copp.r alloy• 

,.•l:w"ll'R•rt&aelon 
· H&zard.o"8 polyaierization 1• not ~cted to occ:ur. 

C.-00"'9~· ..... 
Decciq;io•i ticm product• a.re ~bon d.ia:xide, c:~l:M:m l!llllClll.O:Xide &ad. 
ni t:rog.n oxide• . 

Condition• ._ Avoid 
· Cont;act v itb etrong oxidizer• ebould be avoided. 

SEOTION 11. TO.JUCOLOOICAL IN .. O~TION 

Toxlool_l_I - lnh•._tlon 
Ilibalatian toxicity cl.at.a Are not availal:lle for thi.e product . 

--.A Inhalation Chronlo S;icpoaw~ 
~,., d;lranic: inhalation e.xpoeure effects f o r this product are n.ot known. 

l •ee section 5 •Noto to Phyaician" for addition.1 intonaat10A) . 

Tox1-1-.1-1 • Derlftal 
I>e~l ~=i:icity dat.A &re not available for thb product. 

81cln ·Coftitaet - OMRONIO 
· . C:h.rotiic: de:r1nlll ~o.ure effect• f or thie produce. ar. not lcnown. 

_. 

• 

T••••-logl••• - •~ 
Thio _preidYc:t i • a mild irritant to the •Y•• · 

'T'•.J1tioologl-I - lfta•-n 
The o rU LDSO for ~bi• -~ezoi&l i• > 2000 r19/kg Ui rat• . 

ln•••-.•n - OM-.ONIO 
Chronic ingeet:icm. of Nl'A ~ beeJI ehown to ctni•• kidney t oxicity . 

C:AlllCINOG•NICl"1"'YIM&.JTA•ISNIOIT"Y 
Nitrilotriacetic acid (N'l'A) Mad ite sale.a wer. dateE11\inecl to Pe 
•po••il>ly c:arcinog~ic to h-· (QX'Cllp 28), .by the Incernatian.al 
Agency foi- a.eeard> cni C:uice:r ( IARCl and a c~mznd which .. _ y 
re•onably :be lllllticipated to be a carcinogan• by the Batiaii&l 
T°"i c:ology Prog'ram (!llTP) • 

... P~C>IC>UCT9V& •P,.liOTa 
BD'%'A and it• sodium ea:Lte Ji.ave been reported., in •aa. etudi-. t o 
~~•• birth ct.fec:ta in l~ratory animals anl.y at ~gerated do•ea 
th.st -r• t:oxic to the mother. Tbeee effec:cs are likely -•oc::iated 
wit:h :inc de.ficiency due to chelation. B:1cpo1"'~ h&TiDg QO effect 
en che 1110the r eb.ould. have no effect OQ t he fet'Y.9. 
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.Ak.o .._l G-to&l• Z.. . 

MTDDl. Mn:TY ~'l'A 8m'I' 

JPMIS 7 
llllD9 •o. 16-075341 

SliCTION 11 . TOXIOOLOOIO.AL INPOlltMATJON 
(CONTINU&D) . 

------- --- --- ---- --------------------------- --- ------ ----------------------
NTA i • not t eratogenic and did not induce reproductive c<lOCicity . 

N&UllltOTOXICJTY 
The I11Nroeox1c: effecc• of tbi• product are not laa-. 

CMher·T•JCl••lo••-• 8f'l1u~ 
No oth•r toxic •ffecte for · • prodYct are known . 

T•ra-*0ll"'8•-
Th• kidney and bl.-dd•r appear to be c.arget organ•. 

·&COTOJitlOOLOOIOAL IN .. OlllMATION 
:Z4h - 2C50, D~hnia IMgna : lCllJ .srt;J/l (Lit .) 

DlST,.19UTION 
Other ecological 1Zlforma.tiozi on thie product i• not known . 

CHliiMIOA~ .. ATll 
. . Thi e product i• not readily biodegr•dable . 

SliOTION 13. Dl8POSAL OONS1Dlii.-ATION8 

w ..... 01•1111!-• 
Diepoee of waste in accord with l oc:al , etate , and f..leral 
regulation• . (NC'tlr : State ·and local regul.ati~ may be lllO:t't 
e tringent than federal regulaciaa.m. ) 

CONTAINlillt Dt•POSA~ 
Cont&iner• ehould be cle&Aed of r-icNAJ. proch&c:c before cUepoeal . 
Bq>t:y containera •houl.d be diepa.ed of in accord&Dc:e with all 
applicable l a"8 and rwgv.lat1QG9. 

•&OTION 14.. ~NSPOllltT INP'OlltMATION 

SHIPPING D•aORl~ON 
· Not reg>ilated aa hazardowl by DOT, see axe.pt.ice for materi&l 

.c:orro•ive to alwninwn 4,CP!t 173.154 (d ). 
Por air, water and i nte:rn.atian&l ehipnimit• thi• product i• regulated 
aa : Corro•ive aolid, n.o . • . (am1~oearbcrxyl1c: acid) , 
CASS 8, ONl.759 . PAc:JCma CJROt1P III 
DOT BMDCIDfC:Y QO]J)Jr lllO . 10 
'!'!)CJ BMBltCll1'CY <JC'IDB H0 . 3, 
(corro•ive to allmiD.wa) 

R•c::au1R•D L.Aa•La . 
None r~ired for domaecic: l&11d •hipamnt . 
For air . water and international •hip111ent , corra.ive labelo are 
required . 

•NVIRON. HAZARDOUS eU-TANC• 

-. 

l'hi• produc:t: doe• not. c:outaiA an enTi.rom99atally batardoua •W:Nltance 
per 49 CPR 172.101 . Appeadi.x. 

PAGE 09 
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•• 

-. 

Akso lrobel &-to•l• nae. 
DTDllL SAn'1'Y J)ATA am!' 

l'Aem • 
JlmD8 JIO. 1'-0153,. 

S&CTION 1 a .... GULA.TOlltV INPO~TION 
~ ----- ------ ----~ ~ ·-- --- ---- --------- --- ----- ---------------- ------ -,-~~ ---

Oon1pon•..- T...._....lum &DTA la aullJ__. 9D t:h• tbllowtng 

•nvlro,...~• U.t 

DSL 
TSCA 

· Doca9•tic SUb•t-ce Liat-C:11DAd.a 
Toxic S\lbet. Cont. Act -lieted 

--~-~--- ~~---------------------·-------------------- --- - ----------- - ---------------------- - -----~ 

DSL 
TSCA 

Domestic Sub•tance List-C:~ 
Taltic Subet. Cont. Act - lieted 

•nvlroll'rl•nwal Llat 

DSt. 
IA1l.C 
HA . LIST 
NJ 'R.- T-K 
PA. t.XST 
?ROP 65 
SMA 31.3 

· TsCA 

Dollw•t:.ic: S\&Mc.ance Liet•C:-.ada 
IARC C:arciDogeD8- 01p9. 1.2A,ll 
Ma•••ch~••tte 81&1»•tance Li•t 
Nev Jer•ey R-T-~ Sal:ard. S~. 
Penn . 114zardo\4• S~tance Li•t 
C&l.ifo:r:nia Prop09iticm 65 
SARA Title III, Saction 313 
Taxic S\Uiet . C:cmt. Act -li•tecl 

OTHafllt lll&OULATOlllY IN .. O~TtON 
No other regW.•t:ory intormaticm ie •vailabl• cm t hi• product:.. 

WHMIS MAZAllltD OL.ASa 
D-28 . 

MliiiALTH ., 
.. LAMMAalLITY 
1 

HAZAfltD fltATING SOURC& 
MMIS 

~&ACTIVITY 

0 

OTH&R 

•&CTION 18. OTH&lllt INPOfltMATION 
------~---------------~,·------------~----·--------------~-----------------

OTHEfllt INPORMATION 
No other information 1• &Yailable-
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-· 

-· 

.Akso aa.bel Cll..to•l• r.o . 

D'IDD.L 8U'll'ft' ~TA SmT 

l'AGll ' ...,. •o. 16-075348 

saoTION .... OTM•R INP'ORMATION 
(OONTlNUliD) 

-~~~~·-J- -- - -- ~- ------------------- --- - ----~----------- -- ------------------

ki2 'tb WWWD01Xflbiii : 

PAGE 11 
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·MATERIAL SAFETY DATA SHEETS .. , 

.M-236 

WA PASTE SURFACTANT 

--· 
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-. 

W I T C 0 M A T E R I A l S A F E T Y 0 AT A S; H EE T 

.supra 1 ate WAQE 
.:.Pr..,,.gd-u..,.c:..,t_c..,.o.,d.ei.; 074 57~AGE 1 

ClaS liQ :73296-89-€ 
Fire NFPA HAZARD RATING 

4 Extreme 
3 Hi gh 
2 - ttoderate 
1 Sl ight 
O Ins1gn1f1cant 

Health ~ Reactiv ~ ty 
Special . . . 

- - · - ----- --·-·--- ------ - ~ ---------- --- ----- ·- ----- - -- --- - -- -·-··---- --- -HMIS HAZARD INDEX HMIS RATI NGS : 

.Hazardous 4 -
3 

Severe 
Ser1ous 
Moderate 
Sl i ght 
Mi n1ma i 

Health . .. . . . ... . .. .. . . i. . 1 
.. t-';ater1a1s 

!dent1ficat1on 
.System 

2 
1 
0 

F1ammab11 ity ... .... . .. : . . 1 
Rea ct i v1ty . .. ... .. . . . . ; .. o 
Pers ona 1 pr otection . .. ! .. C* 
*See l as t page fo r Cod~ Tab l e . 

••=••~•••••·---•=•==a=•••--•-•••••••:::••~••••••••c===•••~•••:====~••••• 

DIVIS I ON A.~ LOCAT!ON---SECTION I 

Diviaign : ORGANICS 
.L9eat ion : ~ClJSTON PLANT. TX 

· 3230 BROOKFIELD ST . . HOVSTON. TX.77045 
imcrgenc;y '1'9 l epbgpe Mmpher : 0 13) 433 -7281 
l'ran•portat;iop Btnerqency: CHEMTREC 1-(800) 424-9300 (U .S. and Canada~ 

••••.• • ••••••••••••••===••••••--•••=====••••--•••••===s•e••••••••====:s•••• 
CHEMICAL AND PHYSICAL PROPERTIES---SBCTION II 
-~•••••••••••••••••••~=~:=~•••••••••z====QQ••----•••a~e==••••-•ces=:=a•• 

ChaCnica1 H~mo: 
. sod1 um auryl sul fate 

rogpnal1; not applicable 
Hazard;zya pacompoMition Pro4uct1~ 

carbon mcnox1de and carbon dioxi de from burnino . 
ox1des of sulfur · 

:rnsompat:ibility (Xee~ a.~ ~:roml : 
stl"'Ong ox1d1zers su ~ydrogen pero~i de. bromi ne. a~d chromi c acid . · 

Toxic and Hmza,rdou1 ntqradien,cs: 
rione 

~: 11qu1d ~: bland 
Appearance : clear i iquid Color : wat er -wh1te to l t . amber 
Sposifi,e grgyity fw!t;er=1~: 1. 03 
:toil ins Pc;ips:. : too c c21 °F> 
Malting Paipt: no data avai l able 
@olubili;y in Water Cbx ~irt t) : soluble at 25°C 
yolatila Cby weight U • -7 
IVaper•tion Bets; : not appl i cable 
yapor Rro11ur1 <mm Hg a; 20•<:) : no data aYa11ab1e 
Vapor n-n1;ev <"it;,•l l: no data avai l able 
p11c1ou , .5to _!) 

Stability : Product 1s stable under ncnnal conditions 
Yisc:osity SYS at ;.ao 0 P: greater than 100 

(Continued on next page) 
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W I T C 0 M A T E R I A L S A F E T Y D A T A .s H E E T 

--------------------------------------------------------------~-------Supra 1 ate WAQE PAGE 2 
Prodµct Code : 07 4 5788 

••••.~.•••••••••••• .. ~••••••••••••- ... ••••a:ms:111•••-as-=•••C:•a~===••••-•••=t::•••• 
FIRE AlO'D BXPLOSIOM DATA- --SBCTIOH III 

· Spec~al Fi~• Fi;btinq g;:osedur91 : . 
1ref1g te:s 111JSt ·be equipped to preyent breathing of vapors or products of 

· canbusticn. Wear an .approved sel f-conta1ned breat~1ng apoaratus and ~rotective 
. cl.qthi ng. · · 

unu1ual fir; and llmiogion Hazards : 
none . 

Pla1hpgim.: CHethod Used) Pensky·Martens ::losed-cup greater than 200°F 
plal!\JMhl• H,nP,t• t: not appl icable 

' izstingu11h~p~ 1qont1 : 
. . Drychem1c~ or waterspray or ~aterfog or C02 or Foam or Sand/Earth 

HEALTH HAZARD"OATA-- -SECTION IV 
•-•=a~••••••••••••••••••••a:==•••••~•••••••••••••~•a••••=•••••••••===••• 

P1;mi1iiblf s~s1nt;ra;ion1 rairl : 
. _ · not app 1cab e 
Chrqpic affesc~ ~f oyerexpoeure : 

no data avai a le 
AQ,lte t~i~ologisa~ p~ercies : 

· animaata on so 1Lunauryl sul fate : oral LDso 1000 rng/ kg crats) 
severe sk1n irr1tant and 1s corrosive t o the eye in animal s. 

Bmerqepsy F~r•t Aid frosedµree : 
: ~! Inned1ate y flush w1th l arge quantities of water for at l east 15 

m1nutes and call a phys1c1an . . 
S ldp Ccnt;ast : Flush "'1th large amounts of water for 15 mi nutes. 
I nhalation: Remove victim to fresh ai r and ca11 a physiciar. inmed1ately . If 

not breathing g1ve mouth to roc:uth respi rati on . If breath1ng is 
d1ff1cu1t, give oX)'gen . . 

It swallowed: Do NOT" 1nduce vornit1ng . If conscious . have v1ctim rinse rooutti . 
t hen dr1 nk large amounts of water . Never g1ve anyth1ng by mo~th 
to ~n unconscious person . Call a physi c1an inoed1ately. 

•---•••••••••••~•~•••••a••••s••••••»=•••••~~===~-=#~•••c==••••~•••=~~••• 

SPECIAL PRoTECT! ON INPOJtMATION---SECT!ON V 

V1ntil1;iep Type Requi;ed <t.ocal,moch&nical,spesi al>: 
lleehan1ca1 · 

Bo•p~gfta~'T1 c1it~~·s;icn <Spec;ify tvpe) : 

P~te;tiye Glffiea : 
rubber or p~st1c. solvent resistant 

2Yft P=•ctign: c 1ca safety goggles 
Other P;qtecciye Egu1f:opt : 

neoprene protect1ve ~ apron. 

CCont1nued on next page) 

E ' d 
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• 

W I T C 0 M A T E R I A L S A f E T Y D A T A S' H EE T 
• I 

·supral ate WAQE 
Prodw;;t 

-
Code: 

FJ;GE 3 
074 5789 

-

••••:s.l!S••••••••••••••:=:=::zca=••••••• .. ••••••c=-~=•••~•••••••==~•:s•••=-•·----
HA!t."DLING OF .SPILLS OR LBAXS---SECTION Vl 

Proc~;rr for c;1eap-g:p : : · · ~or w1th an inel"'t materi al such as sand, soil or venr.i cul l te ; sweep :UP and 
. d1spose of 1n accordance with federa l: state and local regul ation~ . 

. · wuts pi1po1a1 : 
· · 1spcse of 1n accordance wi!h a11 applicable federal, state and local 

regul ations. 
. . 
~••••••••••••••••••••••••c==••~•••••••••••==~=~•Rz==•a••e•••~•=~=~•~==== 

·spzcUL l'UO.OTIONS- - -SECTION VI I 
=•••••••••••••••••~==••••-•••=e=====••••••-•••~••===~=•••---••••e===c••• 

_· orcc:ILlftti~a to ~take-:-i. in h,andlipg Apd aterage : 
Store etween F and 12~ F. 

•••••••••••••••••••~-•••••=m===••••~-•••••s==~c•••-•••-••~•••••~=•••••== 

TRANSPORTATIOB OATA---SECTION VII I 

!2'. 0 I T n ; Not Regu 1 a:ed 
R.eportaQl• Quantity: not app11cable 
freight glaeeification : Cleaning compound 
apee1al 'I';ap•pgrtation Notea: 

none 

- ---··••••••••••a•••••••-mi••••••sz~=••••-s••••••====••~••• .s:•••••••••=•••••• 

ENVIRONMBNTAL/SAFl'l'Y REOULATIONS---SBCTION IX 
•--•••••--•••••••••==•••••••••~~••••===••a•••=a•c••••====s•••••~~••:sa:: 

Section 313 (Title III Suparfund J\mnngrpe~t an.Q RaauthorizAtion Actj ; 
Triis product does not contain any chemi cal subject to the report1ng requi rements 
of Sect1on 313 of Title III of the Superfund Amendments and Reauthorization Act 
of 1986 and 40 CFR Part 372 . . 

-------------~==···-----------·-=3••··------··===···----==~---~=-=·~----
••••••••••••••••••••••••••••c•~•••••*-~•••-•••••••••m•••====••••-=•••••• 

PENNSYLVANIA WORKER AHO COMMUNITY RIGHT TO KNOW .AJ:T: Th1s product does not 
conta1n any ingred1ent(s) listed in Appendix A Hazardous Substance List . 
Th1s product contains the following ingredients at 3% concentrat1on or greate~ : 
sulfur1c acid. mcmo·C12-16-a l kyl esters . soci;um salts 73296-89-6 
water 7732-18-5 

CCont1nued on next page) 
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W I T C o M A T E R I A L .. S A f E T Y D A T A $ H E E T 
________________________ , __________________________ .... ________ ___ 

· SUpralate WMlE tAGE 4 
Prodµst; Cgdc : 074 5788 

(CCJtlENTS continued) 

fraaared l?y: Charles Green 
· Title: 01v1s1ona1 ttanager - GOvernment Regs 
Ori9ipel Pat;•: Sent to: 
Beyifiop pee: 07/06/94 

. suger1ede1 03/21/91 
.. pa.to a=s 

We be11 eve the statements, technical information and recommendations conta ~~ed here1n 
are rel1able. but they are gi ven without ~arranty or guarantee of a11.Y ki nd . !express 

. ·· or implied , and we assume no respons1bility for any loss . damage. or expense. direct 
or consequent1al. arising out of the1r use . = 

******************************************************AAit4A4444AiiiiitAA 
* LETTER O~SIGNATIONS OF PERSONAL PROTECTIVE EQUIPMENT * 
* Safety Glasses ..... . ........... ..... . . . . ... . ..... . .. . .... . .. ... ..... A * 
* Safety Glasses. Gloves . . ............... . ..... . ..... . ..... .. ......... B * 
*Safety Glasses, Gloves. Synthetic Apron .......... . ....... . .......... C * 
•Face Sh1eld. Gloves . Synthetic Apron ... ........... . ....... . ......... 0 * 
*Safety Glasses . Gloves. Dust Resp1rator ......... ... . ................ E • 
•Safety Glasses. Gloves. Synthet1c Apron. Dust Resp1rator ............ F * 
•Safety Glasses. Gloves . Vapor Respi rator . ....... . .......... . .... . ... G * 
•Splash Goggles . Gloves . Synthet1c Apron . Vapor Respirator ........... H • 
*Safety Glasses , Gloves. Combination Oust and Vapor Respi rator ....... l ~ 
•Splash Goggles . Gloves . Synthetic Apron . Combi nation Dust and . , , ... • 
* Vapor Respi rator ....... J * 
* A1ri1 ne Hood er Mask . Gloves. Full Prot~ctive Suit , Boots . ... ....... K * 
*Situations Reciuir1na Special ized Handli ng .. ..... . .. ...... ........... X * 
·········-·····················"'*********'*******•••·····················-

'· 

'-'. 
S ' d 
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MATERIAL SAFETY DATA SHEETS 

410-0237-000 

M-237 

SCALE CONTROL ADDITIVE 

{NAVY PART NUMBER - 411-0237-000 M-209) 
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~. 

Materlaf Safet1 Data 8hoet 
Ma~ •• uud to oe11plf will 
08HA•1 tt•u,. 001111uar••U•11 lltacuaare, 
u orR ttto.uoo. ataae1an1 .... •• 
•••Hl .. a ,., •11111111 ncaulr•••nt•. 
IDIMTIT'I fA• "••d 011 tahal afd Ll•tl 

M· 37 Sca1 c n ro1 Add t1Ye 
Seotlon 1 

Saallon U • Hazardoua 

UN NO: 1760 
IMDC CLASS : 8 

IMDG PAGE NO: 8147 
I.ABLE! CORROSIVE 

U.S. Department of Labor 
Ooawoallonal Scf•IJ 1nO Hullll Allmlnl•tt•Uon 
{M .. -Ma9lClltotY For11t) ... ,. "'',."' o I •Oo 
lel•• .. ,., ••••U .,. eel ••••Ut••· 1' ••y H•• It ~91 ............ ; ...... , •........ , ........ , .. ····· ... . .... , .. ,. , .. , .... , .... 

•......•.•..•...•.. t•······· ................. c ••••• ••••••• .... _ ... .. AG•• TW lllhl ~lall• a loall•aall .. ......... . 
Sulf1te apd1f1ed pol~~arboxx_Jic acid None established . 2.8.31 

Hydrpgy ~byl1deng. 1-diphosphonfc ac1d None established. 18.U 
Phosphorous ac1d Hone estab11shed. 0.9S 

SJctlon fll - Phy•I··. 11/Craemlcal Characterlstfos ............ ,, ••••lfl• Gru•ltt H P•1 1.30 
Vaper r•••Uro •it Mo 

A•p••r•••• •nd oaor yellow 1isu1d; odorle~s 
8ecllon IV • Fire and Explo•lan Haurd Data 
=,.~,.-."':',.~ ... ~ ..... -,.-,l'"' .. '!"'.-.-,_-.-.-u .... -.-,""=---F-C-,---c1---_..,1,...,-,-.-.. -.. -.-.-.-.-?-,-,.-,-.. --,---,-L-E_L_....,..J_u_e_&.._ -

, ~ OSe C:Up _ Not fJ Mll!lb_ B • _ 

Unu1ual l'lf• ... Esp Hloa •11aru After water ]1$ eyapota~eg. solids will burn in presence of strong 1Rn1tion source. 

Ibonnal dpeampnsHfon products ace coz· co .. pbospb1ne so . N~. ~ 
XHA~. aepr. 1tll 



• 

• 

• 

PAGE 19 
MECO PARTS 

' 
01/ 28/1997 11:03 

504-599-4101 

-

, 

Sootlon V - Raaotfvlty Data 

Slab I II t J' 

x 
lftoe•pata 10 A•01111 Corrosive to ferrous metals. alwninum and coppQr 
Hea;ar.tov • V•••••••ltl•n •t B:r1Ho4uott 

H•aarCaue ... , o ••• , coeclttue •• A1ret• F"ire _ i:tl"t!ntt inn1t1on source P•IYMatt&acloa 
Wiii lf•t Oecur x 

Section VI • Health Hazard Data 
Routoh) ol lotrya ltllal•lfnt X l110H\lon? X 

H•oltfl Hccat•• (A•.•I• and Ohunl•> 

Skjn ~ Praetjcally ngn-tox1c: Inhalot1cn - ~ cause irri tation; 
Ingestion - Slightly toxic• Eyes - l1tlY be corro~ive 
C.,al .. 1ulall71 H/A HTPf IARC ti'o11oor•pll•' OSHA Aovulal•d' 

--
51• 0 u• hruloiu er Expo.ur• Ski n: Mi1d irritation; Eyes: Corrosive Irri tant; 

cause i rritat1oni In estion: Possible slight 1rr1tat1on . 

Absorb with inert matar1al. and wash area w1th water & scrub to remove res idue. 

Wa•t• bt•••••l Motllod 

overnment re ulatians. 

Ava1d spills I splashes~ Store in dry area and avoid e~cess i ve temperatures. 
01aer rreeau11001 

Avoid repeated or continuous ski" contact, eye contact. breathing vapor .or mist. 
8ectton VIII • Control Moaaurea 

., 
EY• J1re1e•llon 

0111or P'raeuuw c:1uftln1 er 1111utf"'en1 Rubber apran {opt1ana1) 
W•r•.1H~•11•• Pr-Uo•• d 1 Wash ha.n s l protect he equ1 pment prompt 'J after use & flush 

sp1lls. Practi ce good general hygiene . 
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MATERIAL SAFETY DATA SHEET 

SODIUM METABISULFITE 



Material Saftcy 
Data Sheet 

Product Name [SOo1uM METABISULFITE 

ItemCode ... lo ______ -__, 
BPXA MSDS No ......_ ___ 3 __ 8_. s__.sl 

• 

Manufacturer l._AW __ ED_CORPORA ___ T_IO_N __________ __, 

AWED 

SODIUM METABISULFITE 

PRODUCT SAFETY DATA SHEET 

. A GENERAL INFORMATION 
TRADE NAME (COMMON NAME} X C.AS. NO. 

SODIUM MET ABISULFITE 
(anhydrous sodium bisulfite, 
ABS. sodium pyrosulfite) 

CHEMICAL f'.i!AME ANO/OR SYNONYM 
Sodium Metabisulfite 

FORMULA 
· Na2S205 

MOLECULAR WEIGHT 
190.11 

ADDRESS (No.,SmEET,CITY,STATE AND ZIP CODE} 
ALLIED CORPORATION 
CHEMICAL SECTOR 
P.O. Box 1139R 
Morristown, N.J. 07960 

ALLIED PRODUCT CODE 
7681-57-4 

• 

CONTACT PHONE NUMBER PERVIOUS ISSUE 
Director, Product Safety (201) 455-4157 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 attention. 
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 gastrointestinal tract Very large doses cause violent 

colic, diarrhea, depression, and death. -Reference (b). 
May cause severe allergic reaction in some asthmatics. 

1 

1 



Material Sat~ty 
Data Sheet 

Product Name [SOo1uM METABISULFITE 

Manufacturer !ALLIED CORPORATION 

SKI~ 

. Repeated or prolonged contact with dust may cause irritation. 
Contact with solution will irritate. See pH, Section F. 

EYES · .. 
Oust or mist contact may irritate or bum eyes. 
Solution contact may irritate or burn eyes. 

PERMISSIBLE CONCENTRATION: AIR 
(SEE SEQTION J) 

BIOLOGICAL 

. ·TL V: 5 mg/cu.m. 

UNUSUAL CHRONIC TOXICITY 
None known. 

None 

CC124-219 (11184) ND=NOT DETERMINED 

FIRE AND EXPLOSION 
. FLASH POINT DEG: C AUTO IGNmON 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 Decomposition Products, Section G. 

D~ PRECAUTIONSIPROCEDURES 

FIRE EXTINGUISHING AGENTS RECO~DED 
N.A 

FIRE EXTINGUISHING AGENTS TO AVOID 
N.A. 

SPECIAL FIRE FIGHTING PRECAUTIONS 
Wear self-contained breathing apparatus approved by NIOSH. 

VENTILATION 
Local Exhaust if dusty or misty condition prevails. The TLV may be 
exceeded without visual warning. 

NORMAL HANDLING 
Avoid contact with skin; eyes, clothing. Avoid breathing dust or mist. 
Use normal personal hygiene and housekeeping. 
Keep away from water or acids or heat. 

STORAGE 
Cool, dry, well-ventilated space away from acids and oxidizing agents. 
(Ory to avoid tendency of this product to cake). 
(Releases sulfur dioxide gas slowly at ambient temperatures-see odor, 

2 

ItemCode ... lo _______ __. 
BPXA MSDS No ....__ ___ 3s_s__.sl 



• 
Product Name [$001UM METABISULFITE Material Sa1 ety 

Data Sheet ItemCode .... lo_· _______ ...... 

Manufacturer !AWED CORPORATION 

Section 'F.) 

BPXA MSDS No 

SPILL OR LEAK {ALWAYS WEAR PERSONAL PROTECTIVE EQUIPMENT - SECTION E) 
Promptly sweep up with minimum dusting and shovel into an empty 
container and close. Cautiously spray residue with plenty of water. 
Provide .ventilation to clear sulfur dioxide fumes which will be 
generated as a result of water contact {See Section I for disposal 
methods.} 

SPECIAL:PREC.AUTIONS/PROCEDURESlt...ABEL INSTRUCTIONS SIGNAL WORD: WARNING! 
Avoid contact with acid and oxidizers. 

E: PERSONAL_ PROTECTIVE EQUIP~ 

38681 

. ,. RESPIRATORYPROTECTION 

• 

• 

Where requir~. use a NIOSH-approved respirator for dust, mist, and/or 
sulfur dioxide gas, as conditions indicate. Some exposures may require 
NIOSH-approved self-contained breathing apparatus or supplied-air 
respirator: 

EYES ANO FACE 
Wear hard hat {or other head covering) and chemical safety goggles. Do 
not wear contact lenses. 

HANDS, ARMS, AND BODY 
For 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 gloves, 
clothing, and boots. 

OTHER CLOTHING AND EQUIPMENT 
Eye-wash facility. 

F. PHYSICAL DATA 
MATI;RIAL IS {AT N.ORMAL CONDITIONS): APPEARANCE AND ODOR 

LIQUID X SOLID GAS Fine, white granular product. 
Pungent sulfur dioxide gas 

odor. 

BOILING POINT DEG. C SPECIFIC GRAVITY VAPOR DENSITY 
Decomposes above 150 Deg. C (H20 = 1) {AIR = 1) 

1.48 N.A. 
MEL TING POINT . DEG. C 

SOLUBILITY IN WATER . pH VAPOR PRESSURE 
{% by Weight) {mm Hg at 20 Deg. C) 

{PSIG) 
39% at 16 Deg. C 1% solution; pH= 4.3 N.A 

EVAPORATION RATE 
{Butyl Acetate = 1 } 

N.A. 
(Ether = 1) 

%.VOLATILES BY VOLUME 
{At 20 Deg. C} 

N.A. 

3 



Product Name l$001UM METABISULFITE Material Sa1 ety 
Data Sheet ItemCode '""lo _______ ~ 

• 

Manufacturer lAWEDCORPORATION 

G. REACTIVITY DATA 
. STABILITY CONDITIONS TO AVOID 

BPXA MSDS No 

• 

• 

UNSTABLE X STABLE Temperatures above 150 Deg. C: 
cause evolution of toxic and 

corrosive gas (sulfur dioxide). 

INCOMPATIBILITY (MATERIALS TO AVOID) 
Oxidizers may cause strong exothermic reaction. 

. . Acids: yield sulfur dioxide gas, which is toxic and corrosive. 
·· Water: :increases the natural rate of yield of sulfur dioxide gas. 

HAZAAooU5 DECOMPOSITION 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 
with water. 

HAZARDOUS POL YMERIZA TJON 
MAY :QCCUR X WILL NOT OCCUR 

CONDITIONS TO AVOID 
N.A 

. H. HAZARDOUS INGREDIENTS (Mixtures Only) 
MATERIAL OR COMPONENT/C.A.S. # WT.% HAZARD DATA (SEE SECT. J) 

N.A 

DEGRADABILITY/AOUATIC TOXICITY OCTANOL/WATER PARTITION COEFFICIENT 
. N.D. 

Aquatic toxicity: 

120 ·ppm/24, 48, & 96 hr/mosquito fish/TLm/fresh 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) 

40CFR 
11 6-117 

WASTE DISPOSAL METHODS (DISPOSER MUST COMPLY WITH FEDERAL, STATE AND LOCAL 
DISPOSAL OR DISCHARGE LAWS) 

Neutralize with alkali and flush to sewer with plenty of water if 
permitted by applicable disposal regulations. Good ventilation is 
required during neutralization because of the release of S02 gas. 
Oxidation to sodium sulfate solution 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 
be disposed of by an approved contractor. 

RCRASTATUSOFUNUSEDMATERIALIFDISCARDED 
Not a •hazardous waste" . 

HAZARDOUS WASTE NUMBER:(IF APPLICABLE) 

4 
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Material Sat~ty 
Data Sheet 

1111111 Product Name [S001u_M_MET __ AB_1_su_LF_ITE ______ __,I 

Manufacturer IAWED CORPORATION 

.. 40CFR 
261 

J.REFERENCES 
· PERMSSa.E CONCENmATON REFERENCES 

(1) "Threshold Limit Values for Chemical Substances•, ACGIH, 1984/85. 

REGULATORY STANDARDS 
0.0.T. Cl-4.SSIFICATION: ORM-B · 49 CFR 173 

-· ooi: ID No.: NA 2693 
FDA regulations apply to use food and NF grades (21 CFR). Food use in 
. meats ·or in food recognized as· a source of vitamin ~1 is prohibited (21 
CFR 132.3766). 

·~ 
· (a) ACGIH, Documentation of the Threshold Limit Value, 4th Ed., 1981, 

Ar:n. Cont.· of Governmental Industrial Hygienists, Cincinnati 45202-a 
· · ~eview ~or this material with 4 references. 
· ·(b) Coa~t Guard CHRIS system form covering Sodium Bisulfite and 

Metabisulfite, ·sss·, October, 1978. 

K.ADDITIO~ INFORMATION 
This· prc:iduct is not for food or drug use unless material is labeled •tood 

• grade• or ·NF grade,• as applicable. · 

FILE #814 

itemCode i..;;lo _______ ---i 

BPXA MSDS No 

THIS PRODUCT SAFETY DATA SHEET IS OFFERED SOLE. Y FOR YOUR INFORMATION 
CONSIDERATION AND INVESTIGATION. 

• 

AWED CORPORATION PROVIDES NO WARRANTIES EJTHER EXPRESS OR IMPLIED ANO 
ASSUMES NO RESPONSIBIUTY FOR TI-IE ACCURACY OR OOMPLETENESS OF THE DATA 
CONTAINED HEREIN. 

5 
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BP EXPLORATION 

September 4, 1997 

Northstar Project Distribution List 

BP Exploration (Alaska) Inc. 
900 East Benson Boulevard 

P.O. Box 196612 
Anchorage, Alaska 99519-6612 
(907) 561-5111 

Final Project Description CFPDl. Rev. 1 
No.rthstar Development Project 

Transmittal of UIC C'lass 1 Disposal Well Permit App.lication Update 
Revised August 1997 

Dear Registered FPO Book Holder: 

BP Exploration (Alaska) Inc. (BPXA) is enclosing this revised Underground 
Injection Control (UIC) application for a Class I 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 written correspondence 
with the Environmental Protection Agency (EPA), Region 10. These changes 
and references to these changes within the application are summarized below: 

• 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 criteria that is 
described in Section 5.0. 

• Disposal well design: Section 7.0 and Appendix F 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 fracturing have been updated to reflect the 
information BPXA provided to the EPA in February 1997 at the Slurry 
Injection Technology Workshop. 
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Class I UIC Application 

Document Declaration 

This Underground Injection Control (UIC) Application for a Class I Industrial well permit 

i~ submitted to the U .. S. Environmental Protection Agency - Region 10 by BP Exploration 
(Alaska) Inc. (BPX). The proposed site is located at the Northstar oil development project, 

15 miles northwest of Prudhoe Bay, on the North Slope of Alaska. 

The Application has been prepared according to the U.S. Code of Federal Regulations, 
. Title 40 - Protection of the Environment; Part 124 Subpart A which outlines procedures, 

Part 144 which lists general program requirements, and Part 146 that deals with specific 
program criteria and standards. It is formatted per instructions and guidance provided by 

the Region 10 office in their letter of September 14, 1994. 

Official communication regarding the Application should be directed to: David A Wallace, 
Health, Safety, Environmental, Business Manager, BP Exploration (Alaska) Inc., P. 0. 
Box 196612, Anchorage, Alaska 99519. Inquiries regarding clarification of facts may also 
be directed to Ms. Janet D. Platt or Ms. Alison D. Cooke at this office . 
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Executive Summary 

In this reyised 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 in·the 

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.S. Environmental Protection Agency's 
~p A) reported national directive (July 1994)1 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 oftankage, pumps, piping, controls, 

and a Class I injection well (Exhibit 2-3). If project life lasts 20 years, total waste 

disposal will consist of 900,000 barrels of Class II drilling and production wastes, 

l:f:pA 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. 
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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 
reservoir. 

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 

i:r:t 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 
injection 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 ~orage 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 ofUIC Program requirements are requested in this permit application . 
These waivers are consi~ent 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 will 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 samples 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 experience or the 

Northstar waste confinement assessment has identified any significant concern for 

breaching the confining zone. Accordingly, a waiver is requested from the stipulations of 
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40 CFR 146. l 3(b) requiring ambient monitoring in the saline aquifers above the 
confining zone. 

BPX is committed to proper well construction and operation. Systems are in place for 
proper monitoring and control of all surface equipment and to guarantee mechanical well 

integrity. The implementation of a Class I manifesting system and a Waste Analysis 
Pl~ patterned after the ones used for years at the Prudhoe Bay Pad-3 Class I solids 

~orage and injection facility, will insure proper waste handling. This is further backed up 
by a comprehensive Spill Prevention and Control Plan, operator training program, and 
relief well contingency plans should they be required. With these systems in place, 

contamination of surface waters will not occur from deep well injection. The 
combination of confining beds, the confining zone, overlying siltstone layers, and the 
1500 foot permafrost interval should further guarantee that the surface will not be 

breached. 

BPX, in this application, justifies technically that Class I injection is the most 
environmentally sound and cost effective method for permanent disposal of wastes, and 

one that meets the BPX goal of zero surface discharge and minimal storage. In addition, 
BPX has demonstrated the corporate commitment and financial resources necessary to 
implement a successful Class I injection program at Northstar. This commitment is to a 
long-term method of disposal for total field life, including proper well abandonmei;its and 
final closure. 

BPX requests the EPA authorize the drilling and operation of the two Class I wells as 

specified in the application as soon as the EIS has been completed . 

. . :• 
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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 1-1and1-2. 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 
~e 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 

Oil Company and is fully delineated by five exploratory wells and 2D seismic data; 
however, 3D seismic data is currently being analyz.ed which may change the subsurface 
picture. Surface production facilities will be situated on an existing gravel island. 
Development will involve anticipated high rate wells (700o+ 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 ~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 ARCO 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 productio~ gas re-injectio~ and produced water 

disposal processes. Exhibit 2-3 shows the waste disposal system which will consist of a 

solids grinding plant; a pipeline network that collects routinely generated and 

compositionally consistent wastes from the slurry plant, process vessels, and camp 

s~wage; 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 II 
exempt drilling and production wastes, 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 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 II 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 on Exhibit 1-6. Initially 21 development 

wells will be drilled which includes 7 gas injectors associated with the enhanced oil 

recovery process. How these well bores affect the issue of waste confinement in the 

subsurface is addressed in Section 6.6 and in part in Appendix E . 

1-2 
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An environmental analysis dealing with deep well waste confinement is addressed in 
Section 6.6. BPX is confident that with proper planning and monitoring, the 
environmental and safety risks are so low as to be virtually non-existent. 

1-3 
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Exhibit 1-3 
F._n Aoor.,.,ea. OMIJ No. ~~z. lJllJlrU 3-31-95 

Form UNITEP STATES ENVIRONMENTAL PROTECTION AGENCY 

UNDERGROUND INJECTION CONTROL 
PERMIT APPLICATION 

I. EPA ID NUMBER 

&EPA 

~ 11110t- 1· Date Received 
mo dll'f 'f9K mo d•r ,....,. 

II. FACILITY NAME AND ADDRESS 

Facility Name 

- Stefansson 

!X A Federal fks. State 

0 D. Public 

Operating 

(Collected under the authority of the Sale Orinll:i11g U 
Water Act. StlCtions 1421. 1422. «J CFR 14' 

READ A TT ACHED /NSTRUCnONS BEFORE STARTING 
FOR OFRCIAL USE ONLY 

Permit/Well Number 

VII. TYPE OF PERMIT REQUESTED (Mart 'x' and 

A Individual 0 B. Area 

VIII. CLASS AND TYPE OF WEUfsee" 
A. Ctass(esl B. Type(s) 

(enter codfJ(s)J (enter code(s}} 

1 I 

Comments 

-~ INDIAN lANDS (Marie "x'} 

0 Yes fi No 

(Complete the following questions on a separate sheet(s) and number accordingly; see instructions) 

TIA C 

FOR CLASSES 1.11.111 (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, C, D, F, H, ~' J , K, L/M, O, P, Q, R, S, T, U 

XII. CERTIRCATION 

I certify under the penalty of Jaw 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, I believe that the 
information is true. accurate, and complete. I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment. (Ref. 40 CFR 
144.32) 

A. Name and Title (T~ or Print} B. Phone No. (Area Coda and No./ 

Steven D. Taylor , A,ffairs (907) 5p4-4037 

C. Signature D. Date Signed 

~-~4-1.b 
FPA Fann 7620-6 C2·84l 
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2.0 Waste Sources and Characteristics 
and 

Alternative Handling and Disposal ~ment 

2.1 North Slope Oil Field Wastes 

2.~.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 termed "other 

associated waste." 

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. 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 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 
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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 
maintenance. 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 returned to them for EOR enhancement while15 percent goes to Class II 
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 
bet:ween 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 situation develops. 

Rig muds and other liquids 
Rig drill cuttings and other solids 

Flush waters for cuttings disposal 
Camp sewage and gray water (Class I) 
Wells, process facilities, etc. waste 

Industrial non-hazardous wastes (Class I) 
Produced water (oil reservoir brine) 
Total disposal volume 

360,000 Bbls 

80,000 Bbls 
60,000 Bbls 

600,000 Bbls 
400,000 Bbls 

40,000 Bbls 
-118,500,000 Bbls 
-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 

I. Drilling Muds, Water-Based: Spent drilling muds have been used for cooling 
and flushing of cuttings during the drilling 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 wate~ 
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: Contaminated 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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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. 

7. :Oiesel: 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. 

8. 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. 

9. 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 is 
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. 

10. Lubricating 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 
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. 

11. 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. 

12. 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 
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non-hazardous. The solvents often have a density less than water, have a low 
flash point and have distinctive hydrocarbon or chemical odors. 

13. Spent Acid: Acids are used widely as cleaning fluids and in chemical reaetions. 
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. 

14. 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. 

15. 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. 

16. 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. 

17. 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. 

· 18. 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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wastes will not be accepted for disposal unless they are non-hazardous. The 
volume will be minuscule. 

19. Transformer Oil: 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. 

20. 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. 

21. 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 . 

22. 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. 

23. 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. 

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 . 
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2.2.3 Description of Wastes Requiring Grinding Prior to Injection 

25. 

26. 

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 ana 
are separated from the liquid mud with the use of a "shale shaker". Cutting\f&JI 
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. "WOte.im 

base mud is typically used to suspend cuttings during transport from the point o. 
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 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. 

27. 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 . 

. 28. 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. 

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. 

30. 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. 

31. 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. 

32. 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 . 

. 33. 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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in color and contains contaminates removed from the process stream. It has a 
specific gravity greater than 1.0 and should have a pH about neutral. 

Cement and Cement Rinsate: This can be composed of many variations of the 

standard Portland cements. They are manufactured by combining limestone 
(calcium carbonate) and clay (silicon dioxide plus iron oxides) in a ratio of 
about 2: 1. When heated, with time, one of four crystalline states can result. 

Other additives are used such as accelerators, retarders, fluid loss additives, etc. 
The specific gravity ranges from 1.3 to 2.2. The rinsate come from cleaning 
tanks, pumps, and associated equipment. 

2.3 Alternative Handline and Disposal Options of Non-exempt Wastes 

2.3.1 Class I Industrial Solids 

Spills of non-exempt liquids ( diesel, hydraulic oil, lube oil, glycol, unused production 
chemicals, etc.) on gravel roads and pads are the primary source of non-exempt solid 
wastes on the North Slope. Minor volumes of non-exempt solids are generated from non­
exempt spills on tundra, clean out of auto shop sump solids, and other miscellaneous non­

production related waste generation activities. Depending on the spill statistics for a given 
year, Class I solids can represent from 5 to 35 percent of the total annual solids 
manifested into the Prudhoe Bay Pad-3 Class I facility. In recent years, 1000 to 1500 cu. 

yds./year of contaminated gravel have been stockpiled at Pad-3 and undergone thermal 
remediation for reuse as road and pad maintenance gravel. Class I non-exempt solids 
which have not been thermally remediated for reuse have been placed in Pad-3 Cell 2 for 

temporary storage and future remediation and/or disposal. 

The following discussion summarizes the various options, associated costs and potential 
risks for disposition of Class I Northstar solids. 

· Grind and Inject Non-exempt Solids at the Northstar Class I Well 

The grinding facility may not be designed to receive and process bulk gravel deliveries, 
which are the major source of Class I solids routinely generated in oil field operations. 
However, smaller volumes of Class I solids ( finer rock and sand ) could be processed. 

Many of these solids contain low levels of hydrocarbon contamination and can be 

processed; however, highly saturated soils would probably require thermal remediation 
on site or at a commercial facility. For Class I solids determined to be safe for 

processing, the average disposal cost is projected to be less than $10 per barrel. 
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Experience at the Prod.hoe 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 

systems. For lightly contaminated gravel, thermal treatment 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 Dead.horse incinerator will increase this cost. 

Heavily contaminated ~ravel may require multiple treatments or increas.ed residence 

time, both of which can substantially incre.ase treatment costs. In some limited 

circumstances, reuse of treated solids could require monitoring to ensure contamination 

of surf ace 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 treatment 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 a 

continually 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 confmed and not present an 

enviionmental 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 potentially 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 snow 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 Prudhoe Pad-3 facility. Other 

fluids and minor volumes of other non-exempt liquids (film processor fluids, etc.) are 

disposed of directly at Pad-3. Based on past experience, the projected total volume ~f -

non-exempt liquids expected to be disposed at the Prudhoe Bay facility is over 100,000 .I 
barrels per year. The Northstar project could add an additional 40,000 barrels during il!9 

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 I 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 II 

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 Class I 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 

evt?n higher. 

As previously noted, limited environmental risk is expected with continued use of the 

Pad-3 Class I 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 Facilities 

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 unit 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. 

Minimal environmental risk would be expected with this option . 
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Treatment of Non-exempt Liguids for Surface Discharge 

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 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 
gr~ater 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 . 

. Disposal at a Northstar Class I 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 to inject water into the oil reservoir 
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since pressure maintence by gas cycling offers a more efficent oil recovery mechanism. 

Therefore, this option does not really exist. No environmental risk is associated with this 
reuse option should it be reevaluated as beneficial to ultimate oil recovery . 
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3.0 Geologic Setting and Operating Characteristics 

3.1 Geolo&r 

> 

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 Bluffi'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 Bluffi'West 
Sak Formation) 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 shelf. 

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 3-4 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 3-1and3-2. 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 
AppendixC. 

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 Canmng 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 into 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 
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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 oil accumulation. The methane is not sign,ificant, 

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 summarize, 
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 Bluff/West Sak intervals are somewhat poorer because they are 
generally the finest grained sands and are buried 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 of23 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 .. ...................... ..... 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 applicatio~ 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 routin~ flushing, wellbore stimulation exercises, and cleanou~ as required, that 
disposal will be maintained at this level through the life of the project. 

• 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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3.2.2 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. Tiris 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 

f\uther 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 will 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 
pressures 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. Whe~ 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. Tiris temporary surge, 
which could reach 4800 psi, acts the same as a stimulation procedure and flow can once 
again be established. Tiris 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 ............................. 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.l and 6.6. This 
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request is consistent with 40 CFR 144.16 which allows the Director to .waive 
requirements when injection does not occur into, through, or above a USDW. 

3.2.3 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 

l _.O 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 
o~ a conventional planar fracture. When that fracture becomes filled and/or plugged, a 
second major fracture showd 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 wowd 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 limit 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 s0me 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. 

Project 

Prudhoe DS4-19 

Jasper Count)' 

(Texas) 
Prudhoe CC-2 

Northstar 

Average 
Injection 

Rate 

(BPD) 

20 

10-15 

2.5 

1 

Total 
Solids 

Volume 
(Cu Yds) 

400,000 

1500 

130,000 

10,000 

Maximum 

Fracture Fracture 
Length Height 
(Feet) (Feet) 

2000 1600 

1200 confined 

by shales 

800 300 

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 recircUlated 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 communication. 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 

o~er perforation restrictions. 

3.2.5 Tubing-Annulus Corrosion 

While some of the injected fluids will be corrosive relative to bare steel, serious 
d~gradation 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 
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acid solubility tests showed 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 
s~nsitivity 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 to 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 envirorunents, 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 40CFR146.12 (e) and 
· 146.14 (a) 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,l 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 . 
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Exhibit3-5 

Reservoir Properties 

Pressure and Temperature Gradients 

The pressure gradient is estimated to be 0.45 psi/ft of depth from the surface to the 
Seabee Shale. The temperature gradient below the permafrost is estimated to be 50 

feet/degree. 

Original Reservoir Fluid 

There are no actual water samples taken near the Northstar Unit. Brine with an average 
total dissolved solids content of 21,000 mg/I or greater, and a gas solubability of7 

standard cubic feet of gas per barrel of brine exists in the injection zone. The salinity 
values are calculated from nearby well logs and the gas content is from tests at Prudhoe. 

Aquifer Flow Characteristics 

With a uniform, natural pressure gradient from the surface and some dissolved gas 

present, all the Tertiary sands above the Colville Mud/Seabee Shale will act as artesian 
sources and most probably flow to the surface if completely unrestricted. 

Areal pressure data ties with what has been measured across the Prudhoe Bay area and 

indicates that originally a flat piezometric surfac.e existed in all zones. Therefore, no 
natural aquifer movement exists. Since reservoir fluids were originally static, the only 

lateral movement that occurs is caused by injection or production. 

Fracture Gradient 

The sand intervals have an anticipated fracture gradient of 0.65 psi/foot of depth. The 
shale gradient has not been defined. 

Average Reservoir Properties 

Based on Seal A-1, which was compared with 

Northstar #1 and Long Island #1 wells. 

Net Sand Thickness (feet) 

Porosity (%) 
Permeability (md) 

Disoosal Interval 

Lower ~ 

650 

26-28 
100-600 

340 

29-31 

600-1000 
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Exhibit 3-6 

Injection Volumes and Pressures 

Drilling and Early Production Period Injection Volumes - Barrels per Month 

D!illing Rig and Camp Operating 
Normal Operation 

Maximum Disposal Rate 
Rig/Camp and Process Facilities Operating 

Normal Operation 

Maximum Disposal Rate 

Expected Produced Water Volume 

Liquid 
16,400 

26,000 

24,400 
53,000 

Solids 
3,600 

7,000 

3,600 
7,000 

Total 

20,000 

33,000 

28,000 
60,000 

Produced water disposal is anticipated to increase from an initial low value to approximately 

16,000 barrels per day by the end of year four, and to hold at this level. This averages to 
500,000 barrels per month, and generates a cwnulative disposal volume of approximately 

118,500,000 barrels over a 20 year period. 

Maximum Produced Water Injection Rate 

Major plant upsets, scheduled yearly shutdowns, 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. 

· Expected Project Disposal Volumes by Major Category (20 years) 

Rig muds and other liquids 
Rig drill cuttings and other solids 

Camp sewage and gray water (Class I) 

Wells, process facilities, etc. waste 

Industrial non-hazardous wastes (Class I) 
Produced water (oil reservoir brine) 

Total disposal volume 

420,000 Bbls 
80,000 Bbls 

600,000 Bbls 
400,000 Bbls 

40,000 Bbls 

-118,500,000 Bbls 

-120,000,000 Bbls 
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Upper Sjlnds (+/- 4300 ft) 
Expected Maximum Bottom Hole 
Pressures New Completions 

Old Completions 
Injection Gradient (psi/ft) 

Expected Maximum Surface 

Pressures New Completions 
Old Completions 

Lower Sands (+/- 6300 ft) 
Expected Maximum Bottom Hole 

Pressures New Completions 
Old Completions 

Injection Gradient (psi/ft) 

Expected Maximum Surface 

Pressures New Completions 
Old Completio~· 

Type of Fluid Behavior 

Maximum Pressure During 
Well Stimulation 

Operational 
Injection Pressures (psi) 

Water 
(S.G.=1.0) 

3,200 
4,650 

1.08 

1,400 
2,800 

4,700 
6,300 

1.0 

1,800 
3,300 

Newtonian 

5000 psi 

Mud/Solids 
(S.G.=1.3) . 

3,200 
4,650-Lockup 

1.08 

700-1,300 
2,400-Lockup 

4,700 
6,300-Lockup 

1.0 

900-1 ,800 
2,400-Lockup 

Non-Newtonian 
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4.0 Subsurface Aquifers 

The North Slope of Alaska, consisting of the Arctic coastal plain and Arctic foothills, is 

unique as reflected by the fact that jurisdictionally nearly the entire 88,000 square miles 

are classified as wetlands by the U.S. Army Corp. of Engineers. In addition, according to 

t4e U.S. Fish and Wildlife Service (USFWS), approximately 83 percent of the Arctic 

coastal plain is a wetland. These wetlands in northern Alaska are underlain and 

maintained by perennially frozen ground, or permafrost. During the brief Arctic summer, 

spring snow melt and summer rain' are trapped by the frozen layer at or near the surface. 

The approximate 2,000 foot thick permafrost layer is a barrier to water. Therefore, unlike 

the rest of the United States, there is no continuous cycle of aquifer discharge and 

recharge between the surface and underground aquifers. The areal extent of the 

permafrost and depth to the base in the offshore Northstar area is discussed in Section 3.0 

and shown in map and cross section form in Appendix C. For reference purposes two 

documents on Alaska wetlands are included in Appendix D. The first was published by 
BPX and the second by the USFWS. 

4.1 North Slope Resident Water Supplies 

The North Slope of Alaska is very sparsely populated. Approximately 6,200 permanent 

residents live in eight communities. Because surface water is so plentiful, seven of the 

eight native villages on the North Slope rely on surface water from lakes ot lagoons for 

their water supply. The closest permanent resident population at the village of Nuiqsut 

(population 550) is approximately 60 miles west of Prudhoe Bay and 50 miles from 

Northstar. In the North Slope area, only the village of Anaktuvuk Pass (population 325), 

approximately 180 miles south of Prudhoe Bay in the Endicott Mountains, has a 
· subsurface well for their public water supply. Nuiqsut and Anaktuvuk Pass are located 

· on the map of Alaska in Exhibit 1-1. A table of North Slope demographics for permanent 

residents and their potable water sources is summarized in Exhibit 4-1. 

Approximately 3,000 workers temporarily reside on the North Slope in one of six major 

camps. The temporary populations residing at operator and contractor run camps for the 

North Slope oil fields all rely on surface water for their water supply. Even the base 

camp at Endicott's offshore facility treats seawater for its drinking water supply rather 

than use a subsurface source. The potable drinking water systems for these oil field 

camps are listed in Exhibit 4-2. With a good year round supply, the Northstar facility 

will also use seawater as its potable water source . 
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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 system backwash is disposed of by 

flushing back to the surface. Economically, this compares with Conoco's Milne 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 more than using surface waters. 

Also, the sodiwn 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 gallon 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 Aquifer Status of North Slope Oil 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 Prod.hoe 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 . 
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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. 

_ • Per 40 CFR 146.4 (b)(2): The USDWs in the Northstar area cannot now and will not 

in the future serve as a source of drinking water because they ~ 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 

Kaktovik 

Pt.Hope 

Nuiqsut 

Atqasuk 

Pt. Lay 

Anaktuvuk Pass 

Exhibit 4-1 

Potable Water Sources and Demowaphics 
Native vmam of the North Slove 

(October 1994) 

Distance PWS* 
from l.D. 

Population Prudhoe Bay Number 
(Miles) 

3404 200 620078 

570 270 620086 

280 130 620248 

711 160 620426 

550 60 620264 

220 210 620094 

150 340 NIA 

325 180 650057 

* Public Water Supply Identification Number 

Potable 
Water 
Source 

Isatkook Lagoon 

Freshwater Lake 

Freshwater Lake 

Freshwater Lake 

Freshwater Lake 

Surface Lake 

Surface Lake 

70FootWell 
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Oil Field 
Camps 

Exhibit 4-2 

Potable Water Systen 
North Slone on Fjdd Area 

(October 1994) 

Potable 

Approximate Water 
Population Source 

System 
Siz.e 

(gal/day) 

Operating& 

Maintenance 
Cost {¢/gal) 
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Exhibit 4-3 

Investment Costs for Potable Water Systems 
North Stove Oil Fidd Area 

(December 1994) 

Smface Water Source 

Cost for a 20,000 gaVday filtration-purification system fed by surface water of average 
chemical composition. 

• Process Equipment 
• 20 x 20 Building 

• Source Pumps & Pipeline Depend 
on Surface Situation. 
Assume 800 feet of Line. 

Installed Cost 

Subsmface Water Source 

• Source Well 2600 feet deep 
with Freeze Protection, Controls, etc. 

• Disposal Well for Injecting Desalination 
Vessel Waste Water 

• Gravel Pads for wells (Pennitting & Installation) 
• Rig Mob/Demobilization (Cost Not Included) 
• Source-Water Gas Separation, Waste Water 

Tankage, Injection Pumps, Piping 
• 20 x 30 Building 

• Process Equipment Including Reverse 
Osmosis Unit Probably a low side cost 
because additional pre-reatment for cations 
and ozonation most likely required. 

Installed Cost 

Well Operating and Maintenance Cost 

$350,000 
$210,000 

$130.()()() 
$690,000 

$1.18 MM 

$1.30MM 

$.06MM 

$.16:MM 

$.31 MM 

$.38MM 
$3.39MM 

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. 
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Exhibit4-4 

North Slope Oil Fields 
Aquifer Status 

Prudhoe Bay Unit (ARCO Eastern Operating Area-Approx. 121 ,000 Acres) 

No USDW for Class II injection per Alaska Oil and Gas Conservation 
Commission. Conservation Order AIO #4, finding number 5. 

No USDW for Class I injection per EPA Region 10. 
Waste Disposal Permits Number AK-1 I003-I, I004-I, 1005-1. 

Prudhoe Bay Unit (BPX Western Operating Area-Approx. 121,000 Acres) 

All aquifers 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 14 7 .102 (b )(3) and 
Alaska Conservation Order AIO #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 II injection per Alaska Oil and Gas Conservation 
Commission. Conservation Order AIO #1, finding number 4. 

Badami Unit (37,402 Acres) 

No USDW for Class I injection per EPA Region 10 
Waste Disposal Permit pending 
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1 ADL.312798 

UNIT BOUNDARY DESCRIPTION 

POINT X Y 

14 433,732.16 
15 432,124.06 
16 430,516.00 

17 430,559.53 
18 428.965.15 
19 429,015.50 

20 429,065.86 

21 429,116.22 
22 429,166.59 
23 429,219.53 

7,816,249.26 

7,816,296.76 

7,818,002.99 

7,819,610.98 
7,821,219.01 

7,822,827.03 

7,824,435.0S 

• 

AOL.312808 

BEAUFORT SEA 

Y0181 

ADl.312809 

• 
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BP EXPLORATION (ALASKA) INC. 

NORTHSTAR UNIT 
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DATE: SCALE: 
June 1996 1" = 2 MILES 

EXHIBIT: 
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bs13105.dgn 
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5.0 Area of Review 

5.1 Introduction 

All underground injection wells must be able to meet a performance specification that 
prohibits "movement of fluid containing any contamination into underground sources of 

<fyinking water (USDW)," etc. (40 CFR 144.12). However, despite the lack of any 

USDW, as detailed in Section 4.0, the EPA has required no movement of contaminants 
into the lower-most saline aquifer (i.e. non-USDW) that lies above the confining zone. 

To meet this performance requirement the regulations require; a description of the 
geological and hydrological structure of the subsurface area, 40 CFR 146.14 (a)(4)(5)(6); 

and that transmissive faults· or open conduits through the confining zone within the area 
of review be accounted for, 40 CFR 146.14 (a)(3)(4). 

The area of review (AOR) is either regulatory (114 mile radius for Class I Industrial 
injection wells) or it is based upon calculations of the radius of injection pressure build­
up sufficient to move fluids into the overlying aquifer. This pressurized area is termed 
the zone of endangering influence (ZEI). If the ZEI is larger than the statutory AOR, it 

becomes the appropriate area to make no contamination demonstrations. 

The ZEI is defined in 40 CFR 146.6 as that area within which the elevation of the initial 
piezometric surface (fluid level) for the formation fluid in the injection zone is predicted 

to rise, during the life of the project, to equal the piezometric surface of any potential 
overlying USDW; or in this case, the lowermost overlying saline aquifer. 

5.2 Northstar Area of Review 

The effective injection zone will consist of 650 feet of net sand located between a 
· subsurface depth of 4730 and 6500 feet, and the 340-foot-thick sand at 4000 feet. As 

much as 120 million barrels of waste could be injected over a 20 year period. This 
maximum volume was used to calculate the increase in reservoir storage pressure and the 
theoretical ZEI. Exhibit 5-1 shows the pressure buildup from waste injection for several 

different disposal scenarios. It can be seen that the increase is generally 25 psi or less. 

Based on the above pressure profile, past North Slope experience, and expected 

placement and confinement as discussed in Section 6.6, the calculated ZEI can be viewed 

as occurring close to the injection well or its active fracture system . 
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Based on the conditions that BPX has proposed for waste disposal and injection zone 
usage in Section 3.2.1 and the calculated pressure buildups, BPX recommends that the 
lower injection zone AOR be 112 mile and the upper zone AOR be 114 mile. These 
AORs are shown on the attached Exhibit 5-2 spider map. Justification for this proposal 

can be swnmarized as follows. 

• Results from other disposal projects says that lower zone fracturing will not reach 
114 mile from the injection point. At Northstar the average injection rate during 

the initial drilling phase will be approximately 850 BPD (0.6 barrels per minute if 
the operation was continuous). This low rate will provide enough time for fluid 
leak off to play an important role in minimizing fracture size. The solids storage 

domain will be very different in size than what is occurring at other North Slope 
locations. 

• Upper zone fracturing, if the interval has to be used for low solids injection, will 
be minor and on a whole different scale from what occurs in the lower zone 
during the routine disposal of drill cuttings. Fluids entering the upper zone with 
an average solids content below 0.5 percent and at low rates cannot generate long 

fractures. If an occasional new well was drilled, cuttings disposal would create a 
more significant fracture, however it would likely close after the slurry injection 

ceased. 

This application consists of two wells directionally drilled as shown on Exhibit 5-2. It is 
anticipated that the bottom hole locations will hit within 100 feet of the intended targets. 
The wellbores will intersect the upper disposal interval at lateral displacements of 

approximately 2200 and 2700 feet, and the lower interval at departures much greater. 

Abandoned exploratory wells Seal A-3 and Seal A-4 fall within the Yz mile AOR. 
· Casing, cementing, and abandonment data on these wells is included in Appendix E. It 
· also appears that one future development well will lie within the AOR. 

5-2 
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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 

n~ded after solids injection begins. Alternately a static reservoir pressure will be 
obtained upon initial completion. 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. It is 

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 II 
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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A waiver request from additional sampling and testing is included in Section 3.2.6 . 

6.2 Reservoir Pressures 

Each well will be shut in every year for a sufficient length of time to obtain a reliable 
reservoir pressure. This will most probably involve a pressure fall-off as previously 
discussed. Alternately some static surveys may be obtained. 

6.3 Well Construction 

Well design exceeds all Class I well requirements listed in federal and state regulations. 

(The details of well construction are included in Section 7.0 and Appendix F.) Should 
any deficiencies occur during the construction process, the EPA will be so advised and 
agreement reached on how to proceed. 40 CFR 146.12 ( c) requires that a packer be used 

to isolate tubing and casing. It is BPX experience that a polished bore receptacle seal 
assembly interlocking the tubing and casing packer is superior to other tubing-packer 
systems. BPX requests that this type seal be allowed in the completion. Further, as 

discussed below, the tubing-casing annulus will be continuously monitored for pressure 
communication with the injection stream . 

The well is designed so that damage from slurry injection will be minimal. Any serious 

internal erosion damage (like corrosion damage) will most probably be detected prior to a 
leak occurring. Should a leak occur, the damaged equipment will be replaced. Ninety 

degree bends in the injection line and well head piping have been removed and internal 
dimensional restrictions minimized. These are the same erosion precautions that have 
been taken at the Prudhoe CC-2A and DS4-19 slurry injection wells. 

The slurry will erode well perforations significantly. This is not a concern because if all 
· the casing was eroded within a perforated interval, the result would be an open hole 
· completion, the same as currently exists at CC-2A and is planned for the original 

completion on WD-1. 

Cementing integrity should not be compromised. The compressive strength of the 
specified cement exceeds formation strength, and with the proper cementing procedure, 

bonding between the borehole and casing should be good. With the current well design, 

casing collapse is not possible. Again, experience at CC-2A, DS4-19, and Pad-3 verifies 

the mechanical integrity of the wells during slurry injection. In addition, the many 

Prudhoe Class II produced water injection wells have operated at bottom hole pressures 

greater than 4000 psi for years, and many producing wells are stimulated with bottom 

hole pressures exceeding the operating maximums listed in Exhibit 3-6. 
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The application includes two wells and the injection zone includes two disti,nct 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 Mechanical Integrity 

An injection well has mechanical integrity ifthere is no significant leak in the tubajar 
goods and if there is no fluid movement through vertical channels adjacent to the 

~ellbore 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 CMin 
· 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 lb/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 annulus fluid would bleed off to the formation and this 
would be reflected in a uniform loss of annulus pressure and in the glycol volume 

c~rculated 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 of300-500 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 domestic 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 6-1and6-2. 

The production and EOR injection wells will use surface casings set and cemented in the 

major SVl 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. 
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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. 

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 SVl 

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 injection 
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, 
whi!fi 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.l, if this interval is ever used it will most likely be later in project life when 

the waste stream has a solids content ofless than 0.5 percent. Fracturing would be on a 
s~gnificantly 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 well bore 
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 of2000 feet; therefore, migration will 
riot 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 well bore 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 less 

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 . 

S~ould 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. If the 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. If the 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 a last 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 concerns 
arise that a fracture system was extending further than expected, or subsequent oil 

reservoiLdefinition require that later 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. 

6.6.3 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 of2 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 I 0 EPA Office and the Alaska Oil 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 witlt solids slurry 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/Pl8 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 I 0-foot centers at the surface. Waste disposal at a depth 

of 7000 feet has been confined even though numerous well bores 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 steam flooded oil 

reservoir. Injection rate is reportedly high, at a depth of2000 feet. No other operating 

details are kno:wn. 

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 

well bores. 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 ~an 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 
de~p 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 Monitorine; of Overlyine; 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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the injection zone, and the risk of penetration of the confining zones is virtually non­
existent. BPX therefore proposes not to conduct ambient monitoring in the saline 
aquifers overlying the upper confining zone. 

Waiver Request: Accordingly, a waiver is requested from 40 CFR 146.13(b) requiring 
ambient monitoring of overlying strata. This request is consistent with 40 CFR 144.16 
which allows the Director to waive monitoring requirements when there are no 

~cognized USDWs to protect. 

6.9 Reporting 

Quarterly reports will be submitted to the EPA. These will be based on the calendar year 
and will be submitted by the last working day of the month following the end of the 

quarter. A report will be prepared on each drilled and completed Class I disposal well and 
will include: 

(1) EPA Form 7520-8 (2-84). 

(2) A cover letter signed by the Manager of Northstar Field 

Operations, certifying, as in CFR 144.32, to the 
truth and completeness of the information. 

A yearly report summarizing twelve months activity will be submitted per EPA Form 
7520-11 (2-84). 

Exhibit 6-7 certifies the Northstar Field Manager, as a duly authorized representative of 
BPX for the purposes of reporting to the EPA . 
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• · Exhibit 6 - 6.evlsed 11/96) · • North Slope Sollds Disposal and Ffuld Confinement (1/96) 
Comparison to. Northstar and Badami Projects 

lnJe.ctlon . Solids Instant Injection Distance to 
Eo~llll~ ~Qlum~ ~glum1 Bat~ oepth Qtbe[ W~ll~ Fluid Confinement Data 

(Bbls) (Bbls) *(BPM) (Feet) (Feet) 
• 

CC-2 8 MM 624 M 3-10 3500 +/-2000 J-pad located 2500 ft. away_ but may be off fracture 
direction. N-pad at 7000 ft . and Q-pad at 5200 ft. 
Three year average rate 4.4 BPM. 
(Volumes are thru Sept. 1996). 

Pad-3 9 MM +/-200 M 1-5 2000 600-1000 DS-6 located on strike with numerous wells within 1200 ft. 
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). 

DS4-19 38 MM <0.1% 8-30 5930-6900 400-1500 Produced water dlsposal prior to slurry injection. 

DS4-19 5 MM 1137 M 22-27 5622-5627 Solids disposal test at high rates. Numerous pad wells ·~ 

4 MM <0.1% 22-27 5622-5627 within 400-1500 ft. Seismic events seem to indicate 
communication up to +/-4200 ft. No communication with 
offset wells. Extensive annular and seismic monitorin~ 
programs are ongoing. (Volumes are thru May 1996 . 

Endicott 
P-18 6 MM <0.1% 1-6 7200 +/-300 Several wells within 300 ft. at injection depth. No reports 

of uphole fluid migration. Reservoir pressure build up at 
300 psi level. 

GC-1 158 MM <0.1% 7-40 5000 300-3000 No annular communication problems at adjacent wells or 
GC-2 138 MM <0 .. 1% 7-27 5000 300-3000 on surrounding pads at 3000 ft. Pressure at outlying pads 

. GC-3 83MM <0.1% 7-10 5000 300-3000 up +/-200 psi. 

Northstar 116 MM <0.1 % 3-20 4000-6500 +/-2200 Produced water disposal volume (Maximum case). 
Project 4 MM 80 M 3-5 4000-6500 +/-2200 Project o&erational wastes. Average slurry Injection rate is 

1 BPM. !stance to other wells is 2200 ft., more at depth. 
Surface casings set below upper confining zone. 

Badami 
Project 4.3 MM 60 M 3-5 5000-7200 +/-2300 Distance to other wells Is 2300+ ~ Surface casings set in 

upper confining zone. Average rate during slurry Injection 
·cePM - Bbls per minute) Is 1 BPM. 



• 

• 

• 

BP EXPLORATION 

June 25, 1996 

EPA Region 10 
1200 Sixth Avenue 

Seattle, Washington 98101 

Exhibit 6-7 

RE: Duly Authorized Representative 
BP Exploration (Alaska) Inc . 

BP Exploration (Alaska) Inc. 
900 East Benson Boulevard 

P.O. Box 196612 

Anchorage, Alaska 99519-6612 
(907) 561·5111 

In compliance with 40 CFR 144.32 (b), the Northstar Field Manager is 

appointed the duly authorized representative of BP Exploration (Alaska) Inc. for 
pmposes 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 include a cover 

letter bearing the recital of certification of truth and accuracy as specified in 40 
CFR 144.32 (d). 

Sincerely, 

Steven D. Taylor 

Manager, Environmental and Regulatory Affairs 
BP Exploration (Alaska) Inc . 
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Exhibit 7-1 (revised) 

Proposed Completion Diagram 

Northstar Well WD-1 

KOP: 500' 
Max. Angle 40° 

Departare at BHL : Approx 3700' 

Base Permafrost 1569'MD --­
(1500SS) 

MD CBKBl 
(measured depth 

below rig) 

20" Conductor 110'MD 
(60SS) 

1700'MD 

13-3/8", 68#, K-55 Casing 

3470MD -.,......,.....­
(3010SS) 

3848MD 
(3300SS) 

4762MD 
(4000SS) 

5715MD· 
(4730SS) 

8130MD 
(6880SS) 

CONFINING ZONE 

SV2 
SV1 ~-========J 

TMBK 

C­
O as 
;:: ~ 
U CD 
CD.,. -c . .s-

PRINCE CREEK 
AND 

UGNU 
FORMATIONS 

Packer and Seal Assembly 
13-3/8" Shoe 4435'MD 

(3750SS) 

12-1/4" Hole 

9-5/8" ,47#, N-80, Casing 
(Run T.D. to Surface) 

7490MD 
(6300$$) 
n12MD 

(6500$S) 
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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 Slope 
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 
training. 

BPX sponsored a Pacific Northwest Pollution Prevention Research Center (PPRC) 
roundtable discussion of pollution prevention in the exploration, production, and drilling 
~gments 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 
individuals 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 concern 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. 

• Drilling 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 ~ud 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 IO well 

pilot program to reclaim, wash, and test drill 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 of25 to 30 percent of the 
S<?lid 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 1991to1995. It's 

four year average for shipment was 940 lbs/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) 

S_mall 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 
oil 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. 

lbis 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 
being 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 209 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. 

• 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 
sqlvents 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 su.spended pendir.ig 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 enviromnentally 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 petroleum 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 Operators 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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Conservation Com.mission authorized disposal of NORM by underground injection in 
Class II wells or by mixing with cement slurry for use in well abandonment activities. 

In early 1993, the Operators contracted with an experienced firm to clean and process 

NORM scale from about 3,000 tubulars (pieces of well pipe) stored on the North Slope. 
This process uses a new, state-of-the-art, closed-loop hydroblasting system which 
provides complete containment of all NORM solids and vapors. The NORM material 

"'.as disposed of by Class Il injection at the CC-2 facility. Approximately 1700 more 
tubulars are stored awaiting the next cleaning cycle. 

• Materials .Exchange 

BPX and ARCO, in cooperation with the Prudhoe Bay Environmental Alliance, have 
developed a materials exchange program for the North Slope operators and contractors. 
This Exchange creates a mechanism to advertise goods that are no longer needed by one 
company and provide them to others that may have a use. This centralizes the recycling 

effort and reduces the amount of materials entering the waste disposal process. 

8.2 Segregation of Class I and II Wastes at Northstar 

Class I and II wastes will not be segregated for the following reasons: 

• It would be expensive to install facilities to handle the Class I industrial liquids 
separately. This would also be accompanied by increased operating costs as discussed in 

Section 2.0. In addition, either a Class I municipal waste disposal well would have to be 
permitted or camp sewage would be discharged to the Beaufort Sea under an NPDES 
permit. 

· • There would be no way of handling any Class I solids except at a large expense, even 
· when lightly contaminated. Disposal would have to involve incineration, transportation, 
· or pit storage as discussed in Section 2.0. 

• There is no regulatory need for segregation since well construction and operation 
adheres to Class I standards, and both classes of waste can go down the Class I well, 

provided the EPA grants the regulatory permit. 

• No long term storage or blending will occur that requires segregation and special 

handling, and no wastes leave after arrival except as noted below (unless some extreme 

condition develops where gravel or oily material might be incinerated elsewhere) . 
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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 

f~ilities, 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 ( c )(2), and therefore 
sampling and analysis may not be necessary for: 

(I) . 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 
Rig drill cuttings and other solids 
Flush waters for cuttings disposal 

Camp sewage and gray water (Class I) 
Wells, process facilities, etc. waste 

Industrial non-hazardous wastes (Class I) 

Produced water (oil reservoir brine) 

Total disposal volume 

8-9 

360,000 Bbls 
80,000 Bbls 
60,000 Bbls 

600,000 Bbls 

400,000 Bbls 

40,000 Bbls 

-1 18,500,000 Bbls 

- 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 ofBPX 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 
~vents 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 concerns. 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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EXHIBIT 8-2 

NORTHSTAR WASTE DISPOSAL MANIFEST (Batch Load) N~ NS-0001 
Specify Date 

D Contractor D Other 
Supervisor (Print name) 

Charge code 

Waste container 
D Sump D Drums 

D Source water 

D ~oduced water 

D Crude oil 

D Diesel 

D Methanol 

D Water I Diesel gel 

D Spent acid 

D Cement contaminate 

D Contained Snow I Produced Water 

D Sump Fluids 

D Photo Processor Waste 

D Heat Exchanger Media 

Generator's Certification: 

Phone I PP number 

AFE 

Process 

D Brine 

D Dieselgel 

Volume 

D Production chemicals 

D Spent caustic 

0 Workover fluid 

0 Hydrocarbons 

D Glycol 

D Drilling Mud 

D Non-Exempt Spill Clean Up 

D Off Spec Product 

D Operation Maintenance 

D Fluid from Remediation 

Time 

Source code 

Facility 

DAM 
0PM 

0BBLS Deal Ocu. Yds. 

D Production vessel sludge'sand 

D Line pigging material 

D Loss circulation material 

D Cuttings 

D Contaminated gravel 

D Contaminated snow 

D Domestic wastewater 

D Other--------

D Tank Cleaning I Drum Rinsate 

D Hydro Test Fluid 

D Equipment Facility Washwater 

D Other--------

I hereby declare that the contents of this consignment are fully and accurately described above, and that this material is 
not a· Hazardous Waste as defined by applicable Federal and State regulations. 

Waste generator signature 

Injection facility operator 

Solids Plant Other 

DISTRIBUTION: WlllTE - To HSE 

Waste Classification 

D Exempt 0 Non-exempt, Non-hazardous 
Trailer - Truck number 

Signature 

Date 

Volume received 

Time DAM 
OPM 

D BBLS D Gal D Cu. Yds. 
Percent solids Chlorides (PPM) pH Flash point 

Compatibility class 

PINK & GREEN - Use as required BLUE - Retain in log book 



• 

• 

• 

9.0 Permits and Financial Responsibility 

9.1 Existin2 EPA Permits 
,. 

The following EPA pennits have been issued to BP Exploration (Alaska) Inc. (BPX) and 
are currently active. They are all at sites located on the North Slope: 

NPDES 

·NPDES 

NPDES 

NPDES 

NPDES 

NPDES 

NPDES 

·RCRA -

RCRA -

RCRA 

RCRA 

AK0038661 11122/91through12/23/96 
Endicott sewage/gray water/sea water treatment plant 

AK0028606 7 /1/83 through Indefinite 
Central sewage treatment facility - Prudhoe BOC 
Com~anion Alaska DEC permit 9036DBOO 1 

AK0051667 1119/93 through 1/18/98 
Mine site dewatering - Kuparuk Deadarm 

AK0050938 1/19/93 through 1/18/98 
Mine site dewatering - Duck Island pit 

AKROOA022 9/9/92 through 9/9/97 
Storm water discharge - Endicott 

AKROOA023 919192 through 9/9/97 
Storm water discharge - Prudhoe WOA 

AKROOA905 
Storm water discharge - Milne Point 

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

Endicott Field - small quantity generator 
Generator reference No. AKD980834675 

Milne Point Field - small quantity generator 
Generator reference No. AKD980977680 

Badami Field - Class I Industrial Well 
Reference number and permit pending 
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9.2 BPX Busin~ 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 Necessary Financial Resources 40 CFR 144.52 (a)ffi and 144.70 (f)(&) 

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 (a)(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 financial 
· 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 CPR 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 included is 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 streams. 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 

influential 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 non­

existent. 

• The facility has been located in an area where the aquifers meet exemption criteria 
below the 1500-foot-thick permafrost. Accordingly, three waivers ofUIC 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 manifesting system and Waste Analysis Plan will adequately ensure proper 

handling of non-exempt and batch processed wastes. 
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• Financial resources necessary for proper operation of the facility, including plugging 
and abandonment of the wells, are shared with co-owner companies; however, BPX is 
by far the largest owner and is prepared to carry this responsibility alone. The 

operation is governed by an agreement between the lessees, the State of Alaska, and 
the Minerals Management Service, with direct oversight by the State Oil and Gas 
Conservation Commission. 

BPX respectfully requests the EPA expeditiously authorize the drilling and operation of 

two Class I industrial waste wells at the Northstar oil development project. 
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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 . 
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Appendix B 

Surface Facility Description and Injection Procedures 

Introduction 

The Northstar Project is a stand-alone, self-contained, offshore drilling and production 
f~cility 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 life-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). This is 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 oil. Processing facilities, as illustrated irt 
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. 
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Utilities ~odule: 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 tank 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 tank.age 
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 rig generators. Drilling will continue uninterrupted. The first well to 
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be drilled will be the Class I disposal well, followed by 21 development wells . 
Additional slots will be available to allow for reservoir uncertainties, potential reservoir 
growth, or in-fill drilling. 

Island S~rface Drainaee 

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 is little risk of a spill. 

Runoff from the Northstar facility is limited 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 run 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 analyz.ed. If 
contamination is indicated, the collected water will be injected into the disposal well. 

Injection Facility Description 

. The disposal system 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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Detailed Facility Design 

Detailed engineering design is in process and should be completed by late 1998. Piping, 
valving, metering, controls, and shutdown actions will be developed during this phase of 

the project. Instrumentation will exceed the monitoring and reporting requirements 
specified in 40 CFR 146.13 (b)(2). 

Injection Procedures 

Operation of the injection facility may be on an intermittent ba5is. Staffing will involve 
"Certified Operators". To handle and inject any batch load will also require involvement 
of a "Certified Generator" to initiate action. When detailed engineering is complete and 

. . 

facility-wide operating plans developed, specific responsibilities and injection procedures 
will be developed and included in the Waste Analysis Plan for these people. Appendix 
G, Exhibit 4 illustrates the manifest form that will be used for batch loads. 

Monitoring and Shutdown Action 

Records will be maintained for all wastes disposed of at the facility. Pressure and flow 
measurement points will be designed into the monitoring system. The well injection and 

annulus pressures will be monitored and recorded along with injection rate. If the 
annulus pressure exceeds predetermined high-low limits, an alarm will be given to the 
operator so that he can take appropriate action. More discussion on this point is included 

in the text, Sections 6.5 and 7 .2. 

Spill Control and Mitigation 

· The facility will be designed to contain any spill which might occur during processing or 
· handling of batch loads. For truck unloading, spill aprons and/or catchment basins will 
· be installed under hose connections prior to the unloading operation. All spills (including 

those which might occur outside the apron area) will be immediately reported to the BPX 
north slope environmental staff and the appropriate governmental agencies. Spill 
prevention will be a part of the active management plan in place for injection lines, 

· connections, discharge pwnps, and well head. A significant part of mitigating spills 

involves training. Initial and on-going operator training will be an integral part of the 

operation . 
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Facility Safety 

The Northstar facility is located 6 miles offshore, therefore public access is not available. 
Security \\'ill be provided by a professionally trained controller. It is likely that a critical 
part of the injection facility itself can be locked-up when operations cease and personnel 

are not present. Equipment will have to be started up and controls activated before the 
well can be used. Fire extinguishers and safety alarms are present to protect both people 

·and equipment. Further safety backup will be p~ovided by an emergency response team 

staffed by operations personnel and a comprehensive offsite safety/training department . 
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AppendixC 

Geol@c Details 

Maps and Cam Sectjops of Structure apd Stratimphy 

lptrodgction 

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 
B~y 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 
(U gnu) 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 seque.~ce 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 
o_verlain by a thick section of Prince Creek/U gnu Formation deltaic and fluvial fine to 

medium grained sands, silts and muds. This Prince Creek 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 more susceptible 
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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 ' 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 section 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 pennafrost can be seen in Exhibit C-2. The structure on the base of the permafrost is 
shown in Exhibit C-10 . 

Eonnatjon Names 

Age Marker Formation Depositional environment and lithology 

Pleistocene Gubik Fm. Fluvial gravels, sands, silts, and shales. 
Eocene-Mio. G1 Sagavanirktok Fm. Coastal plain sands, silts, and shales 

Eocene-Mio. SV6 Sagavanirktok Fm. Marine shelf muds and silts 
Eocene-Mio. SV5 Saaavanirktok Fm. Deltaic and shoreline sand, silt and shale packages. 

Eocene-Mio. SV2 Sa.Qavanirktok Fm. Deltaic and shoreline sand, silt and shale packages. 
Eocene-Mio. inter-SV1 Saaavanirktok Fm. Marine shelf muds and silts, transaression. 
Palaeocene TMBK . Prince Creek/Ugnu Fm. Fluvial sands, silts and rare shales. Very sandy. 
Palaeocene inter-Ugnu Prince Creek/Ugnu Fm. FluviaVdeltaic sands, silts, and shales. Lower N:G. .... __ .-......,:_._ 

M87F Schrader Bluff (W.Sak) Shallow marine sands, silts, and shales . ....... 
rTur.-Maast Top Colville Seabee/Colville muds Slope muds and silts. 

~t-Albian TopHRZ 1-RZ Distal marine muds. 

BaseHRZ Base of the Brookian Megasequence 
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Geology of the Upper and Mjddle Brookjan Strata 

1be 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 

correlatiop 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-02, 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 
RCindeer-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 tl_te Prudhoe Bay and Milne 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. 

M&rkertope Formation Injection, Arresting, and Confining Zones 

Gubik Fm. 
BasePRF Base Permafrost Zone There is still significant oermafrost at Northstar 
~ SaQavanirktok Fm. 
ISV6 'Saaavanirktok Fm. Upper Confining Zone 
IS Vs .SaQavanirktok Fm. Upper Arresting Zone 
SV2 ;Saaavanirktok Fm. Upper Injection Zone 
1nt~r-SV1 Saaavanirktok Fm. Major Barrier 
TMBK Prince Creek/Ugnu Fm. Lower Injection Zone 
M87F Schrader Bluff (W.Sak) Lower Injection Zone_ 
Top G<>lviH~ Seabee/Colville muds Lower Confining Zone 
Topt-m ~ Lower Confining Zone 
BaseHRZ 
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L.ower Confipin& Zone 

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 
Fonnation 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 
pi:ograded 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 
arc 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 

L.ower Proposed lnjectjon Zone 

Schrader Bluff/West Sak Formation: Within the Northstar Unit area, the Schrader 
Bluff Formation constitutes 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 fme to very fine grained, and have 
moderate reservoir quality. These rocks have reached a burial 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 Bluff, as shown on 
Exhibit C-1, may be considered part of the overlying U gnu Fonnation 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 transition from shales of the Colville Muds to Scabee marine sands to deltaic and 
fluvial sands in the U gnu is part of a large regression in the Middle Brookian. The 
cleanest. sandiest pan of this sequence is in the uppermost part of the U gnu 

(Exhibit C-1). There are approximately 500 feet of good sands and interspersed silts and 
shales which fonn 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 U gnu 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 expected. 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 alone (26-28% porosity, 600 

millidarcy, and 45% net:gross). These sands are used very successfully for waste 

disposal in the Prudhoe Bay area. 

Major Barner Between Injection Zones 

· 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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Upper Proposed Injection Zone 

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 

fluviaJ/deltaic sands of the Ugnu. These six Sagavanirktok sands correlate 

lithostratigraphically all the way south across the Prod.hoe Bay Field. The Prod.hoe 

nomenclature 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 permeapility of 1000 millidarcy, with a 

tange of ~2000 millidarcy, based on the petrophysical log evaluation of Northstar'."01 

and Long Island-01). They are shallow enough to be loosely c9nsolidated. These sands 

are important waste disposal sands at Prod.hoe Bay. 

The top of the proposed injection zone is picked at the SV2 marker, and the base is 

picked at the base of the SVl sand. The silty shales between the two SV2 sands and 

between the SV2 and SVl 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 Armtin& 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 baniers 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 SVS at the top (the top of the sixth upward 

coarsening cycle) and by the SV2 marker at the bottom. 

Uppe[ Copfinin& Zooe 

The upper arresting zone is capped by about 300 feet of regionally correlatable silt and 

shale between the SV6 and SVS 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 
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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 horimns 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 to 
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 pennafrosfhas 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 Hydmcarbops 

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. 

Outccons and Recharee 

None of the formations proposed as confining, arresting, or injection mnes outcrop in the 
general area. Within the Northstar Unit, the top of the upper confining wne is at least 
3000 feet deep (Exhibit C-3), and the top of the proposed upper injection mne is 4000 
feet deep subsea (Exhibit C-5). Regional correlation on wells and seismic show that 
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these z.ones approach the surface towards the southwest (Kuparuk Field area), but on the 
way there they intersect approximately 2000 feet of permafrost These z.ones 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. 
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Exhibit C-1 

Type Well Loe 

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 . 



Exhibit C1
SEAL-A-01



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
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AppendixD 

Aquifer Exemption Supplemental Information 

This appendix consists of the following exhibits : 

EXpibit 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: BPXbrochure on Wetlands and the Alaskan Oil Industry. This brochure is 
avfil!able by contacting Mr. Tom Barnes at the BPX office, (907) 564-5154. 

Exhibit D-3 : Water salinity calculations for aquifers in the Northstar area . 

D-1 
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Exhibit D-3 

Water Salipjty Determjpatiop 

In the Northstar area, two wells have been logged below the pennafrost through the 

tertiary-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 
ATchie 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 detenninations for these wells are based on a regression of data 
from the Northstar and Long Island wells . 
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Water Salinity Calculation Procedure 

The two wells, Northstar-01 and Long Island, were selected for direct calculations. 
because ~ey 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 Pennafrost: 

Temperature= 0.022*(Depth-Permafrost)+32 
Permafrost Depth= -1,520 feet subsea 

2) Porosity from the Density Log: 

3) 

Phi=(Rhoma-Rhob )/(Rhoma-Rhof) 

Rhoma = 2.65 g/cc 
Rhof = 1.00 glee 

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): 

IDS= 10"(3.562-LOG10)(Rw@75 - 0.0123))/0.955 



• DEPTH DEPTH TVDSS TVDSS AVG AVG AVG AVG AVG AVG AVG 
WELL FROM TO FROM TO TVDSS H TDS PHIE KA TEMP RWA CR 

NORTHSTAR1 321 0 3223 3152 3165 3158 13 52085 0.35 4000 68 0.10 50 
NORTHSTAR1 3447 3466 3388 3408 3398 19 35711 0.25 246 74 0.13 40 
NORTHSTAR1 3678 3707 3620 3648 3634 28 28177 0.30 1214 79 0.15 42 
NORTHSTAR1 37,.12 3746 3653 3688 3670 34 18611 0.27 621 80 0.28 45 
NORTHSTAR1 3750 3790 3692 3732 3712 40 57074 0.22 261 81 0.23 46 
NORTHSTAR1 3805 3816 3747 3757 3752 10 22503 0.28 381 82 0.17 51 
NORTHSTAR1 3855 3869 3797 3811 3804 14 25045 0 .32 1543 83 0.15 46 
NORTHSTAR1 3870 4003 3811 3944 3878 133 27041 0.32 1908 85 0.14 42 
NORTHSTAR1 4003 4016 3945 3957 3951 12 25735 0.30 943 86 0.1 4 5 0 
NORTHSTAR1 4028 4115 3970 4056 4013 87 26834 0.31 1338 88 0.14 43 
NORTHSTAR1 4249 4303 4190 4244 4217 54 23211 0.3 1 1659 92 0.15 44 -
NORTHSTAR1 46 10 4627 4551 4568 4559 17 23159 0.33 2627 100 0.14 44 
NORTHSTAR1 4684 4702 4625 4643 4634 18 24646 0.33 2675 102 0.13 48 
NORTHSTAR1 4741 4753 4682 4694 4688 12 25993 0.33 2307 103 0.13 46 
NORTHSTAR1 4755 4780 4696 4721 4709 25 27063 0.33 2823 104 0.12 44 
NORTHSTAR1 4787 4833 4728 4774 4751 46 26448 0.31 1228 105 0.1 2 44 
NORTHSTAR1 4835 4906 4776 4847 4812 71 28659 0.32 2036 106 0.11 42 
NORTHSTAR1 4910 4920 4851 486 1 4856 10 23699 0.29 651 107 0.1 3 48 
NORTHSTAR1 4929 4953 4870 4894 4882 24 24689 0.32 1824 108 0.12 45 
NORTHSTAR1 4954 4965 4895 4906 490 1 1 1 28772 0.31 1643 108 0.1 1 46 
NORTHSTAR1 5564 5584 5505 5525 5515 20 23581 0.30 1191 122 0.12 45 

• NORTHSTAR1 5585 5596 5526 5536 5531 11 18735 0.29 586 122 0.14 49 
NORTHSTAR1 5632 5660 5573 5600 5587 27 23198 0.31 1097 124 0.11 47 
NORTHSTAR1 5691 5701 5632 5642 5637 10 19373 0.31 1212 125 0.13 48 
NORTHSTAR1 5712 5736 5653 5677 5665 24 98811 0 .28 985 125 0.11 44 
NORTHSTAR1 5764 5775 5705 5715 5710 11 23626 0.30 893 127 0.11 45 
NORTHSTAR1 5855 5891 5796 5831 5813 36 29213 0.27 371 129 0.09 44 
NORTHSTAR1 6080 6116 6021 6056 6038 36 48757 0.26 459 134 0.09 46 
NORTHSTAR1 6240 6251 6181 6191 6186 10 30484 0 .27 467 137 0. 10 47 
NORTHSTAR1 6271 6300 6212 6240 6226 28 28978 0 .28 500 138 0.09 45 
NORTHSTAR1 6324 6336 6264 6277 6271 12 27009 0 .28 602 139 0.09 45 
NORTHSTAR1 6355 6377 6296 6317 6307 21 25434 0.27 443 140 0.09 46 
NORTHSTAR1 6378 6396 6318 6337 6328 18 26488 0 .28 389 141 0.09 45 
NORTHSTAR1 6764 6796 6705 6737 6721 32 16706 0.24 217 150 0.15 44 
NORTHSTAR1 6806 68rn 6747 6757 6752 10 17628 0.25 259 150 0.13 44 

i 
SEAL-A-01 1570 1623 1514 1567 1540 53 15640 0.35 3870 321 0.55 46 
SEAL-A-01 1625 1681 1569 1625 1597 56 20090 0.35 4000 33 0.43 44 
SEAL-A-01 1712 1732 1656 1676 1666 20 21665 0.35 4000 34 0.40 43 
SEAL-A-01 

I 
I 1733 1860 1677 1804 1740 126 34672 o.351 4000 36 0.24 35 

SEAL-A-01 1872 1897 1816 1841 1828i 25 1 33964 0.35 4000 38 0.24 44 

SEAL-A-01 1904 1972 1848 1916 1882 68 i 35844 0.35 4000 39 0.23 42 
SEAL-A-01 1973 1995 1917i 1939 1928 22 30121 0.35 4000 40 0.26 45 

• SEAL-A-01 . i 1996 2014 1940' 1958 1949 18 26233i 0.351 40001 41 0.27 48 
SEAL-A-01 2017 2052 1961 1996 19781 35 37240 0.351 4000 41 0.22 39 
SEAL-A-01 I 2062 2155 2006 2099 2052 93 42624 0 .35

1 
40001 43 0.18 38 

D- 1 



• 
I 

seAL-A-01 2157 2186 2101 2130 21 15 29 39140 0.35 4000 44 0.1 9 4 1 
SEAL-A-01 2188 2204 2132 2148 2140 15 28255 0.35 4000 45 0.25 46 
SEAL-A-01 2205 2302 2149 2246 2197 97 40738 0 .35 4000 46 0.17 37 
SEAL-A-01 2336 2357 2280 2301 2291 21 26094 0 .35 4000 48 0.24 47 
SEAL-A-01 2370 2384 2314 2328 232 1 14 33687 0 .35 4000 49 0.19 39 
SEAL-A-01 23.87 2447 2331 2391 2361 60 34368 0.35 4000 50 0.20 45 
SEAL-A-01 2464 2512 2408 2456 2432 48 35526 0 .35 4000 52 0.18 45 
SEAL-A-01 2786 2817 2730 276 1 2745 31 39088 0 .35 3724 59 0 .14 45 
SEAL-A-01 2822 2947 2766 2890 2828 124 47694 0 .35 3994 61 0 .11 46 
SEAL-A-01 · 2980 2990 2923 2933 2928 1 0 37830 0.35 3744 63 0 .14 47 
SEAL-A-01 2995 3019 2939 2963 2951 24 41680 0 .35 3960 64 0 .1 2 47 
SEAL-A-01 3056 3071 3000 3014 3007 14 43543 0 .35 3808 65 0. 12 48 
SEAL-A-01 3358 3378 3296 3315 3305 19 41937 0 .35 4000 72 0 .11 49 
SEAL-A-01 3680 3704 3598 3620 3609 21 24533 0.32 1914 79 0 .17 44 
SEAL-A-01 3937 3954 3828 3842 3835 14 28618 0 .33 2507 84 0.13 49 
SEAL-A-01 · 4139 4296 3995 4121 4058 126 26445 0.33 2365 89 0 .14 41 
SEAL-A-01 4362 4432 4174 4230 4202 56 25620 0.33 2087 92 0 .14 43 
SEAL-A-01 4634 4655 4392 4408 4400 16 23512 0 .31 1303 97 0.14 48 
SEAL-A-01 5049 5064 4727 4739 4733 12 22760 0 .31 1153 104 0.13 48 
SEAL-A-01 5089 5126 4759 4789 4774 30 24995 0 .33 1904 105 0 .12 42 
SEAL-A-01 5175 5240 4828 4879 4854 51 26600 0.33 2424 107 0 .11 4 1 
SEAL-A-01 5414 5431 5016 5029 5022 13 23861 0 .32 1341 111 0 .12 48 
SEAL-A-01 5485 5515 5070 5093 5082 231 25034 0 .32 1717 112 0 .11 45 

• SEAL-A-01 6946 6959 6186 6196 6191 10 21341 0.30 751 137 0 .11 47 
SEAL-A-01 7200 7214 6383 6394 6388 11 22816 0.30 932 142 0 .10 46 

SEAL-A-02 2795 2969 2745 2918 2831 173 38088 0 .35 3584 61 0.14 44 
SEAL-A-02 2976 3003 2926 2952 2939 27 31533 0.34 2844 63 0 .16 47 
SEAL-A-02 3004 3057 2953 3006 2979 53 36766 0 .35 3736 64 0.14 46 
SEAL-A-02 3064 3076 3013 3025 3019 12 40018 0 .35 3838 65 0.13 41 
SEAL-A-02 3342 3374 3288 3319 3304 31 35304 0.35 3904 72 0 .13 47 
SEAL·A-02 3375 3389 3321 3334 3327 14 48683 0.35 3992 72 0 .10 49 
SEAL-A-02 3395 3414 3341 3359 3350 18 41191 0 .35 4000 73 0.11 49 
SEAL-A-02 3665 3689 3603 3626 3614 2 3 21551 0 .31 1255 79 0 .19 40 
SEAL-A-02 3703 3713 3639 3648 3643 10 24396 0.31 1254 79 0 .16 52 
SEAL-A~02 3913 3955 3835 3873 3854 38 24582 0.32 1575 84 0.15 46 
SEAL-A-02 3959 3983 3877 3899 3888 21 23352 0.31 1180 85 0.1 6 50 
SEAL-A-02 3989 4003 39041 3917 3910 13 22403 0.31 1031 85 0.1 6 49 
SEAL-A-02 4012 4023 3924 3934 39291 1 0 20467 0.30 697 86 0. 18 51 
SEAL-A-02 4 102 4255 4005 4136 4070 132 24113 0.32 1670 89 ' 0 .15 42 
SEAL-A-02 4257 42861 4139 4163 4151 25! 23675 0 .32 1322 9 1 0 .15 48 
SEAL-A-02 4312 4395 4185! 42551 4220 70 ' 23782 0.32 1693 92 0.14 41 
SEAL-A-02 4396 4415 4256 4271 4263 16 19930 0.30 722 93 0.17 47 
SEAL-A-02 4589 4659 4412 

I 

4468 4440 56 20369 0.30 793 98 0.16 47 
SEAL-A-02 4979 4992 4723 4733 4728 10 19376 0.30 735 104i 0. 16 44 

• SEAL-A-02 . 5077 5110 4800 4826 4813 26i 21124 0 .31 1128 1061 0.14 40 
Si:AL-A-02 51431 5171 4851 4873 4862 221 22343 0.31 1308 107 0.13 42 
SEAL-A-02 5172 5187 4874 48851 4880 12 22594 0.31 1252 108 0. 13 44 
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• SEAL-A-02 5188 5217 4886 4909 4898 23 23403 0.32 1659 108 0.13 40 
SEAL-A-02 5294 5311 4969 4983 4976 f 4 17562 0.28 405 110 0.16 50 
SEAL-A-02 5319 5336 4989 5002 4995 13 19636 0.29 654 110 0.15 47 
SEAL-A-02 5378 5421 5035 5069 5052 34 20438 0.30 822 111 0 .14 46 
SEAL-A-02 5423 5437 5070 5081 5076 11 21516 0.31 1056 112 0.13 44 
SEAL-A-02 54,82 5513 51 16 5140 5128 24 20607 0.30 875 113 0.1 4 44 
SEAL-A-02 6360 6385 5785 5803 5794 18 17368 0.28 357 128 0.14 47 
SEAL-A-02 6656 6681 6002 6020 6011 18 16177 0.26 255 133 0.15 48 
SEAL-A-02 6714 6750 6045 1 607 1 I 6058 27 18192 0.28 410 134 0.13 47 
SEAL-A-02 · 6967 6980 6234 6243 6238 10 17267 0.27 317 139 0.13 47 
SEAL-A-02 7134 7155 6360 6376 6368 16 16279 0.26 269 142 0.14 48 
SEAL-A-02 7180 7204 6395 6412 6403 18 18465 0.28 376 142 0. 12 48 
SEAL-A-02 7232 7247 6434 6445 6440 11 20347 0.29 680 143 0.11 43 
SEAl-A-02 7278 7321 6469 6502 6485 33 18771 0.28 435 144 0.12 46 

SEAL-A-03 · 1605 1618 1549 1563 1556 13 21477 0.35 3913 32 0.41 44 
SEAL-A-03 1620 1653 1564 1598 1581 33 26800 0.35 3764 32 0.34 44 
SEAL-A-03 1654 1669 1599 1613 1606 14 26185 0.35 3933 33 0.33 47 
SEAL-A-03 1709 1723 1654 1667 1660 13 29310 0.35 3966 34 0.29 43 
SEAL-A-03 1728 1855 1673 1799 1736 126 43450 0.35 4000 36 0.20 34 
SEAL-A-03 1874 1893 1818 1837 1827 19, 45632 0 .35 4000 38 0.18 44 
SEAL-A-03 1912 1924 1856 1868 1862 12 34789 0.35 4000 39 0 .22 48 
SEAL-A-03 1924 1961 1868 1905 1886 36 52536 0.35 4000 39 0.15 36 

• SEAL-A-03 1979 1989 1923 1933 1928 10 40727 0.35 4000 40 0.19 40 
SEAL-A-03 2020 2047 1964 1990 1977 26 50628 0.35 4000 41 0.15 36 
SEAL-A-03 2066 2148 2010 2090 2050 80 52010 0.35 4000 43 0.14 34 
SEAL-A-03 2154 2180 2096 2122 2109 25 52608 0.35 4000 44 0.14 36 
SEAL-A-03 2218 2239 2160 2180 2170 20 44474 0 .35 4000 46 0.15 40 
SEAL-A-03 2240 2280 2181 2220 2200 39 44170 0.35 4000 46 0.15 38 
SEAL-A-03 2280 2300 2221 2239 2230 19 47372 0.35 4000 47 0.14 38 
SEAL-A-03 2407 2440 2344 2375 2360 31 47034 0.35 4000 50 0.14 36 
SEAL-A-03 2474 2511 2409 2444 2426 35 44221 0.35 4000 52 0.14 38 
SEAL-A-03 2591 2632 2520 2559 2540 39 42869 0.35 4000 54 0.14 36 
SEAL-A-03 2811 3009 2726 2904 2815 178 37968 0.35 3971 60 0.14 38 
SEAL-A-03 3027 3130 2920 3009 2964 89 36920 0.35 3913 64 0.14 39 
SEAL-A-03 3470 3534 3288 3338 3313 50 40735 0.35 3979 72 0.11 43 
SEAL-A-03 3895 3928 3604 3627 3615 23 17360 0.33 2656 79 0.23 32 
SEAL-A-03 4225 4272 3840 3873 3856 34 21795 0.34 3534 84 0.18 40 
SEAL-A-03 4295 4309 3890 3900 3895 10 18801 0.33 2297 85 0.19 46 
SEAL-A-03 4321 4337 3909 3920 3915 11 18205 0.33 2157 86 0.20 47 
SEAL-A-03 4350 4364 3930 3940 39351 10 17255 0.31 1260 86 0.21 47 . 
SEAL-A-03 4458 4639 4008 4 140 4074 132 19452 0.35 3691 89 0.18 33 
SEAL-A-03 4642 4666 41421 4160 4151 18 18871 0.33 2299 91 0.18 42 
SEAL-A-03 4705 4817 4188 4270 4229 82 18816 0.33 2855 93 0.18 36 
SEAL-A-03 4826 4840 4277 4287 4282 10 1601 1 0.29 534 94 0.20 50 

• SEAl-A-03 . I 502 7 505 1 4424 4441 4432 18 23402 0.32 1365 971 0.14 46 
SEAL-A-03 5052 5077 4442 4460 4451 , 18 21137 0.30 859 98 0.15 49 
SEAL-A-03 5572 5598 4808 4826 48171 18 224621 0.31 14021 105J 0.13 42 
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• SE.AL-A-03 5650 5744 4862 4927 4894 64 27299 0.33 2708 108 0.11 41 
SEAL-A-03 5846 5864 4999 5011 5005 13 23046 0.31 1283 110 0.12 45 
SEAL-A-03 5935 5949 5062 5072 5067 10 24714 0.32 1743 112 0.12 43 
SEAL-A-03 5958 5974 5078 5089 5083 11 23440 0.31 1395 112 0.12 45 
SEAL-A-03 6016 6050 5118 5142 5130 23 24234 0.32 1546 113 0.12 45 
SEAL-A-03 6a10 6984 5797 5807 5802 10 22055 0.30 816 129 0.11 51 
SEAL-A-03 6990 7046 5812 5851 5831 39 20306 0.29 794 129 0.13 47 
SEAL-A-03 7047 7082 5852 5877 5864 25 21723 0.30 894 130 0 .11 46 
SEAL-A-03 7890 7910 6439 6452 6446 13 23453 0.31 1079 143 0 .10 45 

SEAL-A-04 1617 1649 1561 1594 1577 32 24855 0.34 3495 32 0.36 
I 

44 
SEAL-A-04 1650 1666 15941 1611 1602 16 25158 0.35 3872 33 0.34 45 
SEAL-A-04 1708 1723 1653 1667 1660 14 28311 0.35 3869 34 0.30 44 
SEAL-A-04 1726 1797 1671 1742 1706 71 35632 0.35 4000 35 0 .241 35 
SEAL-A-04 1802 1850 1747 1794 1771 48 46311 0.35 4000 37 0.18 34 
SEA!--A-04 · 1872 1889 1817 1833 1825 16 42430 0.35 3941 38 0 .19 41 
SEAL-A-04 1909 1959 1853 1903 1878 50 45963 0.35 4000 39 0 .18 38 
SEAL-A-04 1973 1984 1917 1928 1922 11 41484 0 .35 4000 40 0.19 38 
SEAL-A-04 2014 2043 1958 1986 1972 28 50678 0.35 4000 41 0.16 36 
SEAL-A-04 2065 2148 2009 2091 2050 82 51954 0.35 3984 43 0.14 34 
SEAL.,-A-04 2149 2176 2092 2119 21 05 26 43737 0 .35 4000 44 0. 17 40 
SEAL-A-04 2181 2193 2124 2135 2129 12 32023 0.35 3754 45 0.23 44 
SEAL-A-04 2195 2235 2137 2176 2157 39 47299 0 .35 4000 45 0.15 38 

• SEAL-A-04 2236 2287 2178 2227 2203 49 45578 0 .35 4000 46 0.15 37 
SEAl,.-A-04 2367 2382 2306 2320 2313 14 37124 0.35 4000 49 0.17 40 
SEAL-A-04 2405 2428 2343 2365 2354 22 45835 0 .35 4000 50 0.14 . 34 
SEAL-A-04 2433 2444 2370 2381 2375 10 41871 0.35 4000 50 0.15 43 
SE;AL-A-04 2466 2509 2402 2443 2422 41 43898 0.34 3648 51 0.15 39 
SEAL-A-04 2575 2628 2506 2555 2531 49 43914 0.35 3994 54 0.14 34 
SEAL-A-04 2810 2838 2724 2748 2736 25 34616 0.35 3729 59 0.16 39 
SEAL-A-04 2839 3140 2750 3012 2881 263 37657 0.35 3927 62 0.14 37 . . 
SEAL-A-04 349 1 3544 3285 3325 3305 39 35994 0.35 3901 72 0.13 4 3 
SEAL-A-04 3563 3580 3339 3351 3345 · 12 38804 0.35 4000 73 0.11 50 
SEAL-A-04 3633 3648 3390 3401 3396 11 34241 0.35 4000 74 0.13 51 
SEAL-A-04 3922 3951 3603 3624 3613 21 22342 0.32 2243 79 0.18 35 
SEAL-A~04 4246 4299 3835 3873 3854 38 20800 0.35 3560 84 0.18 40 
SEAL-A-04 4307 4339 3879 3901 3890 22 19728 0.33 2274 85 0.18 47 
SEAL-A-04 4347 43641 3907 3919 3913 12 19250 0.32 1566 85 0.19 46 
SEAL-A-04 : 4368 4389 ' 39221 3936 3929 1 4 18846 0.32 1429 86 0.19 47 
SEAL-A-04 4486 4726 4004 4170 4087 166 19722 0.34 3417 89 0.18 36 
SEAL-A-04 4737 4861 4178 4263 4220 85 18952 0.34 3028 93 0.18 36 
SEAL-A-04 4862 4883 4263 4277 4270 14 16404 0.30 791 94 0.201 48 
SEAL-A-04 5073 5151 4407 4461 ' 4434 54 18201 0.32 1981 97 0 . 1~ 43 . 
SEAL-A-04 5532 5547 4723 4733 4728 10 17072 0.33 2784 104 0.18 35 
SEAL-A-04 56 11 5637, 4777 4794 4785 17 21477 0.34 3386 105 0.14 35 

• SEAL-A-04. 56601 5689! 4809 4829 4819 20 19532 0.34 3353 106 0. 16 36 
SEAL-A-04 5715 5763 4847 4879 4863 32 20907 0.33 2717 107 0.15 37 
SEAL-A-04 5765 5788 4880 4895 4888 15 22468 0.35 3693 1081 0.14 35 
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• SEAL-A·04 5798 5813 4902 4911 4907 10 16293 0.32 1875 108 0.18 43 
SEAL-A-04 5818 5850 4915 4936 4925 21 19783 0.33 2897 109 0.15 38 
SEAL-A-04 6001 6063 5034 5075 5054 40 19330 0.34 3006 112 0.15 39 
SEAL-A-04 6109 6170 5104 5144 5124 40 19772 0.33 2658 113 0.15 42 
SEAL-A-04 6227 6257 5181 5201 5191 19 18001 0.33 2271 115 0.15 47 
SEAL-A-04 6634 6690 5442 5477 5459 36 15068 0.31 12941 121 0.17 49 

LONGIS 1782 1793 1741 1752 1746 6 26269 0.35 3692 31 0.34 51 
LONGIS 1795 1801 1754 1760 1757 3 18463 0.32 1303 32 0.47 61 
La-.JGIS 1826 1833 1785 1792 1788 4 20345 0.32 1557 32 0.42 59 
LO'\GIS 1835 1842 1794 1801 1797 3 18434 0.33 2189 32 0.46 59 
LONGIS 1853 1869 1812 1828 1820 8 19142 0.34 2851 32 0.44 52 
LONGIS 1888 1895 1847 1854 1850 3 19543 0.32 1725 33 0.43 57 
LONGIS 1895 1902 1854 1861 1858 3 19907 0.33 2417 33 0.42 56 
LONGIS 1906 1920 1865 1879 1872 7 21 139 0.35 3576 34 0.39 54 
LONGIS 1927 1970 188.6 1929 1907 21 28656 0.35 3774 34 0.30 43 
LONGIS 2009 2140 1968 2099 2033 66 29513 0.34 3268 37 0.28 50 
LO'.GIS 2145 2152 2104 2111 2107 3 34060 0.35 3747 39 0.23 49 
LONGIS 2158 2195 2117 

I 

2154 2135 19 32353 0.34 3488 40 0.23 41 
LONGIS 2211 2222 2170 2181 2176 5 22162 0.31 943 40 0.32 59 
LONGIS 2223 2356 2182 2315 2248 66 40324 0.35 3681 42 0.1 8 39 
LC>r\GIS 2371 2386 2330 2345 2338 7 28941 0.33 2300 44 0.23 53 
LONGIS 2630 2650 2589 2609 2599 10 25789 0.30 760 50 0.23 52 

• LONGIS 2678 2815 2637 2774 2706 68 35456 0.35 3654 52 0.17 44 
LONGIS 2922 2931 2881 2890 2885 4 18087 0.28 449 56 0.30 56 
LONGIS 2931 2977 2890 . 2936 2913 23 20270 0.31 2328 57 0.27 37 
LONGIS 2987 3055 2946 3014 2980 34 23518 0.33 2788 58 0.23 47 
LONGIS 3055 3081 3014 3040 3027 13 17776 0.30 789 59 0.28 57 
LONGIS 3084 3094 3043 3053 3048 5 15788 0.30 744 60 0.31 59 
LONGIS 3104 3126 3063 3085 3074 11 15710 0.30 936 60 0.32 60 
LONGIS 3158 3186 3117 3145 3131 14 17234 0.31 1337 62 0.31 56 
LONGIS 3193 3202 3152 3161 3156 4 14392 0.30 708 62 0.33 59 
LONGIS 3236 3407 3195 3366 3281 85 22188 0.31 1703 65 0.24 45 
LONGIS 3412 3730 3371 3689 3530 159 20926 0.33 2673 71 0.21 38 
LONGlS 3734 3745 3693 3703 3698 5 15435 0.26 253 74 .0.26 56 
LONGIS. 3745 3753 3704 3711 3708 4 14250 0.26 211 75 0.28 .61 
LONGIS 3754 3760 3713 3719 3716 3 15230 0.27 284 75 0.26 53 
LONGIS 3769 3774 3728 3733 3730 3 13082 0.26 209 75 0 .30 60 
LONGIS 3778 3787 3737 37451 3741 4 15287 0.25 133 75 0.26 55 
LONGIS 3846 3942 3805 3901 3853 48 , 17150 0.30 1459 78 0.23. 46 
LONGIS 3947 3953 3906 3911 3909 3 13243 0.24 118 79 0.29 62 
LONGIS 3963 3972 3922 3930 3926 4 13678 0.24 114 80 0.28 61 
LONGIS 4028 4040 3987 3999 3993 6 13861 0.25 185 81 0.27 5e 
LONGIS 4044 4067 4003 4025 4014 11 14370 0.26 234 82 0.26 53 
LONGIS 4073 4121 4032 40791 4056 24 14922 0.29 824 82 0.25 47 
LONGIS 4122 4132 4081 4090 4086 5 12675 0.24 103 83· 0.29 61 •• LONGIS 4165 4173 4124 4132 4128: 4 12761 0.26 210 84 0.28 58 
LONGIS 4227 4249 4186 4208 41971 11 13528 0.33 2733 86 0.27 43 
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• LOl'X31S 4254 4313 4213 4 271 4242 29 14681 0 .32 2288 87 0 .25 42 

LOl'X31S 4325 4449 4284 4408 4346 62 1i487 0 .30 1886 89 0.57 37 
Laf\X31S 4456 4467 4415 4425 4420 5 12182 0 .26 259 91 0 .27 54 
LQt-.GS 4474 4515 4433 4474 4454 20 17176 0 .30 1354 91 0.20 39 

LOf\GIS 45 18 46 15 4477 4573 4525 48 15732 0 .30 1072 93 0 .21 46 

LOf\GIS 4624 4694 4583 4652 4618 35 19091 0.33 2860 95 0 . 17 43 

1-0f\GIS 4742 4780 4701 4739 4720 19 18607 0.3 1 1766 97 0 . 17 49 

LONGIS 4785 4 848 4744 480 6 4775 3 1: 16140 0 .29 1 162 99 0 .20 50 

LONGIS 4850 4863 4809 4821 4815 6 15455 0 .28 421 99 0 .20 56 
LONG IS 4864 4874 4823 4833 4828 5 16098 0 .29 657 100 0 . 19 57 

LONGIS 4875 48841 4834 4843 4838 5 16595 0 .31 1647 100 0 . 19 50 
LONGIS 4891 4926 4850 4885 4868 17 15321 0 .30 1 195 10 1 0.26 50 
LOf\GIS 4944 4950 4903 4909 4906 3 12396 0.26 184 101 0 .24 61 
LONGIS 4952 4958 4911 4916 4914 3 12421 0 .25 172 102 0 .24 59 

LOf\GIS 4968 4979 4927 4938 4932 6 15331 0.28 595 102 0 .20 54 

LONGIS 4980 5006 4939 4965 4952 13 17075 0 .31 1464 102 0 . 18 50 
LOf\GIS 5007 5019 4966 4977 4972 6 17272 0.30 1041 103 0 . 18 51 
LONGJS 5033 5 040 4992 4998 4995 3 22433 0 .31 2526 103 0 .25 45 
LONGIS 5056 5072 50 15 5 0 31 5 023 8 18460 0 .27 467 104 0 . 17 55 

LONGIS 5099 5109 5058 5068 5063 5 14866 0 .26 213 105 0 .20 58 
LONGIS 5 11 2 5153 5071 5112 5091 21 21508 0 .32 2650 106 0 . 15 39 
LONGJS 5168 5177 5127 5 135 5131 4 1360 6 0 .24 99 107 0 .2 1 61 

LONGIS 5188 5230 5147 5 188 5168 21 17588 0.28 695 107 0 . 17 46 

• LOf\GIS 5281 5296 5240 5255 5247 8 16955 0 .25 225 109 0 . 17 55 
LONGIS 5317 5323 5276 5282 5279 3 20108 0 .29 607 1 10 0 . 14 48 

LONGIS 5337 5346 5296 5304 5300 4 16278 0 .28 493 110 0 . 17 5 1 

LONGJS 5347 5402 5306 5360 5333 27 18852 0 .29 742 111 0 . 15 46 
LONGJS 5407 5415 5366 5373 5370 4 18465 0.26 240 112 0 . 15 55 
LoNGlS 5421 5435 5380 5393 5387 7 19200 0 .26 500 112 0 . 15 54 

LONGJS 5440 5454 5399 5413 5406 7 21149 0 .29 1094 113 0. 14 51 
LONGIS 5487 5505 5446 5464 5455 9 24275 0 .27 1448 114 0 . 13 39 

LOf\GIS 5517 5610 5476 5569 5522 46 21571 0.29 982 115 0 . 13 43 

LONGIS 5611 5618 5570 5577 5573 4 16721 0 .2 1 45 116 0 . 16 55 
LONGIS 5620 5689 5579 5648 5613 35 20 355 0 .27 552 117 0 . 14 47 
Let-GS 5721 5867 5680 5825 5752 73 22330 0.28 725 120 0 . 12 40 
LONGJS 5875 5885 5834 5843 5838 5 20661 0 .25 206 122 0 . 13 53 
LONGJS 5911 59 19 5869 5877 5873 4 17853 0.24 104 123 0 . 14 60 
LONGIS 5956 5969 5915 592 8 5921 6 13873 0 .23 100 124 0 . 18 54 
LONGIS 5996 6012 i 5955 5970 59631 Bi 15262 0 .24 126 125 0 . 17 51 
LOf\GIS 60 22 6054 598 1 6 012 5997 16 12713 0 .23 94 126 0 .20 5 5 

LONGIS 6072 60891 6 031 6047 6039 8 11769 0 .25 131 127 0 .21 57 

LC>r\GIS 6127 6162 6086 6120 6103 11! 15810 0.24 153 128 0.16 53 

LC>r\GIS 6187 62301 6145 6188 6167 22 i 15969 0 .26 621 1301 0 . 15 45 

LONGIS 6329 6334 6287 6292 6290 3 1 14892 0. 17 1 1 132i 0.1 6 59 

• 
0-6 
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• AppendixE 

Area of Review - Well Data 

As shown in Exhibit E-1, exploratory wells Seal A-3 and Seal A-4 fall within the Y2 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 A-4 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 . 

E-1 
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E & P SERVICES, INC. 

June 23, 1994 

Mr. David Johnston, Chairman 
Alaska Oil and Gas Conservation Commission 
3001 Porcupine Drive 
Anchofage, Alaska 99501 

ATT: .Blair Wondzell, Senior Petroleum Engineer 

RE: Final Abandonment of Wells on Seal Island. Beaufort Sea, Alaska 

Gentlemen: 

Please find enclosed tf1ree (3) originals of AOGCC Form 10-403 and supporting 
documentation covering the final abandonment of the following wells: 

Shell Western E&P Inc. 
Shell Western E&P Inc. 
Shell Western E&P Inc . 
Shell Western E&P Inc. 

BF-47 No.1 (SealA-1) 8J-a7'1 

OCS Y-181 No. 1 RD (Seal A-2) Btt-otr-i 
BF-57 No. 1 (SealA-3) e~-0?3 

OCS Y-180 No. 1 $4- Z"2-<.l 

These wells are located on Seal Island in the Beaufort Sea. The lease 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 work 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 concerning this work. please contact the undersigned. We 
would appreciate receiving a copy of the approved 10-403 forms in this office. The 
originals should go to AHC in Houston, as the address appears on the form. 

-
R . Gardner 
for Amerada Hess Corporation 

Enclosure 

cc: John Simon, Amerad~: Hess CorPoration 
Cliff Richard, Amerada Hess Corporation 

Jo -
f/o+e Me (c;..y j 9 
Th. e.. o 1j ~ Ho c.c..:> lo '-1. , 

rl-ie Co!)' ~ /;,rw"41'e;- ! 

l 
fJ· 1'<· ' 
~· 

· ~. 
715 L Street Anchorage, Alaska 99501 (907) 258-3446. ·FAX (907) 258-5557 



' 

· STA te OF ALASKA 
ALAS~ "·:LAND GAS CONSERVATION er·· ~MISSION 

WELL COMPLBTIWN OR RECOMPLETIOltWAEPORT.AND LOG 
. 

1 . ttaws~w.eu - ca..ificstion of s.tvice Well 

O l l a= GASO SUSPENDED 0 ABANDONEDO SERVICE 0 
2. Neme of Operator 7. Permit Number 

C: h o11 Uo~+o-.. t'!.D y .. _ DA O':t 

3. Addreu ' 8. A~I Number 

601 West 5th Ave., #810, Anchorage . AK 99501 50- 029-21130 
4. l ocation of well at surface 9. Unit or LHse Name 

1541.51 FSL, 629 1 FEL, Sec. 11, T13N , R13E BF-57 
At Toe> Producing Interval 10. Well Number 

4912 1 FSL, 2788 1 FWL, Se~ . 24, Tl3N, R13E No .~ 3 
At Totel Depth. 11 . Field and Pool 

. 4124 I . FSL' 2613 1 FWL , Sec • 24, Tl 3N , Rl3E 
5. Elewtion in f fft (indicate KB, OF, etc.I . , 6. ~ °3~2'~~~ and Ser~I No. WILDCAT . 

551 KB .. 
12. Date Spudded 13. Date T.D. Reached 14. Datt Comp., Susp. or Aband. 15. Water D1$>th, if offshore l 16. No. ~f Completions 

7 /9/84 . 11/12/ 84 2110/85 feet MSL 

17. Total Depth (MD+TVOI 18.Plug Beck Depth CMO+-TVOI 19. Dir.Ctional Survey 20. Depth where SSSV set · 21. Thickness· of Permaf rost 

15.455/11605 110/110 YES!j{! NOD . - feet MO 1700 1 

22. Type Electr ic or Other logs Run 

SP /GR/DI SR /BHCS/ NGT /LDT / CNL/ MI /DIL/BHC/SGT Jnrl /CIT /CCl /CNT 
23. CASING, LINER ANO CEMENTING RECORD 

SETTING DEPTH MO 

CASING SIZE WT. PER FT. GRADE TOP BOTTOM HOLE SIZE CEMENTING RECORD AMOUNT PULL.ED 

20 11 , ~~ii IC- 'i'i n 1*'0? '"" ~7nn ~Y Donn;if'rnc t ? _n_ 
13-3/811 

1?il N- An · o 5000 17k 11 1950 Sx Pennafrost I 
900 Sx Cl ass G -0-

-5/811 
l 'i~ 'i ii N-Anf.I - RC 0 14280 1?k 11 1450 Sx Cl ass G -0-

711 ~?ii I - Rn lTC 0~?7 1c:;4c:; c:; S:U.,11 47i:; ~y rhcc ~ -0-
24. Perfor1tions open to Production IMO+TVO of T<Jl.and

1
Bottom 1nd 2.5. TUBING RECORD 

int erval, size and number) SIZE DEPTH SET IMOI PACKER SET (MDI 

11714-11763' MD 
9100-9133' TYO 26. ACID. FRACTURE, CEMENT SQUEEZE. ETC. 

°tbt.f'S _q orii ·-s~ DEPTH INTERVAL. IMDI AMOUNT & KIND OF MATERIAL USED 

196 Holes 
4 JSP 22. 0 gram ROX Charges 

27. PRODUCTION T EST 

Date First Production Method of Operation (Flowing, gas lift. etc.I 

1/ 22/85 Flowina -
Date of Test Hours Tested PRODUCTION FOR OIL-BBL GAS-MCF WATER-BBL CHOKE SIZE GAS·Ol L RATIO 

2/6/85 12 TEST PER 10 0 • 0 0 1mo ?,? IF.~ -
f low Tubing Caiing Pressure CALCULATED Oll·BBL GAS-MCF WATER-BBL Oil GRAVITY-AP! (corr) 

Press. 261 0 24·HOUR RATE • 0 0 2500 -
28. CORE DATA 

Brief dlSC(iptiori of lithology, porosity, f ract ures, apparent dips ind presence of oil, gas or water. Submit core chips. 

See At tached Cor e Depths ·r " )\ P'""' ~ 'ft.. ~:u ": ~ .~ ~ RE CEIVED ;~ .. J. ~ ~ }_ ~ '.~ ... :· . > ~ • ' ; -. ~ ~ ? ~ .. , 

MAR 2 7 1985 ~ ·: . ~ ·~· ; ·";. : 
. . '. f .. .. '. . . 

; . : ...... ... ~ Alaska OU & Gas Cons. COrr.m.issJon ~ ; ··~ ~~,.. : ,.4 .: 
. . 

~ -, :: .a~ : - _ , 

Anchorage .. 

Form H>-407 
Rev. 7-1 ~0 

Submit in duplicate 
CONTINUED ON REVERSE SIDE 



a SfAfEOFALASKA ~ 
I> -,,<A OIL ANO GAS CONSERVATION COMMI~ -~N 

APPLitATION FOR SUNDRY APPHbVALS 
1. Type of Request: Abandon X Susoend _ Operatt¢n stMdOwn _ Re-ef'lter susoended well _ 

AAtt< casa~ Reoaff _. _ P1v9gino _ . Time 01ensron _ Slimuiale _ 
Ch~ ap~ ptCQram - Pul tubono _ Vanance _ Pertorate _ Oll'lef _ . 

• 

2. Name of Operator 5. Type or Well: 6. Datum elevatton (OF or KB) 
· O~ent r 

~Ame __ r_ad_a---.:H~e:":":s~s_C:-o::'."':rp".7-:o:":!'r-::a::-ti::::-o-n~=-=-Tmr--------1 Exeioraiory T t--5_5_f_t_KB _________ ee_1-1 

• 

J. .Address l.201. Louisiana, uite Stran9rapf'li<: _ 7. Unit or Property name 
Houston, IX 77002 SeNICll _ orthst:ar Unit/Seal Island 

4. Location ot wen at surface 1.541.. 5 ft FSL, a Well number 

BF-57 #1 (Seal A-3) 
AL top of productive interval 491.2 ft FSL, 2788 ft FWL, Sec. 24, D..3N, Rl.3E, UM · 9. Permit number 

84-93 

AL eHective depth Same as surface location 0 RIG ' \1 ~. 1 I 1 • , .... _ 

ALtotaldepth 4124 ft FSL, 2613 ft FWL, Sec. 24, D..3N, Rl.3E, UM 

t2. Present well condilion summary 
Tola! depth: measured 

true vertJcaJ 

15,455 
11,605 

feet 
feet 

Plugs (measured) 

10. API number 
so-029-21130 

11. Field/Poot 
Exploratory 

BP@ 14,812~, BP@ 14,678, BP@ 14,533' 
BP @ 14,402', 14,402-l.4).l.8; BP @ 11,590 
11,590-11,200, 8517-8190, 2900-261.0, . . 
380-110 

Effective depth: measured 
true vertical 

110 
110 

feet 
feet 

Junk(measured) BP Fish@ 1.4,816, mill ·and packer fish · 
@ 12,000 1 

Length 
149' 

1.602' 
5000 1 

14,280' 

Size 
30" 

20" 
13-3/8" 

9-5/8" 

Cemented 
Driven 

3700 SX(to surf) 
2850 SX(to $Urf) 

1450 sx 

Measured depth True vertical depth 
l.49' 149' 

l.602' l.602' 

5000 ' 4459' 

14,280' l.0,911' 

Casing 

Structural 

Conductor 

Surface 

lnte<mediate 

Production 

Liner 7028' 7" 475 sx 
1.4,704:-14,714 

15,455' 11,588' 

Perforation depth: measured 15 ,250-15 ,350 · l.4,570-l.4,620 l.4,497-l.4,522 11,71.4-11,763 

true vertical 11,473-11,529 11,163-11,169 l.l.,084-1.l.,114 ll,041.-11,056 9153-91.86 

Tubifl9 (size. grade. and measured depth) None 

PackersandSSSV(typeandmeasureddepth) Junked packer@ 12,000 ft HD 

13. Mactlments Descnption summary c:J proposal _ 

14. Esomatea date for ccmmencing operation 
July· lS, 1994 

15. Status ot well dassification as: 

RECEIVED 
jLJN ? .1. •

1
.oa4 

c_ t ..JV I 

Alaska Oil & Gas Cons. Comm· 
BOP s1<.e ~rage 

16. If propoSal was ...erbally apprc:Mld Oil_ Gas_ Suspended .!. 

Name of approver Date approved Service 
17. I hereby certify that the f0< 

R. C. Gardner~?"":,,., ~Y./ 
ue and correct to the best ol rfr>f knowle<lge. 

Signed Title Agent, Amerada Hess Corporatio~ 

Conditions of appr : Notify Commission so representative may witness 
Plug integrity _ BOP Test_ Location dearance L · 
Mechanical Integrity Test_ Subsequent.form required 10· H 07 

Approved by orde< d the Commission 

Form 10-403 Rev 06/15188 

ORIGINAL SIGNED B't 
RUSSELLA.DOUGLASS 

.. · 

·"' 

Commissioner 

Approved Copy 
Returned 

~-2.'t-~y 

Date June l.6, l.994 

ApprovalN 

SUBMIT IN TRIPUCATE 
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Attachment No. 2 
BF 57 No. 1 (Seal A-3) Near Surface Detail 

(Attached to and mode a port of program for 
final abandonment of BF 57 No. 1 well) 

Originol KB Elevotion = +55' (33' obove islond surfoce) 

3C1' DRIVE PIP£ CUT OFl' AT 
BOTTOM OF WELL CElUR 
TOP JOB CEMENT TO 100' KB 

ORIGINAL MUOUNE 

· (-39" MU.W (94' KB) 

CASING STRINGS TO BE SEVERED 
0 <:s 76' BELOW ISLAND SURF ACE 
(15' BELOW ORIGINAL MUOUHE) 

TOP OF CEMENT PLUG IN 9 5/~ 
CASING 0 110' KB (77' BELOW 
ISLAND SURFACE) (BOTTOM OF 
PLUG 0 380' KB) 

TOP Of CEMENT PLUG IN 9 5/~ 
x 13 3/8' ANNULUS 0 187' KB 
(154' BELOW ISUND SURFACE) 
(121' BELOW ISLAND SURFACE) 
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ISL.ANO SURFACE 

9 5/~, 47f, N-80 

13 3/~, 72#. L-80 

20· , 133f, K-55 

30", 1" WALL DRIVE PIPE 

SHOE OF ORNE Pf PE 0 
149' KB (11s· ea.ow 
ISLAND SURFACE) 

RECEIVED 
JUN 2 4 1994 

Alaska Oil & Gas Cons. Commission 
Anchorage 

\_BOTTOM OF CEMENT PLUG 1H 13 3/~ x 9 5/~ 
AHHUWS 0 68T KB (654' BEl.OW ISUHD SURrACE 



··-) 
STATE OF ALASKA 

) 
AU\SKA OIL AND GAS CONSERVATION COMMISSION 

Surface Abandonment I Location Clearance Report 
( Title 20 AAC 25, Article 2 ) 

... .. 
.~ . " · ' FILE INFORMATION: . : .. • lJ .. ~ . ... ~::::: ··\::·:'J.~:-.· ·.'·:::,; .!~ ... ~r; .. ~ ... ,'-r ~~· · :::··. ::'.i)··;: ·:.~- :::-::·~· •-; !- ·:_ • • 

' 

perator: Amerada Hess Corp. Well Name: Seal Island BF-57·1 

Ii 
~ddress: 1201 Louisiana, Suite 700 PTO No.: 84-093 

Houston, Texas 77002-5681 API No. 50-
surface Location: > Unit or Lease Name: North Star Unit 

F L, F l Field and Pool: 
section 11 ,T 13N ,R 13E ,M Um Downhole P&A Date: - -

Inspection Date: NIA I .. ~-· ; 20 AAC ·2s.12s - ABANDONMENT MARKER:.i I Approval Date: 

Steel Post OD: (4" min) NIA " Length (10' min.) NIA ft. Height Above Final Grade Level (4' min.) NIA ft. 
Top of Marker Post Closed With: NIA (Welded, Cmt., Cap), Set: NIA (On Wellhead, Csg , In Cmt) 
Distance Below Final Grade Level: 19 ft. 
Side Outlets: All valves and nipples removed ? NIA -- All openings closed? NIA Wrth NIA 

.... ..:..._ .. . '" 

Marker Plate Dian:ieter: NIA .. Thickness: NIA " Distance Below Final Grade Level: NIA fl 
Marker Plate Attached To: Wellhead NIA Cutoff Csg NIA Other NIA 

Information Beadwelded Directly to Marker Post or Blind Marker Plate: ( Note when different from file infonnation) 
Operator: NIA Unit I Lease Name: NIA 
Well Name: NIA Remarks: Sea/ lsiand is being abandon•ed. 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. 

. on 
,T ,R ,M -

ection Date: 8110194 I 20 AAC 25.170 -LOCATION CLEANUP:, ~ I Approval Date: 

PITS: 
Filled In: NIA liners Removed or Buried: NIA Debris Removed: Yes 

SURFACE.CONDITION OF PAD AND I OR LOCATION : 
Contoured ( Rough, Smooth, contoured, Flat, COmpaded ) 

Clean: Yes Type & Quan. of Debris if any remaining on pad and I or location: None 

TYPE AND CONDITION OF SURROUNDING AREA : 
Arctic Ocean ( Wooded, Tundra, Grass,Brush,Dirt, Gravel.Sand) 

Clean: Yes Type & Quan. of Debris if any remaining on surrounding area : None 

TYPE AND CONDITION OF ACCESS ROAD AND SURROUNDING AREA: 
NIA ( Dirt, Gravel, Ice, Other) 

Clean: NIA Type & Quan. of Debris if any remaining on access road or surrounding area : NIA 

CLEANUP WORK REMAINING TO BE DONE : None 

RECOMMENDED FOR APPROVAL OF ABANDONMENT: Yes XX No ( If •No• See Reason ) 

Distribution: Reason: 
~~orfile ---------------------------------------------------------------------------------------------------------------------------------
~ FINAL INSPECTION: Yes XX No 

c • Inspector INSPECTED BY: DATE: 8110/94 

Fl-ooo (Rev. 3193) 1991<HKBD.xLS 
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I 
/ .... ) STATE OF ALASKA - . { , 
~ ALASKA O~AND GAS CONS.E.RVATION COM~SION I , 

• 

W ELL COMPLETION OR RECOMPLETION REPORT A ND LOG 
1. Sruu1 cf Well Classi l icar icn of Service Well 

OILD GAS 0 SUSP EN DED 0 ABANDONED ~ 
... 

SERVICE 0 ,_ 

2. Name of Operator ··~. 7. Permit Number 

Amerada Bess Corporation ::.- ~ ;r 84-220 

J . Address U Ol LoUl.Sl.ana, Su l.te 1vv II.~--~ B. API Number 
Houston, Tens 77002 JS0--029-21236 

4. Location cl well at surface 1505 ft. FsL, bU4 ft . rr.1., :;ec • .u., .u ... m , KLI.c., un 9. Unit or Leasu Name 

Nor thstar Unit/ Seal Island 

A t Tep ?:educing Interval N/A 10. Well Numller 

OCS Y-l.80, #l., (Se.al A-4) 

At Total Depth 861. ft . FSL, 638 ft. FWL, Sec . l., '.11.3N, Rl3E, U.H. 11. Field and Pool 

Exploratory 
S. Eleva1ion in ltet I indica te KB. OF. etc.I 16. Luu Oe.signation and Serial No. 
50 ft. KB (G. L. = 22 ft . ) OCS Y-l.80 (Blll.) . 

12. Cate Spudded IJ . Date T.O. Reached 11\. Oaie Comp .• Su1p. or Aband. I '5. Water Depth. i f offshore I 16. No. of~omoletion• 

2/19/85 7 /15/85 7 /30/94 Final Abandonment 39 feet MSL 

17. Total Depth (~OtTVOI Ill.Plug !lack Oepth (MD~TVOI 19. Directional Survey 20. Oepth where SSSV set 21 . Thickness of Permalrost 

16 , 090 MD/12,103 !VD 2U' KB (MD + '.I:VD) YES g) NOD None ftet MO 1600 

22. Type Electric or Other Logs Run 

DIL/SP/GR/BHC,SFL, LDT/CNL-G/N~/AHS,DIL/CCT.. All l ogs pr eviously submitted 

2J. CASING, L INER ANO CEMENTING RECORD 

SETTING DEPTH MO 

CASING SI ZE WT. PER FT. GRACE TOP BOTTOM HOLE SIZE CEMENTING R ECORD AMOUNT PULLED 
30" 311n' l." wa.l .l surtace L/.J 'U .JV" LIO.Ven 80 ft. 

20" 133# K- 55 surface . 1603'KB 26" 13100 SX Permafrost II 80 ft . 

13- 3/8" 72# L-80 surface 6673 ' KB 17-1/2" 12700 SX Pennafrost 80 ft. 
9-5/ 8 " 53 . 5# N-80/L -80 surface 12, 131'KB U-1/4 " 800 SX Class G 80 f t. 

7" 32 # L - 80 ll, 815'KB l.5 , 015 ' KB 8- 1/2" 11.l.00 SX Class G 0 
24. Perl orations open to Production (MDtTVD cf Tep and Bottom and 25. TUBING R ECORD 

interval . site and numb~t) SIZE OEPTH SET (MDI PACK ER SET (MDI 

None 
None 

NOIE: strings 
26. ACID. FRACTURE, CEMENT SQUEEZE. ETC. 

30", 20", 13-3/8" and 9-5/8" casing 
severed at 19 ft. below original mudline DEPTH INTERVAL (MDI AMOUNT & KIND OF MATERIAL USED 

<Z 80 ~t • . below island sur face (G.L.]) 

None 

27. PRODUCTION TE.ST 
Date Firu Pr.eduction Method of Operation (Flowing, gas lilt, etc.I 

None 

Date o f Test Hours Tested ' PRODUCTION FOR OI L·BOL GAS·MCF WATER·BBL CHOKE SIZE GAS·OIL RATIO 

TEST PERIOC .. 

Flow Tubing Casing Pressure CALCULATED OIL·BllL GAS·MCF WATER·llBL OIL GRAV ITY-AP I (corr! 

Preu. 24·HOUR RA TE • 

28. CORE DATA 

Briel descr iptio~ ol l ithol~gy, porosi ty, frac:turts, apparent d ips and presence of oil, gas or water. Submit core chi'R" E CI E Iv E o· 

Form 10-407 
R ev, 7·1 ·80 

Non e 

. O RIG l~JAl 

CONTINUED ON REVERSE SIDE 

AUG 25 1994 
Alaska Oil & Gas Cons. Commissi~n 

Anchorc~e 

Submit in duplic:au 



,:) 1r\1 c: ur r\l,J4..jr'.~ 
A~ OIL ANO GAS CONSERVATION COMM!~ 

APPLJt..."TION FOR SUNDRY APPt-,JVALS 
t. Type ol Request: Abandon A. Susoend _ Ooerauon Shutdown_ Ae·en1e1 SUS0411'decl _. _ 

M.r caD"9 _ Aeoarr _. _ PluQQlntJ - rllTle sxtel\Slon - Slllnl.IWe _ 
01anQe ~ DtOQram _ Pi.JU 1u0ino _ Vanarce .;_ Pertorate _ Otl'\el _ 

2. Name ot Qperat~r 5. Type of Well: 6. Datum elevaoon (OF or KB) 

AHEJW>A BESS <X>RPORA'.IION OMllooment - 55 ft KB feet 
Exctora1ory L .....-~---· --- -----------

3. .Address llOl. Louisiana St., Ste 700 Straogracnic _ 7. Utlll or Property name 
Houston, Texas 77002 S~ _ Northstar Unit/Seal Island 

4. Locauonotwel at surlace l.565 ft. FSL, 604 ft. FEL, Sec. ll, n.JN, Rl..3E, UM a Well numoer 

. OCS Y-180, #l.(Seal A-4) 

AL top ol produc:tiv.t intefval No productive 
interval 0 R l G \ N A L 9. Permit number 

84-220 

AL etfectiv.t depth 212 ft 10. AP! number 
50- 029-21236 

AL total depth · 86l. ft. FSL, 638 ft . FWL, Sec. 1, '.1:13N, RlJE, UM. 11. Field/Pool 
bploratory 

12. Present well condition summary 
Total depth: measured 16,090 

true "9rtical l.2 ,103 

EHective depth: measured 212 
lru e -..ertical 212 

Casing Length 

Slructural 237' 

Conductor l.,603 1 • 

Surlace 6,673 ' 

lnte<mediate 12,1311 

Production 

Liner 3,200 ' 

Perloration depth: measured 

Size 
30" 

20" 

13-3/8" 

9-5/811 

7" 

re et 
feet 

leet 
feet 

PluQS (measured) l.5,0l.5'-14,735', ll,918' - ll,585 ', 
2,800 ' -2,581', 400'-212 ' 

Junk(measured) 12,548 ' -8,620', BllA and "lIWDP 
14,363'-12,692' - BHA, BWDP & DP 

Cemented Measured depth True -..ert1cal depth 
Driven 237' 237 ' 

3100 sx + top job 1,603 ' 1,603' 

2700 sx (to surf) 6,673' 5,522' 

800 SX 12,131' 8,960' 

1100 sx l.5 ,Ol.5 I 11,139 ' 

No perforations 

true vertical 

Tybing (size. grade. and mea.syred depth) None 

Pacl<srs and SSSV (type and measured depth) None 

RECE lV ED 
, . . ,. 2 ·o~ . 

IJ. ,.... Ll . ~:c. 
V 'C t •0 l.J v I 

1::.!::s!\U Gii & Gas Cons. Commission 
Anchorare 

Description summary ot proposal _ DetaJlecroperations program .!.. BOP sl<atctl _ 

14. Esomated date for commencing operation 
July l.5, 1994 

15. Status ot well dassification as: 

16. If proposal.was verbally approved Oil_ Gas _ Suspended !.. 

Date approved Service 

and COO'ect to the b4l$l ot mt ~edge. 

Signed Corporation 

Conc11tions of appr : otify Commission so representative may witness / 
Plug integrity _ BOP Test _ Localion dearance ~ 
Mechanical lnl81Jrity Test _ Subseq\Jent form required 10· If 0 7 

PPrcM!d by Ofder ot the Commission 

m lQ.403 AtN 06ft5188 

;. 

ORIGINAL SIGNED BY 
RUSSELL A. DOUGLASS Commissioner 

Approved Copy 
Returned 

<:;--"2..z - -?y 

Date June 10, 1994 

Approval No. 
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Attachment No. 2 
OCS Y-0181 No. 1 (Seal A-4) Near Surface Casing Detail 

(Attached to and made a part of program for 
final abandonment of OCS Y-0181 No. 1 well) 

All depths ore from original KB, unless otherwise noted. 

TOP JOB CEMEHT IN 2Cf x 3Cf 
AN,NULUS TO ,.. 80" KB 

13 3/f!" x 2Cf ANNULUS 
CEMENTED TO SURFACE 

ORIGINAi... MUDUNE 0 9 • B 

(61• BELOW ISi.ANO SURFACE) 

CASING STRINGS TO BE SEVERED 
0 "' 80'BELDW ISLAND SURFACE 
(19' BELOW ORIGINAL l.IUOLJNE) 

TOP PLUG IN 9 5/f!" x 13 3/f!" 
ANNULUS 0 187' KB ( 154' 
BELOW TOP OF ISLAND SURFAC~ 

TOP PLUG IN 9 5/f!" CASING 
C 212' - 400'. TOP IS 
179' BELOW ISLAND SURFACE • 
(118' BELOW ORIGINAL I.WOLINE) 

' . .. .. 

.· . • 

... 

:111. 

10.2 PP9 
CoCl2 

.. . 
.. . 

. . .. ~ .. 
.d • : . . . . 

.• .; 

··...i 

·. ~ -~. 
• .4 •• .. 

4 • • ·~· •. • : ' : • I •cf 

· .. • 4. . • 
. • · ...•. · .. .. · ... 4. ·_.. 

·. 1 .. • 
A • : • : • • • • •• • ~· 

• 

.. 

.•4•... . .. . .. 
. · .... :; ·.4·· 

... - ~ 

. 4 .. 

.. !> 

:. 
4 

:~ ... . .. 
··• .... ·.4 .. ... . .. 
. . · 

·~ . 

.. 

~ 
4" 

: 

·. 
30", 310f, 1· WALL 
DRIVE PIPE 

o·, 133f, K-55 

13 3/'0, 72f, L-80 

9 5/f!", 53.Sf, N-80 

3Cf DRIVE PIPE SHOE 
0 237' "KB (204' BELOW 
ISLAND SURFACE) 

RECEIVED 
JUN 2 4 1994 
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\ STATE OF ALASKA 

ALASKA OIL AND GAS CONSERVATION COMMISSION •·· 
Surface Abandonment I Location Clearance Report 

(Title 20 AAC 25, Article 2 ) 

operator. Amerada H~ Cop. Well Name: __ S;::..ea;:..;;;.;_/..:.:/s:.;.;la;;.:.n;;.;;d;....O~CS~-....;.Y._-1_8_0_-1_--1 
Address: 1201 Louisiana, _Suite 700 PTO No.: _____ 8;;...4-,;,_;;;,;22;;;..0;.__ ___ --1 
I Houston, Texas n002-5681 API No. 50-___ ~-~:-:---:-:-~----1 

!Surface LocaF tion: F L Unit or Lease Name: ___ ....:.:.N~orth::..=.:...;;S;..:.;ta;;.:.r...;U:..:.n:..:.it;.._ __ -; 
___ L. Field and Pool: ___________ --1 

!Section 11 ,T 13N ,R 13E ,M Um Downhole P&A Date: ___________ --1 

!steel Post OD: (4" min) NIA " Length (10' min.) NIA ft. Height Above Final Grade Level (4' min.) NIA ·ft. 
!Top of Marke.r Post .Closed With: NIA (Welded, Cmt., Cap), Set: NIA · (On Wellhead, Csg • In· Cmt) 
!Distance Below Final Grade Level: 19 ft. 
!Side Outlets: All valves and nipples removed ? NIA All openings closed? NIA With ____ __;_;,H:..:.'/A~------l 

. 
I Marker Plate Diameter. NIA . " Thickness: NIA " Distance Below Final Grade Level: NIA ft. 
iMarker Plate Attached To: Wellhead NIA Cutoff Csg NIA Other . NIA 

..:..::.:~------------.------i 

l!nformation Beadwelded Directly to Marker Post or Blind Marker Plate: (Note when different from file information) 
Operator. NIA Unit I Lease Name: NIA 
jweu Name: NIA Remarks: Seal Island is bein abandon•ed. casin was cut and 
jSurface Location: removed 19 feet below ori inal mud fin~. No marlcer 
i F L, F L /ate was installed due to offshore location. 
! n ,T .R ,M 

8110194 . v . ,._,,. 20 AAC 25.170-LOCATION CLEANUP: •. A roval Date: 
' 
iPITS: 
i Filled In: NIA Liners Removed or Buried: 
jsuRFACE CONDITION OF PAD AND I OR LOCATION : 

NIA Debris Removed: Yes 

! Contoured --------------------' Clean: Yes 

i 

( Rough, Smooth, Contoured, Flat, Compacted ) 
Type & Quan. of Debris if any remaining on pad and I or location: ..:.N:..:o:.;.;n;.;;.e _______ --l 

'

TYPE AND CONDITION OF SURROUNDING AREA : 
· Arctic Ocean ( Wooded,Tundra,Grass,Brush,Dirt.Gravel,Sand} ! Clean: '(es Type & Quan. of Debris if any remaining on surrounding area : ..;.N.:..;;o..;.;n..;.e _________ --; 

iTYPE AND CONDITION OF ACCESS ROAD AND SURROUNDING AREA: 
I NIA ( Dirt, Gravel, Ice, Other) I Clean: ~N"":"".'/A~-----=T-ype_&_Q_u-an-.-o-f_D_e-bn-·s_i_f a_n_y_re_m-ai-n-in_g_o_n_a_ccess __ ro_a_d_o_r s-u-rro-unding area : ~N~'IA..;._ ____ -t 

lcLEANUP WORK REMAINING To BE DONE : 
! 

None 
' 

RECOMMENOED FOR APPROVAL OF ABANDONMENT: Yes XX No (If "No" See Reason) 

Distribution: Reason: 

E
~orfi~ ----------------------------------

F 1 NAL INSPECTION: Yes XX No 
c base 

c - Inspector INSPECTED BY: DATE: 8110/94 

Fl ..000 (Rev. 3193) 199KHLSDJCLS 
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AppendixF 

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 121A 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 . 

F-1 
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Proposed Drillin2 and Completion Promm : Well.WD-1 

Surface location : 

.. 
Target location : 

Target Accuracy 

Estimated start date : 

Maximum angle: 
Kick off depth : 

Wellbore azmith : 
Kelly bushing (KB) elevation: 

Item and Depths 

20" Conductor 

Base Permafrost 

Top Confining Zone 

.Base Confining Zone 

13 3/8" Casing Shoe 

Top Injection Zone 

Lower Injection Interval 

9 518 casing 

Total Depth 

ASP "X" 659963 & ASP "Y" 6031015 
ASP4,NAD 1927 
4000 feet subsea: 2000 south, 728 west 
6500 feet subsea: 3433 south, 1250 west 
100 ft Radius at 4000 subsea 

May or October 1999 

40 degrees 
500 feet MDrrvD 

S 20 degrees W (200 degrees grid) 
Assumed 50 feet above ground level 

Subsea TVD<BKB) l\ID <BKB) 
(measured depth ) 
(below rig floor) 

±60 ±110 ±110 

1500 1550 1569 

3010 3060 3470 

3300 3350 3848 

3750 3800 4435 

4000 4050 4762 

4730 4780 5715 

+!- 6300 +/-6350 +/- 74.90 

+/-6500 +l-6550 +/-77i2 

F-2 
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Logging Program 

Open Hole: 

17 1/2 Surface Hole : DIUGR/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 4-112 X 9-5/8 annulus will be freeze 
protected with corrosion inhibited sea water with a diesel cap through the permafrost 
interval. 

Casing I Tubing Specifications 

Type Size Weight Grade Tension Burst Collapse 

Surface 13 3/8" 68 lb /ft K-55 1,140,000 lbs 3450 psi 1950 psi 

lnj.Csg. 9 5/8" 47 lb /ft L-80 1,161,000 lbs 6870 psi 6620 psi 

Inj. Tbg 4-112" 12.6 lb /ft L-80 304,000 lbs 7780 psi 6350psi 

Cement Volumes 

13 3/8 Inch Surface Casing: 

Measured Depth: 

Basis: 
Total Cement Vol.: 

Lead Slurry Vol.: 

Tail Slurry Vol.: 

4435 feet 
Pump excess annular volume (17 % X 13 3/8") 
7000 (cu ft) Subject to revision 

2370 (cu ft) 1234 sacks (sx) Cold Set ill at 1.92 cu ft/sx 

(from surface to 500 feet MD below Permafrost) 

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 
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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: 121A 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 hole to the surface casing point. Rig up and run 
E-line logs: DII.JGR/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 hole through the proposed injection interval to a depth of 6350 

TVD. Rig up and run E-line logs: DII.JGR/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 V2 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. 

F-4 
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• 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 

Aqandonment 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 (Closure) 

·Exhibit F-5 is used to represent a possible abandonment scenario for the WD-1 well. It is 
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 

oli 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 
app.ropriate 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. 

F-5 
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The following detailed procedure outlines how the final abandonment plugs may be 
placed and the well left. Should well conditions dictate a major revision, both regulatory 
agencies will be consulted and agreement reached on a satisfactory plan . 

F-6 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

Abandonment procedures 

Move in rig and prepare to abandon the well. 

Circulate fluid and kill the well so it will not flow. 

Rig down the tree, install the blow out preventers and pressure test per 

AOGCC regulations. 

Circulate fluid until well is stable. 

Pull tubing out of the hole and lay it down. 

Run in the hole with a work string. 

Spot cement plugs as required by AOGCC & EPA using the displacement, down 

squeeze, or mechanical bridge plug method as follows: (Sufficient notification must 
be given to the AOGCC so a representative may be present to witness the work ) 

a. Set appropriate plugs across all open perforated intervals. Wait on cement, tag 
each plug to confirm its location, and record its actual location. 

b. Set cement plugs across the upper confining zone and at the base of 

permafrost. 

c. Set the surface plug per AOGCC requirements. 

(Note: Record the actual location and integrity of cement plugs after setting 
sufficient weight on the plug to confirm its location, that the cement has set, 

and that a competent plug is in place.) 

8. Remove blowout preventers, cut off casings below ground level and weld on cover 

per AOGCC requirements. 

9. Breakdown rig and move off location. 

10. Install permanent well marker above ground level per AOGCC requirements . 

F-7 
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• 3470MD 
(3010$5) 

3848MD 
(3300SS) 

4762MD 
(4000SS) 

5715MD· 
(4730SS) 

• 8130MD 
(6880$S) 

Exhibit F-1 (revised) 

Proposed Completion Diagram 

Northstar Well WD-1 

KOP: 500' 
Max. Angle 40° 

Departare at BHL : Approx 3700' 

Base Pennafrost 1569'MD --­
(1500SS) 

CONFINING ZONE 

en 
.5 .:! •I.! ! ... 
... "' < 

SV2 

SV1 -

TMBK 

C -o ca .. ~ 
U CD PRINCE CREEK CD..,. 
-c C-·- AND 

UGNU 
FORMATIONS 

MD (BKB) 
(measured depth 

below rig) 

20" Conductor 

Heat Tracing 

110'MD 
(60SS) 

1700'MD 

Packer and Seal Assembly 
13-3/8" Shoe 4435'MD 

(3750SS) 

12-1/4" Hole 

9-5/8",47#, N-80, Casing 
(Run T.D. to Surface) 

9-5/8" Shoe 
8-1/2" Open Hole 

7490MD 
(6300SS) 
7712MD 

(6500SS) 
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• Exhibit F-2 
Well Head Schematic WD-1 

Wing Valve 

WELL HEAD - TREE DESCRIPTION 

• Master 
- SINGLE TUBING HANGER/ WELLHEAD - 4 1fl" 
- METAL TO METAL RING SEAL ASSEMBLY 
- SINGLE MASTER VALVE - MANUAL 
- SINGLE WING VALVE -AUTOMATED FOR SHUT IN 
- PRESSURE RATING - 5000 PSI 
- WELL HEAD TEST PORTS - AS REQUIRED 
- COLD WEATHER METALLURGY - TYPICAL N. S. 
- CORROSSION METALLURGY - WASTE DISPOSAL WELL 
- ENCLOSURE (INSIDE INSULATED WELLHOUSE) 

ID Tubing -Annulus Valve 

• 
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Exhibit F-3 

WELL PLANNING 
REPORT 

BPX - Shared Services Drilling 

Northstar development 

WD-1 
Thursday, October 31, 1996 
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spel "'l"'Y...._.., Customer: Shared Services Drilling 
a-- • •Na •-vic:mm Project ASP Zone4 

0 

1000 

6000 

0 1000 

Structure: NS_Development 
Wellhead: WD-1 

Casing 

Sc*: liadl • IOOCft 

Scioioa ....-..a: 200.000 v cnical Scctioa 

!"'-- ·a­
! 

6350.00lVD 
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SPERRY-SUN DRILLING SERVICF.S 
WELL PROFILE DATA 

CONFIDENTIAL 

• BPX - Shared Services Drilling WD-1· 
Northstar development · Thursday, October 31 , 1996 

MEASURED , ANGLE DIRECTION VERTICAL LATITUDE DEPARTURE VERTICAL DOG 
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 2.500 200.000 799.92 5.12 s 1.87 W 5.45 1.000 

1000.00 6.500 200.000 999.26 19.87 s 7.23W 21 .14 2.000 

1050.00 7.500 200.000 1048.89 25.59 s 9.32W 27.24 2.000 
. 1290.00 13.500 200.000 1284.76 66.67 s 24.27 w 70,95 2.500 

1500.00 19.800 200.000 1485.86 123.19 s 44.84W 131.09· 3.000 
2000.00 34.800 200.000 .1928.90 338.07 s 123.05 w 359.76 3.000 
21.73.33 40.000 200.000 2066.55 436.96 s 159.04 w 465.00 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 996.38 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 1540.31 s 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 40.000 200.000 4231 .90 2144.33 s 780.47W 2281.95 0.000 
5500.00 40.000 200.000 4614.93 2446.34 s 890.40W 2603.35 0.000 
5715.49 40.000 200.000 4780.00 2576.51 s 937.77 w 2741 .86 0.000 • 6000.00 32.887 200.000 5008.73 2735.22 s 995.54 w 2910.76 2.500 
6315.49 25.000 200.000 5284.59 2878.58 s 1047.72 w 3063.32 2.500 

6500.00 25.000 200.000 5451.82 2951.85 s 1074.39 w 3141.30 0.000 
7000.00 25.000 200.000 5904.97 3150.42 s 1146.66 w 3352.61 . 0.000 
7500.00 25.000 200.000 6358.12 3348.98 s 1218.93 w 3563.91 0.000 
7711 .72 25.000 200.000 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 n11.72 Feet, 
the Bottom Hole Displacement is 3653.39 Feet, in the Direction of 200.000° (Grid) 

• 
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• 

• 

BPX - Shared Services Drilling 
Northstar development 

MEASURED ANGLE DIRECTION 
DEPTH DEG DEG 

5715.49 40.000 200.000 

MEASURED ANGLE DIRECTION 
DEPTH DEG DEG 

3470.19 40.000 200.000 
3848.76 40.000 200.000 
4762.54 40.000 200.000 
5715.49 40.000 200.000 

SPERRY-SUN DRILLING SERVICES 
WELL PROFILE DATA 

CONFIDENTIAL 

INTERPOLATIONS 

VERTICAL LATITUDE DEPARTURE VERTICAL 
DEPTH (Ft) (Ft.) SECTION 

4780.00 2576.51 s 937.n w 2741 .86 

Vertical Section Direction = 200.000° (Grid) 

FORMATION TOPS 

VERTICAL LATITUDE DEPARTURE SUB SEA 
DEPTH (Ft.) (Ft) DEPTH 

3060.00 1220.29 s 444.15 w -3010.00 
3350.00 1448.96 s 527.38 w -3300.00 
4050.00 2000.90 s 728.27 w -4000.00 
4780.00 2576.50 s 937.n w -4730.00 

RKB Elevation = 50.00 Feet 

WD-1 
Thursday, October 31 , 1996 

TARGET 

Top Upper Confining Zone 
Base Upper Confining Zone 
Upper Injection Zone 
Lower Injection Zone 

C:\ORUlNG\NSWOt .PRO 

I • • 
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Exhibit F-4 

WELL PLANNING 
REPORT 

BPX - Shared Services Drilling 

Northstar development 

WD-2 
Thursday, October 31, 1996 
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sperT"Y-SUn Customer: Shared Services Drilling -.....- -v- Project ASP ZOne4 
Structure: NS_Development 
Wellhead: WD-2 
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spa iry-s.ri Customer: Shared Services Drilling 
a.u-LINa ~a:-. Project ASP Zone4 
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SPERRY-SUN DRILLING SERVICES 
WELL PROFILE DATA 

CONFIDENTIAL 

• BPX - Shared Services Drilling W0-2 
Northstar development Thursday, October 31 , 1996 

MEASURED ~ ANGLE DIRECTION VERTICAL LATITUDE DEPARTURE VERTICAL DOG 
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 4.54 N 3.02 E 5.45 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 15.11 E 27.24 2.000 
1300.00 13.750 33.690 1294.48 61 .00 N 40.66 E 73.31 2.500 
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 33232 33.690 1936.35 285.35 N 190.23 E 342.94 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 2352.72 593.10 N 395.40 E 712.82 3.000 
3000.00 50.000 33.690 2636.24 874.24 N 582.83 E 1050.71 0.000 
3500.00 50.000 33.690 2957.63 1192.93 N 795.29 E 1433.73 0.000 
4000.00 50.000 33.690 3279.02 151 1.63 N 1007.75 E 1816.75 0.000 

4500.00 50.000 33.690 3600.42 1830.32 N 1220.21 E 2199.77 0.000 
5000.00 50.000 33.690 3921.81 2149.02 N 1432.67 E 2582.79 0.000 
5500.00 50.000 33.690 4243.21 2467.71 N 1645.14 E 2965.82 0.000 

• 6000.00 50.000 33.690 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 3605.55 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 2244.43 E 4046.21 2.500 
7335.11 25.000 33.690 5567.08 3502.51 N 2335.00 E 4209.49 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 4490.49 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) 

·~ased upon Minimum Curvature type calculations. At a Measured Depth of 8419.65 Feet, 
the Bottom Hole Displacement is 4667.84 Feet, in the Direct ion of 33.690° (Grid) 

• 
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BPX - Shared Services Drilling 
Northstar development 

MEASURED ANGLE DIRECTION 
DEPTH DEG DEG 

6335.10 50.000 33.690 

MEASURED ANGLE DIRECTION 
DEPTH DEG DEG 

3659.26 50.000 33.690 
4110.42 50.000 33.690 
5199.43 50.000 33.690 
6335.10 50.000 33.690 

SPERRY-SUN DRILLING SERVICES 
WELL PROFILE DATA 

CONFIDENTIAL 

INTERPOLATIONS 

VERTICAL LATITUDE DEPARTURE VERTICAL 
DEPTH (Fl) (Fl) SECTION 

4780.00 2999.99 N 1999.99 E 3605.54 

Vertical Section Direction = 33.690° (Grid) 

FORMATION TOPS 

VERTICAL LATITUDE DEPARTURE SUB SEA 
DEPTH (Ft) (Ft.) DEPTH 

3060.00 1294.44 N 862.96 E -3010.00 
3350.00 1582.01 N 1054.67 E -3300.00 
4050.00 2276.13 N 1517.41 E -4000.00 
4780.00 3000.00 N 1999.99 E -4730.00 

RKB Elevation = 50.00 Feet 

1 
WD-2. 

Thursday, October 31 , 1996 

TARGET 

Top Upper Confining Zone 
Base Upper Confining Zone 
Upper lnjectlon Zone 
Lower Injection Zone 
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Exhibit F-5 

Proposed Abaondonment Schematic 

Northstar Well WD-1 

KOP: 500' 
Max. Angle : 40° 

Departure at BHL : Approx 3700' 
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Exhibit F-6 

UNITED STATES ENVIRONMENTAL PROTECTION AGEHC\: 

&EPA 
WASHINGTON. DC 20460 

PLUGGING AND ABANDONMENT PLAN 
AND ADDRESS OF FACILITY NAME ANO ADDRESS OF OWNER/OPERA TOR 

orthstar Development Project 

. Seal Island - Stefasson Sound (North Slope) 

BP Exploration (Alaska) Inc. 

900 E. Benson Blvd. 

Deadhorse, Alaska 

LOCATE WELL AND OUTLINE UNIT ON 
SECTION PLAT - 640 ACIJES 

N 

Anchora e Alaska 99508 
: PERMIT NUMBER I . STATE COUNTY 

AK North Slo e 

SURFACE LOCATION DESCRIPTION 

LOCATE WELL IN TWO DIRECTIONS FROM NEAREST LINES OF QUARTER SEC!ION AND DRILLING UNIT 

Surface 
1. Locationl.3.6.0t. from (N/S) _s_ une of lju.1rter section 

Wt---+---+---f---+--+---+---+---l E 

I I I 
-+~+.--+----'--~--

Ind 

XXlndividual Permit 
0 Area Permit 
ORut, 

Number of Wells _l_ 

w;:LL ACTIVITY 

:XXCLASS I 
0 CLASS II 

0 Brine Disposal 
0 Enhanced Recovery 
0 Hydrocarbon Storage 

OCLASS Ill 

s Lease Name Northstar Unit Well Number WD-1 

CASING ANO TUBING RECORO AFTER PLUGGING METHOD OF EMPLACEMENT OF CEMENT PLUGS 

0 The Balance Method 
SIZE WT(LBIFT) TO BE PVT IN WEU. IFTl TO BE LEFT IN WEU. lf'Tl HOLE SIZE 0 The Dump Sailer Method 

0 The Two-Plug Method · 

0 Other 
To be determined at 

abandonment. 

I I 

CEMENTING TO PLUG AND ABANDON DATA: PLUG #1 PLUG #2 PWG#3 PLUG #4 PLUG #5 I PLUG •6 

Sile of Hole or Pioe in which Plug Will Be Placed (inches) 9 s/a q 5/8. q 5/8 q 5/8 I 
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From To kom To 
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.. 

Estimated Cost to Plug Wells 
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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 
Enviroillllental Protection Agency (EPA) for an Underground Injection Control (UIC) 
Permit to operate a Class I Non-hazardous Industrial Well at the site. lbis Waste Analysis 
Plan (W AP) outlines procedures for controlling, sampling and analyzing wastes prior to 
d~p injection well disposal. The W AP 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 
Rig drill cuttings and other solids 
Flush waters for cuttings disposal 
Camp sewage and gray water (Class I) 

3 

360,000 Bbls 
80,000 Bbls 
60,000 Bbls 

600,000 Bbls 
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Wells, process facilities, etc. waste 
Industrial non-hazardous wastes (Class I) 
Produced water (oil reservoir brine) 
Total disposal volume 

400,000 Bbls 
40,000 Bbls 

-118,500,000 Bbls 
-120,000,000 Bbls 

It is estimated that all but about 10,000 barrels will arrive at the injection tankage 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 is not piped to the disposal system because of its 
small volume or intermittent generation. 

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 
niajor categories: Wastes requiring little or no grinding prior to injection and injectable 
wastes requiring grinding prior to injection. 

1.2.1 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 drilling 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 . 
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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
.riscous, 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: Contaminated 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 
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. 

7. 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. 

8. Condensate: These fluids can. vary in composition since they are collected from 
drain sumps, blow case discharge, and knock-out pots. This is an efiluent from 
normal process separation of oil, water, and gas. The specific gravity is less 
than 1.0 and pH is about neutral. 

9. 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 is 
ignitable and will usually be the waste constituent of most concern. Wastes 
containing NGL will not be accepted for disposal unless they are non­
haz.ardous. NGL will be pale in color, near neutral in pH, less dense than water, 
fluid, have a distinctive chemical odor and will evaporate quickly. 

10. Lubricating 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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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. 

11. .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. 

12. 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. 

13. 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. 

14. 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. 

15. 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. 

16. 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. 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. 

18. 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. 

19. Transformer Oil: 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. 

20. 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 woulq 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. 

21. 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. 

22. 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. 

23. 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.~.2 Description of Wastes Requiring Grinding Prior to Injection 

25. 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 . 

26. 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 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. 

27. 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 
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28. 

29. 

30. 

· 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 rµ.ill ·grinding process, and th~ 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 I to 2 millirems per hour. 

31. 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 . 
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32. 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. 

33. J)iatomaceous 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 

in color and contains contaminates removed from the process stream. It has a 
specific gravity greater than 1.0 and should have a pH about neutral. 

34. Cement and Cement Rinsate: This can be composed of many variations of the 
standard Portland cements. They are manufactured by combining limestone 

(calcium carbonate) and clay (silicon dioxide plus iron oxides) in a ratio of 
about 2:1. When heated, with time, one of four crystalline states can result. 

Other additives are used such as accelerators, retarders, fluid loss additives, etc. 
The specific gravity ranges from 1.3 to 2.2. The rinsate come from cleaning 

tanks, pumps, and associated equipment. 

1.3 Waste Classification 

Three general categories of waste will be injected. 

1. Oil and gas exploration and production wastes that are exempt from regulation 
under the Resource Conservation and Recovery Act (RCRA) Subtitle C. Exempt 

wastes are described in Section 1.3.1. 

2. Non-exempt, non-haz.ardous industrial wastes as described in -Section 1.3.2. 

No hazardous wastes will be injected. Hazardous wastes require special precautions 
and must adhere to strict handling procedures. Such wastes are described in Section 
1.3.4. Additionally, waste mixtures will be categorized according to the EPA 

guidelines described in Section 1.3 .5. 

3. Camp domestic waste water as described in Section 1.3.3 . 
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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.<1> The 

exemptioJl 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 Prod.hoe 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 specific.ally 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 

· occurring 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 Detennination of Oil and Gas and Geothermal Exploration, Development, and 
Production Waste: 53 FR 129, July 6, 1988 
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is hazardous or toxic. Some major associated wastes which are covered by the 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 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 (I) 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 hazardous 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 haz.ardous 
regardless of its other properties and it may not be injected. 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 l.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. 

Hazardou;; 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 mixin,g 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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Table 1 

Examples of Exempt Oil and Gas Wastes 

accumulated materials such as hydrocarbons, solids, sand, and emulsion from production 
separators, fluid treating vessels, and production impoundments 

cooling tower blowdown 

dehydration wastes, including glycol-based compounds, glycol filters, filter media, backwash, 
and molecular sieves . 

• drilling fluids and cuttings from offshore operations disposed of onshore 
. . . . 

drilling fluids and cuttings, including well completion, treatment, and stimulation fluids, . 
excess cement slurries, .and cement cuttings 

. . 

gases removed from the production stream, such as hydrogen sulfide, carbon dioxide,.and 
volatilized hydrocarbons· 

iron sulfide 

light organics volatilized from exempt wastes in reserve pits, impoundments, or production 
equipment. 

liquid hydrocarbons removed from the production stream but not from oil refining 

materials ejected from a producing well during the process known as blowdown 

naturally occurring radioactive materials (NORM) in pipe scale 

• packing fluids 

pigging wastes from gathering lines 

pipe scale, hydrocarbon solids, hydrates, and other deposits removed from piping and 
equipment prior to transportation 

• pit sludges and tank bottoms from storage or disposal of product or exempt wastes 

produced sand 

• · · produced water and constituents removed from produced water before it is injected or 
otherwise disposed of 

production line hydrates/preserving fluids utilizing produced water 

rigwash 

soil containing downhole hydrocarbons, crude, or produced water 

spent filters, filter media, and backwash (assuming the filter itself is not hazardous and the 
. residue. in it is from an exempt waste stream) 

sweetening wastes, including catalyst, filters, filter media, backwash, precipitated amine 
sludge, iron sponge, and hydrogen sulfide scrubber liquid and sludge · 

waste crude oil from primary field operations and production 

wastes from subsurfac.e gas storage and retrieval, except for listed non-exempt wastes 

workover wastes 
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• Table2 

Examples of Non-exempt Oil 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 drum 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 

used 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, insulation, and miscellaneous solids 

• 
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• Table 3 

Hazardous Waste Characteristics 

lgnitability 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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Table 4 

Hazardous Waste Toxicity Characteristics 

As determined by Toxicity Characteristics Leaching Procedure (fCLP) 

Maximum ll'l3X1mum 
Contaminant concentration Contaminant concentration 

(mg/L) (mg/L) 

Arsenic 5.0 Hexachlorobenzene 0.13 

Barium 100.0 Hexachloro-1,3-butadiene 0.5 

Benzene• 0.5 Hexacbloroethane 3.0 

Cadmium 1.0 Lead 5.0 

Carbon tetrachloride• 0.5 Lindane 0.4 

Chlordane 0.03 Mercury 0.2 

Chlorobenzene• 100.0 Methoxychlor 10.0 

Chloroform• 6.0 Methyl ethyl ketone• 200.0 

Chromium 5.0 Nitrobenzene 2.0 

o-Cresol 200.0•• Pentachlorophenol 100.0 

m-Cresol 200.0•• Pyridine 5.0 

p-Cresol 200.0•• Selenium 1.0 

Cresol (total) 200.0•• Silver 5.0 

2,4-D 10.0 Tetrachloroethylene• 0.7 

1,4-Dichlorobenzene 7.5 Toxaphene 0.5 

l ,2-Dichlorobenzene• 0.5 Trichloroethy lene• 0.5 

1, 1-Dichlorobenzene• 0.7 2,4,5-Trichlorophenol 400.0 

2,4-Dinitrotoluene 0.13b 2,4,6-Trichloropbenol 2.0 

Endrin 0.02 2,4,5-TP (Silvex) LO 

Heptachlor 0.008 Vinyl chloride* 0.2 
(and its hydroxide) 

• Listed as a volatile organic compound (VOC) in the TCLP test method . 

•• If o-, m-, and p-cresol concentrations cannot be differentiated, the total cresol concentration is 

used. 
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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 
determin~tion before transporting or injecting any wastes at the facility. The injection 
staff will confirm, on a case by case basis, whether any sampling and analysi_s 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.ll(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. Tiie 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 

~ 

Tue following sources of information may be sufficient to characterize a waste without 
further analysis: 

Materials Safety Data Sheets CMSDS): BPX maintains a computerized MSDS database 
for many products used on the North Slope. Tue MSDS should indicate whether a 
product has haz.ardous 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)(l), and is not routinely characterized by detailed laboratory analysis. Some 
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 ~t has not previously been characterized on the North Slope, or can not be 

characterized by generator knowledge, will be analyzed for haz.ardous 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. Haz.ardous 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 haz.ardous 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 described in Section 4. Appropriate analytical 
methods are outlined in Table 6. 

. 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. {1, 2) Samples will be transferred 

· to 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 
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• 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 tl,le 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 truc;k, for example). At least three samples should be 

collected: one each at the beginning, approximate midpoint, and end oftransfer. 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 homogeneo-µs, 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 combined 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 isolate the hazardous ma~erial; 
. 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-exempt) of the waste. Transitory events such as start-up, shutdown, 

• upsets, and maintenance may produce wastes that are not representative of the normal 
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operation. There may be changes in raw material, process temperatures, and other factors 
that affect the composition of the waste over time. 

Wastes may also require re-analysis if there are regulatory changes affecting testing 
requirem~nts or waste classification . 
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Non-Exempt Color& 

Waste (1) A ppearance 

Chemical 
products (off- Varies 
soec or soilled) 

Heat exchange 
Green to red 

media 

Hydrotest waters 
(non-exempt Varies 
operations) 

Laboratory waste Varies 

Lubricating oils & 
Light to dark 

hydraulic fluid 

Methanol Pale 

Remediation Brownish, 
wastes turbid 

Clear to 
Sanitary wastes brownish & 

turbid 

Splll cleanup 
Clear to turbid 

(non-exe111>t) 

Cloudy, 
Sump fluids possible olly 

sheen 

Odor 

Varies 

Sweet 

Possible 
hydrocarbon 

odor 

None to 
"chemical" 

odor 

Characteristic 
olly odor 

Pungent 

Possible faint 
hydrocarbon 

odor 

Sewage odor 

Hydrocarbon 

None to faint 
hyc:tocarbon 

Typical Non-Exempt Waste Stream Profiles 
(Subject to Revision) 

Physical Specific Other Typical 
State Gravity 

pH Main Constituents 
Properties 

Aqueous Flash point 
1.0 • 1.5 3. 11 Varies 

fluid >60°C 

Flash point 
Viscous flulc 1.0 • 1.6 6.5-11 .5 Methylene Glycol 

±100°C 

Aqueous, Water, possible traces 
Flash point 

possible 0.8. 1.5 4 .7 of hydrocarbon, math· 
>60"C 

particulates anol, glycol, biocide 

Liquid ~1 Varie$ Varies Varies 

Moderately 
$1 5.0. 7.5 

Hydrocarbon with Flash point 
viscous chemical additives generally >.60°C 

Aqueous 
Methyl alcohol, may Flash point 11°C 

fluld 
<1 <7 contain glycol or other for pure 

wastes methanol 

Aqueous Water with 
Flashpoint 

with ±1 4. 10 hydrocarbons (diesel, 
>60°C particulates crude, etc.) 

Aqueous 
Water with domestic Flashpoint 

with ±1 6-9 
wastes >90°C parflculates 

Water with possible 
Aqueous 1.0. 2.0 4-8 hydrocarbon or 

Flashpoint 
fluid 

chemical prodtJcts 
>60°C 

Aqueous Water with possible 
Flash point 

fluid, some ±1 5.0· 7.5 hydrocarbon or 
odor . particulates chemlcal products >90°C 

(1) Note that similar wastes may be exempt from RCRA SUbtltla C according to atterla outlined In section 1.3 of text. 
(2) Benzene estimated as percentage of total petroleum hydrocarbon content. 

• 
Potentially ffazardous 

Typical Non-Exempt 
Properties o r Sources (1) 
Constituents 

Check MSDS for hazardous 
Products spilled, out-dated 
or no longer acceptable for 

propertles 
oriqinal ouroose 

Heating and cooling 
Not a hazardous waste systems (buildings, 

vehlcles\ 
Check; MSDS of known 
chemjcal constituents; Non-exempt vessel and 

benzene (2) In hydrocar- pipeline pressure testing 
bons; flash ooint 

Check MSDS of known 
constituents. May require 

Production laboratory 
testing for hazardous 

characteristics 
Check: MSDS of known 
chemical constituents: Waste from engines and 

benzene (2) In hydrocar- equipment 
bons; flash ooint 

May be hazardous due to Freeze proteqtlon (non· 
ignitability exempt applications) 

Check: MSDS of known 
Fluid generated by 

chemical constituents; 
benzene (2) in hydrocar-

treatment of non-exempt 

bons· flash oolnt contaminated soils 

Sewage and graywater 
May be treated or untreated from residences and work 

sites 
Check: MSDS of known Fluids recovered from 
chemical constituents; cleanup of non-exempt 

benzene (2) In hydrocar- spills on or off pads and 
bons; flash oolnt roads 

Check: MSDS of known Non-exempt facility 
chemlcal constituents: drainage; runoff; floor 

benzene (2) in hydrocar- washing (e.g. from third 
bons; flash ooint cartv facllltles) 



• 
Continued 

Color& 
Waste 

Appearance 
Odor 

Tank and drum Possible 
rinsate ~non- Varies hych'ocarbon 
exempt) odor 

Water, from Possible 
Clear to 

equipment and 
cloudy 

hych'ocarbon 
facllity washdown odor 

Water, from 
Clear to 

snowmelt and 
cloudy 

None 
impoundments 

Typlcal Non .. Exempt Waste Stream Prof lies 
(SUbject to Revision) 

Physical S.peciflc Other Typical 
State Gravity 

pH Main Constituents 
Properties 

Water, possible traces 
Multi-phase Flash point 

fluid 
0.8 - 1.5 4 -7 of hydrocarbon and 

>60°C 
chemicals 

Aqueous, 
Water, possible traces 

possibly Flash point 
multi-

0.8 - 1.5 6.0 - 8.5 of hydrocarbon, 
>90°C 

phased 
chemicals, detergent 

Aqueous, Water, possible traces 
Flash point 

some ±1 5.0 - 7.5 of hydrocarbon or 
>90°C 

particulates chemicals 

(1) Note that similar wastes may be exempt from RCRA Subtitle C according to criteria outlined in section 1.3 of text. 
(2) Benzene estimated as percentage of total petroleum hydrocarbon content. 

• 
Potentially Hazardou s 

Typical Non-Exempt 
Properties or 

Sources (1) 
Constituents 

Check: MSDS of known 
Rinsate from empty tanks 

chemical constituents; 
benzene (2) in hydrocar-

and drums used for fuel or 

bons; flash point 
chemical storage 

Check: MSDS of known 
chemical constituents; Various maintenance and 

benzene (2) in hydrocar- cleaning activities 
bons; flash point 

Check: MSDS of known 
Secondary containment 

chemical constituents; 
benzene (2) in hydrocar-

areas, depressions on or 

bans; flash point 
between pads & roads 
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Table 6 

. . . Analytical Parameters and Methods 1 

Analysls and Method Container Preservative Holding Acceptable Range for 
Time Non-Hazardous Material 

lgnltablllty (flash point) 
SW-846, 1010 (Pensky-Martens) 500 ml glass, Chill to 4°C Flash point ~140°~ (60°C) 
SW-846. 1020 tSetaflash) Teflon-lined cap 
Corroslvlty (pH) 250ml Chillto4°C 1 hour 2<PH<12.5 
SW-846, EPA 9040 polvethvlene/Qlass 
Reactivity Chill to 4°C 
SW-846, 7.3.3.2 (Reactive cyanide) 4-oz polyethylene 10N NaOH to pH>12 nonreactive 

or glass 7days 
SW-846, 7.3.4.2 (Reactive sulfide) Chill to 4°C 
Toxlclty Characteristics Leaching 
Procedure (TCLP) Metals and 2 ea 2.5 L Chill to 4°C 14 days See Table 4 
Organics amber glass, 
SW-846, 1311 Teflon-lined cap 
Total Organic Halides (TOX) 500 ml glass, 
EPA 9020 Teflon-lined cap H2S04 to pH<2; 7days ~1000 ppm 

Chillto4°C 
Chlor-in-oil test or equivalent 100 ml glass, 

Teflon cao 
Solids 
SW 160.5 (settleable solids) 1 L poly or glass Chill to 4°C 7days 

SW 160.3 (percent solids) 250 ml poly or 
a lass 

Hydrocarbon Content 1 L glass, Teflon-
EPA 418.1 lined cap Chillto4°C 28days 

SW 846 5050/8020 1 L Qlass 14 days 
Specific Gravity 
ASTM 01298 Chillto4°C NIA 

SM 213E 28 davs 

1 Alternate EPA-approved test methods may be substituted 



• 

• 

•• 

3.0 RECORD KEEPING AND DOCUMENTATION 

BPX will maintain copies of the following docwnents at the Northstar facility. 

• Manifests , 
• Daily Injection Log 
• Daily Events Log 

(Used to record events, observations, and data collected at the site) 
• Records on wastes rejected by the facility 
• Sampling logs 
• Analytical data provided by laboratories 

Exhibit 3 illustrates the Daily Injection Log for recording factual events. Training 
and written procedures will be provided for the generators, transporters, and receivers 

once the facility design is finalized and field operating plans developed. An Injection 
Fluid Key will also be generated at that time. Exhibit 4 illustrates the manifest form 
that will be used for batch loads. 

Records pertaining to underground injection must, in general, be kept for a period of three 
years, according to federal regulations (40 CFR 144.28, 144.51 , 146.13) . 
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,...------------------------ -------------------- --- .. -·- -··-- .. 

EXHl.r3 Daily Injection Log (N.lstar Disposal Well 01) 

N01E: Only Certified Generators may request injectable fluid pickup. Only Certified Operators may complete this log and inject fluids. 
Only sources identified on the source key code may be injected. If a sowce for injection is not listed on the key code 
the Env-Safety Tech must be contacted to identify source name and for approval prior to injeclion. 

• Breakout the pen;cntages of fluid types if product is ca-mingled. Be specific. 

FORM-723 Daily lnj. Log (Well 01) 

• 



EXHIBIT4 

NORTHSTAR WASTE DISPOSAL MANIFEST (Batch Load) N9 .NS-0001 
Specify Date 

00ther 

0 Source water 

0 Produced water 

0 Crude oil 

0 Diesel 

D Methanol 

0 Water I Diesel gel 

D Spent acid 

D Contained Snow I Produced Water 

0 Sump Fluids 

D Photo Processor Waste 

0 H~t Exchanger Media 

Phone I PP number 

AFE 

D Fracsand 

·O Brine 

0 Diesel gel 

Volume 

D Production chemicals 

0 Spent caustic 

D Workover fluid 

0 Hydrocarbons 

D Glycol 

D Drilling Mud 

D RCRA.Eumpt 

D Non-Exempt Spill Clean Up 

D Off Spec Product 

D Operation Maintenance 

D Fluid from Remediation 

Time 

Source code 

Facility 

DAM 
O PM 

D BBLS D Gal D Cu. Yds. 

~·---.-.. 
0 Stimulation Fluid 

0 Production vessel sludge/sand 

D Line pigging material 

0 Loss circulation material 

0 Cuttings 

D Contaminated gravel 

D Contaminated snow 

D Domestic wastewater 

D Other--------

0 Non-eianpt / Industrial fl 
D Tank Cleaning I Drum Rinsate 

D Hydro Test Fluid 

D Equipment Facility Washwater 

D Other--------

·:: z Generator's Certification: 
· . · ~ I h~by declare that the contents of this consignment are fully and accurately described above, and that this material is 
·. ·1; not a Hazardous Waste as defined by applicable Federal and State regulations. . 

Waste generator signature Waste Classification 

,_ D Exempt D Non-exempt, Non-hazardous 

Solids Plant Other 

DISTRIBUTION: WlllTE - To HSE 

Trailer - Truck number 

Signature 

Date 

Volume received 

Time DAM 
O PM 

D BBLS D Gal D Cu. Yds. 
Percent solids Chlorides (PPM) pH Flash point 

Compatibility class 

PINK & GIU;EN - Use as required . BLUE. - Retam in log book 
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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 4ttent 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 
concerns. 

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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North Slope environmental procedures. The following procedure is recommended for 
equipment decontamination: 

• Disassemble equipment, if appropriate 
• Wash with detergent and tap water 

> 

• Rinse with tap water 
• Rinse with distilled water 
• Store in a clean location 

4 . .1-4 Records 

Sampling logs, custody forms, and other field reports will be subject to review by 
supervisors. Any problems with sampling methods or documentation should be resolved 
immediately. 

4.2 Laboratories 

BPX will utilize a combination of contract and company laboratories for waste 
characterization. Contract laboratories will be carefully evaluated before they are 
selected . 

4.2.1 Quality Assurance and Quality Control Plans 

All analytical laboratories involved in waste analysis shall maintain and comply with 
QNQC programs. Laboratory QA/QC plans should address, at a minimum, the 
following items: 

• Objectives of the QA/QC program 
• Organization and responsibility 
• Sample integrity requirements 
• Equipment calibration requirements 
• Quality control samples and acceptance criteria 
• Preventative maintenance for instrumentation 
• Data reduction and review 
• Corrective action 

4.2.2 Audits 

BPX may, at any time, conduct audits of contract laboratories to verify that the quality 
assurance-control objectives are being met. 
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BPX will review all data provided by the analytical laboratory. BPX will estal?lish the 
level of QA/QC documentation required with each analysis report . 

33 8/97 



• 

• 

• 

Attachment A 

EPA Regulatory Determination of Oil and Gas and Geothermal 
Exploration, Development, and Production Waste 

53 CFR 129 (July 6, 1988) 

The actual text is not included here because it is so bulky and is publicly available. 
It will be included in full with the Waste Analysis Plan on file at the Prudhoe Bay 

environmental office. 

Attachment B 

EPA publication 530-K-95-003 (May 1995). Crude Oil and Natural Gas 
Exploration and Production Wastes: Exemption from RCRA Subtitle C 
Regulations. This publication is available from the EPA publications office in 
Washington D. C . 

8/97 
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AppendixH 

BPX Fiscal Responsibility Documents 

40 CFR 144.52 (a)(7) and 144.70 (f)(g) 

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 (a)(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 financial 
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. The enclosed documentation 
is 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 CPR 144.70 (g). Also included is a 
financial statement by independent auditors, Ernst & Young. 

· 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 . 

H-1 
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·. BP AMERICA 
/ 

Mr. Jon~than Williams 
Regional Administrator 
U. S. E"nvironrnental Protection Agency 
Region 10 
1200 Sixth Avenue "· 

.. Mail Stop· SO i21 l 
Seattle, Washington 98101 · 

· Dear Mr. Williams: 

BP America Inc. 
200 Public: Square 
Cleveland. Ohio 44114·2375 
(216) 586-4141 

June 30, 1997 

. I am the Chairmaii, CEO & CFO of BP America Inc., a Deiaware Corporation, 
200 Public Square, Cleveland; Ohio 44114-2375. This.letter is in support of this fimi's use 
of the financial teSt to demo~e financial assurance, as specified.ii) subpart F of 40·CFR · 
'part 144. 

1. This finn is the owner or operator of the folloWing injection wells for 
which financial assurance for plumng and abandonment is demonstrated through the 
financial. test specified in subpart F of 40 CPR part 144. The cµrrent plugging arid · 
aban~onment cost ~e covered by the test is shoWJ?. 'for eac~ injection well: None . 

. 2 . This firm guarantees, through the oorporate ·guarantee specified in subpart 
. F of 40 CPR part 144, the plugging and abando~ent of the following injection· wells 
owned or operated by subsidiaries of this firm. The current cost estimate for plugging and 
abandonment so guaninteed is sl)own for each well~ · · 

.. 
. ; 

BP Exploration (Alaska) Inc. 
Badamj Oil Field (North Slope Alaska) 
P. o: Box 196612 
Anchorage, AK .99519-6612 
EPA#TBD . 

Clo~e Estimate - $ 40.0,000 
Post-Closure Estimate -0-

. . 
BP Exploration (Alaska) Inc . 
. Northstar Unit Oil Field 
-P. 0 . Qox 196612 : 
Anchorage, AK 99519-§612 
EPA#'TBD . 
Closure Estimate - ·$ 400,000 
Post-Closure Estimate-0-

' ·•.··· 

.) 

. ' 
I 
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U. S. EfA 
Page Two 
June 30, · 1997 

3. In States· where EPA is not administering the financial requiremeiits of .: 
subpart p· of 40 CPR part 144, this furn, as owner or ope~or or guarantor, is · . 

. ·demonstrating financial a8surance ~or the plugging ·and ·at)andoninent of the following 
· injection wells through the. use Qf a test equivcilent or sub~tially equivalent to· the 
fuiancial test specified in subpart F of,40 CPR.part 144. The .current plugging and . 
abandonment cost estimate covered by such a test is shown for each injection well: 

. BP Chemicals hlc. 
areen Lake Chemjcal :Plant · 
Texas Highway·# 18sN · . 
Port Lava~· TX 77979-0659 
EPA #J'Xl)00(>751l 72 . 
Closure Estimate $ 476,972 
Post-Closure Estimate -0-. 

.. BP Chemjcals In:c .. 
Liµ)a Chemical Plant . 
P.·O. Box~28 

Lima; OH 45802--0628 . 
. EPA#OHD042157644 . 
Cl~sure Estimate -:- ·s ,646, i 70 .. 
Post:..aosure·Estirilate .. $ 160,750 . 

" , '\ 
.·, 
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U.S. EPA 
> 

· Page Three 
June 30, 1997 

'4. ·. This finn is the owner or operator of the following injection weµs for 
which financial assurance for plugging and abandonment is not demonstrated either:- to 
·EPA or a State. through the fuianci31 test or any other financial assurance mechanism 
. specified in subpart F of 40 CFR part 1'44. or equiv3,lent or substantially equivalent .State 
mechanisms. The current plugging and abandonment cost estimate not covered by such 
financial assurance is sho\Vn for each inj~on well: None. · 

This firm is not required to filea .Fonn 10-K with the Securities and .. Exchange 
Commission (SEC) for the. iatesf fiscal year. · · 

· . The fiscal year· of.this firm encfs on December 31. The figures for the following· items 
·marked With an asterisk are deriv¢d from this firm's independently audited, ·Year-end 
financial Statements for the latest C9mpleted fiscal year, ended, December 31,.· 1996. · 

1. 

. Alternative n 

(a) Current pluggmg.and. abandonment cost· 
(b} Sum of company's nnancial responsibilities. 

under 40 CFR Parts 264 and 265~ Subpart H, 
· currently mei. using the financi.al test .or corporate 
·guarantee 

$ 2,0~3,892 

\ . ·$ . 52 009 884 . ' ' : 

. . ·· 
(c) Total of.lines a· and b 

2. Current bond rating of.most recent issuance of this 
.fimi and name of rating service ·. . . 

3. Date ofjssuarice of bond 
4. Date-Of ~ty of bond . 

'. · . 5. * Tangiole networth . . 
6. * . Total assets in U.S. (require<t. only if less th3n 900/ci o( 

finll's assets are.located in U.S.) . · 
. . : . . . 

. . s 54,093,776 

Moody's .~ 

April 23, 1996 · 
April 1, 2031 . 
$ 1.3 ·:Billion · 

s 16.J : ~illion . : . . , .. 
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U. S. EPA 
Page Four 
June 30, 1997 

7. Is line 5 at least $10-million? 
8. Is µrte 5 at least 6 times _line 1 ( c )? 
9.* Are at least 90% of the finn~s assets located 

in the U.S.? Ifnot; ·complete line 10 
10 . Is line 6 at least 6 tim~ line I ( c )? 

<,4...--· ,~· . 
. ~\..A.,. . . 

St~en W. Percy : ~ ===& 
. Chairman, CEO & CFO 
June 30, 1997 

.. 

· akp&a97.doc : . ... 

YES 

x 
x 

x 

' . \ · . 

NO 

x 

. . . . 
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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 
corporation organized under the laws of the State of Delaware, herein referred to as guarantor, to the 
United States Environmental Protection Agency (EPA), obligee, on ~half of our subsidiary BP 
Exploration (Alaska) Inc., of 200 Public Square, Cleveland, Ohio 44114-2375. 

Recitals 

I. Guarantor meets or exceeds the financial test criteria and agrees to comply with the 
reporting requirements for guarantors as specified in 40 CFR 144.63(f). 

2. . BP Exploration (Alaska) Inc. owns or ope~es the following Class I non-hazardous 
waste injection well covered by this guarantee: 

BP Exploration (Alaska)' Inc. 
Badami Oil F~eld (North Slope AlaSka) 
P. 0 . Box' l96612 
Anchorage, AK 99519-6612 
EPA#TBD 

BP Exploration (Alaska) Inc. 
Northstar Unit Oil Field 
P. 0 . Box 196612 
Anchorage, AK 99519-6612 
EPA#TBD 

Guarantee is for both closure and post-closure care 

3. •Plugging and abandonment plan.!' as used below refers to the plans oiaintained as · 
~uired by 40 CFR Part 144 for the plugging and abandonment of injedion 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 (Naska) Inc. fails to perfonn ["plugging and abandonment".) of the 
above faCility(ies) in accordance with the pluggmg ·and abandonment plaD and other requiremeilts when 
required to do so, the guarantor will~ so or fund a~ fund·as spCcified iii 40 CFR i44.63 in the name 
of BP Exploration (Alaska) Inc. in the amount of the adjusted.plugging and abandonment cost Cstimates 
prepared as specified in 40·CFR 144.62. 

s. . Guarantor ~that; jf at the end of any fiscal year before. termination of this guarantee, the; 
guarantor t.Uts to meet the fimiicial test criteria, guarant<>r will sen<l ·within 90 days, by certified nlail, . 
notice to the EPA. and to BP ExplQration (Alaska) Inc. that he intends to proVide alternate financial 
assurance as ~ed in 40 CFR 144.63 in the ~e of.BP Exi>l9ration (Alaska) Inc. Within 30 days 
after sending such notice, the ~r will establish Stich financial ~~if BP Exploration (Alaska) 
Inc. has not done so. ·. · 

. : 

6: . TJ:ie guar.ilitor agrees to notify the ~gional Administrator by ~ed mail, of a· voluntary ot · · 
involuntary case under Title 11, U. S. Code, naming gullran.tor as °ctebtor, within 10 days after its 
commencement 

. . 
7; Guarantor agrees that within 30 days after being notified by the EPA Regional Administrator of a 
determination that guarantor no longer meets the financial test criteria or that he is clisall~ from 

· continning.~.a guai'antor of pluggfug and abandonme~ he will establish alternate financial assilrance, as 
specified~ 40 CFR 144.63, in the name of BP ExploratioJI (~)Inc. if BP· Exploration (Alaska) Inc. · 
has not done si>. . · · 
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Guarantee for Plugging and Abandonment 
June 30, 1997 
Page Two 

'_ .. :_/ 

" 

8. ~Guarantor agrees to remain bOund under this guarantee notwithstanding any or all of the 
following: amendment or µiodification of the plugging and abandonment p1an, the extension or-reduction 
of the time of performance ~f plugging and abandonment or any other modification ~r alteration of an 
obligation of BP Exploration (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 assur.mce requirements of 40 CFR Part 144 for the above­
listed facilities, except that guarantor may cancel this guarantee by sending notice by certified ·mail, to the 
EPA Regionat Administrator for the Region in which the facility is loCated and to BP Exploration 
(Alasb) 'hie., such cancellation to become effective no earlier .that 120 days after acttial receipt of such 
notice by both the EPA and BP Exploration (Alaska) Inc. as evidenced by the return receipts. · 

10. Guarantor agrees that if BP Exploration (Alaska) Inc. fails to provide alternate financial 
assurance and obtain written approval of Such assur.mce 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 financiai assurance as sj>ecified in 40 
CFR 144.63 in the name of BP Explo~on (Alaska) Inc:. 

11. Guar.intor expressly waives notice of acceptance of this guarantee by the EPA or by BP. 
Exploration (Alaska) Inc .. Guarantor also expressly waives notice of amendments or modifications of the . 
plugging and abandonment plan. 

Effective date: June 30, 1997° 
BP America Inc. · 

4:) · 

. ( 

Signatwcofwitoessornotmy:~ ,4. J~ 

akguar97.doc 

\ . 

NANCY A. FEDOROV, Notary Public 
State of Ohio & CUyahoga County 

: MY. comm~n expires Oct. 12, 1999 
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aJI E~NST & YOUNG LLP . • 1300 Huntington Building 
925 Euclid Avenue 
Cleveland, Ohio 4411 5-1405 

• Phone:· 216 86J 5000 

· . . 

Board of Directors 
BP America Inc. 

Report of Independent Accountants 

We have audited, in accordance with generally accepted auditing standards, the 
consolidated financial statemen~ of.BP America foe. (the "Company" - an indirect 
wholly owried subsidiary of The British Pf!troleum Company p.l.c.) and.subsidiaries for 
the year ended December 31, 1996 and have issued our teport thereon dated February 
4, 1997. " 

. . 
Ste':en W. Percy's (Chairman, CEO & 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 ~ur audit and in accordance with subpart F of 40 CFR part 144, we 
have compared the amo~ts presented in that letter, listed under tlie caption Alternative 
II, Items 5 and 6, with the corresponding amounts included in or derived from the · 
consolidated finariciaf Statements referred to above. In connection with_ that pn;>ced~, 
no matters came to our attention that caused us to believe that the amount$ shown on ·· 
lines 5 and 6 ·should be adj~ted. 

Jh;is report' is -intended solely f~r your informatio~ and use apd for the information and 
us.e of the United State~ Environmental Protection Ag.ency-Region I 0 and should not be 

' . . . . .. . 

used for any other purpose. 

June 30, 19~7' 

.· 

. . 
Ernst & Youngur is a member.of Ernst & Young l~ternationa( Ltd. 



•• Appendix I 

Acronyms and Definitjons 

AOOCC Alaska Oil and Gas Conservation Commission 
AOR Area of Review 

A9uifer Subsurface Water (Fresh or Saline) 
ARCO ARCO Alaska Inc. (Atlantic Richfield Co.) 
BHA Bottom Hole Assembly 
BHCS Log - Borehole Compensated Sonic 
BKB Below Kelly Bushing (rig floor) 
BOP Blow Out Protector 
Bi>D Barrels Per Day 
BPX BP Exploration (Alaska) Inc. 
Brine Saline Waters 
CC2-A Prudhoe Bay Class II Disposal Well 
QR Code Federal Regulations 
CNL Log - Compensated Neutron 

• csg Casing 
cu ft Cubic feet 
CWHF Consolidated Waste Handling Facility 
CZM Coastal Zone Management 
DEC Alaska Department of Environmental Conservation 
DI Duck Island Unit (Endicott OilField) 
DIL Log - Dual Induction 
DS4-19: Prudhoe Bay Class II Test Disposal Well 
EOR Enhanced Oil Recovery 

.EPA Environmental Protection Agency 
. frac Fracture 
. FM(Fm) Formation 
FS Flow Station (Produced Fluid Separation) 
GC Gathering Center (Produced Fluid Separation) 
Gil -... Grind and fuject (Disposal Technology) 
GR Log - Gamma Ray 
HRZ Geologic Marker 
KOP Kick Off Point 
KRU Kuparuk River Unit 

• kppm Thousand parts per million 
M Thousand 
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• MB bl Thousand Barrels 
MD Measured Depth 
md Millidarcy - rock permeability 
mdft Millidarcy feet (product of permeability and sand thickness) 
mg/I Milligrams per liter 
MIT Mechanical Integrity Test 
MM Million 
MMBbl Million Barrels 
MPU Milne Point Unit 
MSDS Material Safety Data Sheet 
M87F Geologic marker - Schrader Bluff Formation 
NGL Natural Gas Liquids 
NORM Natural Occurring Radioactive Material 
NPDF.S National Pollutant Discharge Elimination System 
NRC National Response Center (USCG) 
O&G Oil andGas 
Pad-3 Prudhoe Bay Class I Disposal Facility (3 Wells) 
PBU Prudhoe Bay Unit 
pelfs Perforations (Wellbore) 

• PF(P/F) Permafrost 
pH Measure of Acidity 
pkr Packer (Wellbore) 
ppm Parts per million 
psi Pounds per square inch (pressure) 
PWI Produced Water Injection 
QA/QC Quality Assurance/Quality Control 
RCRA Resource Conservation Recovery Act 
RFf Repeat Formation Testor (logging tool) 

·RIH Run In Hole 
· SEABEE Geologic Marker - Top Lower Confining Zone 

SG Specific Gravity (water= 1.0) 
SP Log - Spontaneous Potential 
SPCP Spill Prevention Control Plan 
SS/ss Subsea (Depth) 
SV6 Geologic Marker - Top Upper Confining Zone 
SV5 Geologic Marker - Top Upper Arresting Zone 
SV2 Geologic Marker- Top Upper Injection Interval (Zone) 
Sx Sacks 

• 1D Total Depth 
IDS Total Dissolved Solids 

I-2 



• TMBK 
1VD 
Thg 
UIC 
USDW ~ 

WAP 
WMf 
ZEI 
# 
2-02/Pl8 

• 

• 

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 II Disposal Well 
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AppendixJ 

Si&nificant EPA Correspondence 

This appendix consists of the following exhibits : 

E~hibit J-1 : EPA Region 10 letter of March 27, 1997 stating the application is 
considered complete as set forth in 40 CPR 144.31. 

Exhibit J-2 : EPA Region 10 letter of May 12, 1997 stating that aquifers beneath the 

pennafrost meet the criteria for an aquifer exemption under 40 CPR 144.6 . 

J-1 
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UNITED STAT.ES .ENVJRo.NMENTAL PRoTECTION AGENCY 
REGION 10 

1200 Sheth Avenue 
Seattte, Washington 98101 

MAR 2; 1~7 

Reply To The 
Attn. Of: OW-137 

Steven D. Taylor, Manager 
Environmental and Regulatory Affairs 
BP Exploration (Alaska) Inc. 
p o ·sox 196612 
Anchorage, AK . 99519-6612 

Re: Completeness Review 
Class I Injection Well Permit Applications 
Badami and Northstar Development Projects 

Dear Mr. Taylor: 

ENVlROf.JMENTAL 

APR 0 I 1997 . 
&~ . 

• 1c;;u. AFFAJas 

We have completed our review of the BPX Underground Injection Control (u'IC} 
Program permit applications for Class I 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 addition~! 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 et seq. and are sufficient for us 
· to issue permits as will be described below . . 

O.ur proposed schedule for the issuance of the Badami permit is as follows: 

May 15: Internal draft permit complete 
JuJy 1: Public 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 . 

Envir~:mmental Impact Statement on that project has been completed . 
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Based on all the information we have seen to date, we think that the proposed 
slurry injection by formation fracturing should eithei:-be conducted with continuous . 
microseismic monitoring or under very prudent ·stratigraphic and injection rate 
limitations. Ther~fore, given the expenses of monitoring, we intend to draft a permit . 
which woul!:i propose to authorize slurry injection at not more thruJwQ.barrels per 
minute into the lower inj~ction interval only (i.e., below the shale barrier at the base of ...• 
·the Sagavanirktok formation.) We believe· these limitations will adequately prohibit fluid 
movement to the surface and are willing to forgo requiring extensive subsurface 
m~nitoring. 

If you have any questions, please call Grover. Partee at (206) 553-6697 .or 
Jonathan Williams at (206) 553-1.369. · · 

cc: David Johnston, AOGCC 

.Sincerely, 

~I~,$# 
Plt/f,.< a~'--
Director, Office of Water 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 10 

1200 Sixth Avenue 
Seattle, Washington 98101 

Reply To 
Attn Of: , OW-137 

May 12, 199} 

Alison Cooke, Senior Geologist 
BP Exploration (Alaska) Inc. 
900 East Benson Boulevard 
P.O. Box 196612 
Anchorage, Alaska 99519-6612 

ENVIRONM~AL 

MAY 1 9 1997 
&·REG. AFFAIRS 

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: 

Thi.s le~ter confirms. and augments our telephone conversation 
of May ~·, . 1997~ .· i::egard~ng EPA's determination that · there are no 
USDWs . in· the Badami field .area. Also, this letter will .serve to 
document .EPA's. determination that, based upon the information 
submitted · tc>. da~e~ .·there· arE! aquifers which narrowly "meet the 
regulatory formation 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 geophysical borehole log data and a 
realistic range of technical assumptions. We think that this 
information amply demonstrates that the aquifers 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 qualify for protection as USDWs under the 
Safe Drinking Water Act. 

Our first permit application review letter of September 30, 
1996, did not mention wheth~r or not EPA agreed with BPX's 
assertion th~t there are no USDWs beneath the permafrost at 
Badami. Subseque~t iet~ers ·also made nq mention . of the topic. 
We .. think that's .".because tbose .. letters focused upon EPA questions 
and coricerns ·rather ' thari the inany areas · of agreement with the 
permit application. The information BPX submitted on June 10, 
1996, had convinced us . tha~ . there are no USDWs i .n. the Badami 

0 Printed on Recycl«J Paper 
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field area, as you know from our past conversations. We trust 
that this letter will serve to document that understanding • 

In terms of Northstar, our review of the permit application 
has led us to conclude that there are most likely some USDWs 
beneath the permafrost. And we also think that they meet the 
aquifer exemption criteria under 40 CFR 144.6, as described in 
the BPX p~rmit application. Therefore, we are prepared to 
process an aquifer exemption at Northstar as part of the Class I 
in'jection well permitting process, as BPX has requested. 
However, a final decision to prepare a draft permit for Northstar 
cannot be ·made until the Environmental Impact Statement (EIS) on 
that- proposed project has been completed·. 

cc: David Johnston, AOGCC 

Sincerely, 

Jonathan Williams, Hydrogeologist 
Regional UIC Program Coordinator 
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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. It 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 Final Project Description, dated 12/20/96 . 

3/27/97 
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NORTHSTAR DEVELOPMENT PROJECT 

BP B<PLORATION (AlASKA), INC. (BPXA) 

PERMIT APPLICATIONS TO BE FILED WITH : 

U. S. Fish and Wildlife Service 

Letter of Authorization (LOA) 

• An individual application for an LOA (polar bears) will be applied for at least 
90 days in advance of construction. Application will include specific 
interaction plans for each phase of construction, if more than single season. 
LOA expected to cover construction and operations. 

• Rule making for a Letter of Authorization (LOA) will be requested at least 180 
days prior to expiration of regulations on 12/15/98 . 

3/27/97 
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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 (LOA) 

• On the advice of NMFS, Silver Spring, Maryland, an individual application for 
an IHA (Bowhead whales and ringed seals) will be submitted at least 120 
days in advance of construction. In a two-season scenario, two separate 
applications will 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 . 

3/27/97 
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NORTHSTAR DEVELOPMENT PROJECT 

BP ExPLORATION (ALASKA) , INC. (BPXA} 

PERMIT APPLICATIONS TO BE FILED WITH : 

Minerals Management Service (MMS) 

Development ~nd Production Plan 

• The Northstar Final Project Description, Rev.1 is also the Development and 
Production Plan (OPP) 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 possible . 

3/27197 
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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 . 

3127/97 
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AGENCY 
State 

Office of the Governor/Division of Governmental 
Coordination DGC 

Alaska Oil & Gas Conservation Commission 
AOGCC 

Department of Natural Resources, Division of Oil 
and Gas DNA/DOG 

Department of Natural Resources, Joint Pipeline 
Office DNR/JPO 

Department of Natural Resources, Division of 
Land DNR/DL 

Department of Natural Resources, Division of 
Land DNR/DL 

Department ot Fish and Game (ADFG) 

Department of Natural Resources, Division of 
Mining and Water Management (DNR/DMWM) 

Department of Environmental Conservation 
ADEC 

Department of Environmental Conservation 
ADEC 

Department of Environmental Conservation 
(ADEC) 

Department of Environmental Conservation 
(ADEC) 

• • 
Appendix B 

Northstar Development Project 
Final Project Description, Rev. 1 

Required State Approvals 

Coastal Zone Consistency 
Coordinate state permitting on Northstar 

Underground Injection Control Class 11 Wells :~~1~tlon of class II fluids into cretaceous 

Unit Plan of Operations 

Pipeline Right-of-Way Lease 

Miscellaneous Land Use Permit 

Material sales contract 

Fish Habitat permit - Title 16 

Temporary Water Use and Water Rights 

Construction of island; installation of outfall 
line 

Pipeline construction and operations 

Ice roads on state land/state fresh water 
bodies 

Gravel mining and purchase 

New Kuparuk delta mine.site and Put River 

Water use for construction and operations 

Prevention of Significant Deterioration (Air Air quality impacts resulting from operation 
Qualit Control - Facilities of facilities 

Mixing Zone Approval (Cooling water, desal Discharges from facilities to meet state 
effluent, tern ra cam effluent water uar standards 

Prevention of Significant Deterioration (Air 
Air quality impacts resulting from 

Quality Control) - Pipelines, Drilling & 
Construction construction of island & pipeline, and drilling 

Sect. 401 w t a f'ty C rt'f' 1- c· II & Water quality impacts associated w/ ion a er ua 1 e 1 1ca ion - 1v . . . . 
Off h P

. 
11 

construction d1scharges/contmgency on-ice 
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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. 

BACKPASS. 
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 volume 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. 

1 

Fluid left in the well between the production tubing and intermediate casing 
string, usually with corrosion inhibitor added. 
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Short for CONtainer EXport. Metal containers used for· the transport of goods. 
Nominal dimensions are 20' x 8' x 8.5'(L x W x H). 

Cubic yard(s) .. Measure of volume. 

DIViERTER. n,. :· ... .: ~i J · · ·· ,, rt·. ., .... ;, i _:;· .. : .. :;• 

Mechanical device. instaIJ.ed at ·the.-fop of a well ·ana. used to divert the flow of 
fluids from the well through a 12-inch pipe away from the drilling rig in the event 
of shallow gas blow-out. 

EXTENDED REACH. 
Wells with higher than usual horizontal distance between the top of the well i.e. 
island, pad, etc. and target i.e. bottom hole location in the: reservoir. The distance 
at ·which a well is termed "extended reach" varies depending upon drilling 
location and depth of reservoir. A generic distance for North Slope wells would be 

-:·b>r. · a horizontal: ~pUcer:i:tent greater than: .1).,000' f~t! .! .t1 r> ;-,j ~l'; 

F, . .A. ,, A .- .... • i .. • • •• _ , ,, ~ .; • ... : • • .. , . ~ .... : i ,·.·· ·•! ' ' · ··~ ~- . , ·. : ... f • \ 
~· .. '1; :.., # f1-.. 1. r:_. , f "\ ,. , • . ~ -· !· .. i·,t .Jl • .i . J . . 11.,..J ., .i'° "J • 

p ;<:. i.·.'Fegeta1' AviatiQtll Adtninistration ·.: .- ~:· ·~ ·: ~--~ · · · -·:: · .... 

GAS CYCLING. 
Reservoir management technique that employs high pres~iire gas injected into the 

:::: ·-. !. :·soil Jot: the purpose ·of;drivirig the-entrapped 6iFirito th~ wells. 
. . 

J . . . . . ; J. • • ·~· ' ., .r : 

HP. 
Horsepower. Unit of power. 

IN-FILL DRILLING. 
Additional wells or side tracks drilled following the initial development drilling 

program. 

KICK-OFF. 
The point at which the angle of a well trajectory is altered to meet directional 

~ ,.;; •.:yup~anietets· e~g~·1build'up101~::ffom: ~erti~aMif tlie;top of a well, build up of 
·: r.) ; .. . 1: angl~frmn1tleviatetl"t-ti").}ionz0nthl>in ·~rre·serv()°fi-, .etc~ i.q s: · 

2 
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l\Il..LW. 
Mean Lower Low Water. Lowest level of the sea at a designated locali.on-: jU§ed ·ru; 
a reference datum.... . ") ::: . ·. ·. t~;·: :;i.:•:.1 G>.. <:_,,y .r:;.<;_. ~ ·~ :/ .. r:.·~:~-:0.:~ ::.· · L ' ·rf? 

.;! .. { ·~ :.:~(· · .. I :; ~ .' ·:.· ~.i ·· ·~ :: ~' :nf: ?-:1') ;:::~r .. :r~1i·f' ir:.~rr:10V:· 

MSDS. 

MUD. 

Material Safety Date Sheet. The written listing of data for a chemical substance:'.'·-~ 

Fluid circulated through the drill string and back up in the well whilii .. <rrillirig' tO: 
remove cuttings fi::gm-~ w~Jl amLlupric!l:te ~.be:. drill's.tring·.: ·; .· :· : · ; :• 1. , :-.-,·/ ': 

NORMS. 

PBU. 

PIG. 

Naturally occurring radioactive materials. 

PrudhoeBayUn1t .. - : , . : .. .. . , · ' ... ..... .... · ..... .,,,_ . ..... ,., ' ·•··· ~-r·i-··,; - ... r ... ~ L ! ~ .~1 • ..:~ : t~ .. i! .. J ;. _ , ·. r.~! i : ·,.:; )• .t'. i ·.J~;. . · E:..;....~ .. :·:· .... ,, , ... . - !' • ·~ ~ ... J11 .:. .>.t .. . 

=.5:1.::;!· ~ .~~,i·L~.~\ -: ·iLi:--'..L L ·:c ·1 ~ :;_v ~ ' ~~YJJI ~:-:; ~ (: ~ (~'.:· -./~ ... : L~"·· f.£:\.·. .:.l.! 

. .. ~::t:')>~ :~::;- : :~:- · r~.f.:J~:i~·; :;~ ·~ :.n.~:.~~ ! . ~ .. ··:".r~~F:!Y-: ·~~ :.) :L<1~;£; ~ii;:: :·; ~') iif;J:~~ 

Device inserted in a pip®:J!~ :\cµtQ: i.ll$~~t \~;_prpvidGd::inf~tioo::on·:·.the: inside 
condition, or for the purpose of pushing and I or separating fluids transported in 
the pipeline. The pig is called "intelligent" if it is provided with electroni6.:' 

equipment and is used to determine in~~rn,CJ.l : ¢..<ntQSi9Jl~' :..~<f~r ·. ;providing 
information on the vertical and horizontal position of a pipeline. 

POLYELECTROL YTE~ ,,1 .. . r' · ... ,~ -. r· ; ,,..,., ._ ;···.., · ,. ,1·d ..... , "·0 .- .,., -.:,r-n1' ' ' ' ,;«-.·;.~.;_:"· ·;: ., ...... t l- :_:; • . ( •. ':': ,_;o · .. • - ••• • ' .... '.. .... . .. • • ·' · -· " . , ._, :; • • .. . - .. ,. ,,, • • • • .. 

PSIG. 

PVT. 

Substance added.t9. $~ fllt.~r'. ~~ie~:of ~J~jlifYi fo.11-Jh~ P1-ll'pOS~ :Qfamptoving the 
efficiency of the filters. It acts by giving the sand particles an electrical charge and 

increasing their separation. 

Pounds per square inch gauge. 

Pressure-volume-temperature 

RISER(S). ,' r 0.,,.. c · · ... ·. : ;' •.••.'fr ,~ ·. ( .. ;, \ ), ·' ;.,,;\.L .1.· .. ~ 

3 

Vertical pipe se~n~~i G9~~~~d- t;Q; tttie ~-<>:\\tfjl}.jot1¥P\1gh-~~Qh >tbe.-JJ!.isdl~ge of 
wastewater will take pl~~· . ·nt~1 upper : ~I\Q1 .%~:Uie.:ti~t.s.; 'ii; ,_capp~.~;V~Y!~!JleanS of 
specially designed, replaceable nozzles for diffusing the wastewater in the 

surrounding water. 
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