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U.S .. !:NVIRONMENTAt PROTECTION· AGENCY 

REPLY TO" 
ATTN Of, M/S 443 

Colonel Lee R. Nunn 
District Engineer 

REGION X 
1200 SIXTH AVENUE 

SEATTLE, WASHINGTON 98101 

Alaska District Corps of Engineers 
P. 0. Box 7002 
Anchorage, Alaska 99510 

Dear Colonel Nunn: 

We have completed our review of your draft Environmental Impact 
Statement (DEIS) on the Prudhoe Bay Oil Field Waterflood Project. 
In our view, the DEIS provides an objective and substantially 
adequate analysis of environmental issues. It is a major improve
ment over the draft environmental assessment we reviewed this spring. 

With the exception of two subject areas, the location of the treatment 
facility outfalls and alternative treatment methods, EPA will not need 
a substantial amount of additional information which is appropriate 
for an EIS for us to complete our environmental reviews. Our comments 
describing the type of information which will satisfy_ our needs for 
our NPDES permit actions as well as other suggestions to improve the 
EIS are detailed in the attachment. 

One aspect of the DEIS with which we are especially pleased is the 
Corps' selection of the gravel island treatment plant and Alternative 
B (Figure 1) pipeline and road alignment as part of the Environmentally 
Preferred Alternative. We urge the Corps to select this gravel island 
design, with the main outfall to the north and the marine life return
line to the west, when making decisions on the Section 10/404 permits. 
The Corps' decisions on these permits, as well as the public's conments 
and the State of Alaska's consistency determination will be considered 
by EPA prior to issuance of the NPDES permit. Due to environmental impacts, 
the Corps' decision to select the gravel island alternative would be a 
mitigation measure which would aid EPA's approval of applicable permits. 

Noted. 
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Our rating·of this DEIS is based on the applicants' proposed action 
and the identification of an environmentally preferable alternative, 
the construction of a gravel island rather than a causeway extension. 
From the standpoint of the Environmental Protection Agency's areas of 
concern and expertise, we are rating this statement ER-1 (ER- Environ
mental Reservations; 1 - Adequate Information}. This rating will be 
published in the Federal Register in accordance with our responsibility 
to inform the public of our views on proposed Federal Actions under 
Section 309 of the Clean Air Act, as amended. 

As a cooperating agency, we commend the Corps for the very adequate 
DEIS. In our view, the. efforts made to produce this OEIS will result 
in a better decision-making process. We realize that much work remains 
to be done and many decisions are yet to be made. We hope that the 
close working relationship between EPA's Alaska Operations Office and you 
and your staff will continue through the FEIS and the decision-making 
stages. 

Sincerely, 

~ ~rt, cif'lL -.---
Elizabeth Corbyn, Chief J 
Environmental Evaluation Branch 
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Prudhoe Bay Waterflcod Prc~ect 
Environmental Protection Agency Con1ner.ts 

EPA's NPuES Penni t tieeds: 

1. The EIS' s discuss ion of alternative trea t~ent rr.ethods must be expanded 
and improved. 

The section on backwash 'l'laste treatment aiternatives needs to be exp:Jnded, 
particularly the review of centrifugation (page 2-75). Centrifugation of 
filter backwash and strainer solids was dismissed, primarily on the basis 
of costs. However, no cost information was presented to back up this con
clusion. Capital and annual operation and maintenance costs, transportation 
logistics, and the volume of dewatered solids and centrate to be disposed 
should be presented. 

The discussion of biocide alternatives also neectexpansion. Ozone can be 
generated on-site, as can sodium hypochlorite, and has advantages over 
hypochlorite because it is less toxic to fish and marine organisms than 
hypochlorite. We feel that the overall economics of biocide addition 
and deaeration should be presented for ozone vs. on-site chlorine generation. 

Other biocide alternatives which should be considered include operational 
control of hypochlorite addition to further reduce the hypochlorite con
centration in the backwash water. To accomplish this, hypochlorite addition 
would be terminated for a period of time (at least as long as the hydraulic 
detention time within the filter) prior to filter backwash. If this were 
done, there would be little or no hypochlorite present in the filter immedi
ately prior to backwash and, therefore, little or no hypochlorite present 
in the backwash water. This technique of ceasing hypochlorite addition 
immediately prior to backwash should not impact filter efficiency, decrease 
the overall length of subsequent filter runs, nor result in increased 
oiological growths in the filters. It may also be possible that shock 
doses could adequately control any possible growths, thereby eliminating 
any hypochlorite in the backwash water. 

Another operational control technique which could be utilized to minimize 
the mass emission of hypochlorite in the main outfall discharge at any one 
time would be to prevent simultaneous backwashing of more than one filter. 
Control over simultaneous backwashing could be accomplished through the 
instrumentation and control system. 

If neither of the above two operational control techniques is implemented, 
a surge tank could be used to smooth out the large flow fluctuations that 
are caused in the main outfall by the filter backwashing operations. 

l. An analysis process was followed Soch :!Lit oet ai ie: cJs:~ 

were developed only for those methods tt 3t were cons:c":rc-.: 
technically feasible and did not have ur:acceptable en~ir:;r,
mental effects. 

Hydrogen peroxide was e1 iminated because its slow decor:po
sition would continue to qenerate oxyqen downstream cf 
the deaerators, causing severe corrosion- to pipelines c:,J 
injection wells and adding to the potential for bacteri J1 
growth in the wells. One of the major functions of t'le 
seawater treating plant is to remove oxygen from the s awater 
and hydrogen peroxide would defeat this purpose. 

Ozone was also considered as a means of controlling narir;.; 
growth in the system. It was eliminated because introducing 
ozone into the system increases the oxygen in the process 
stream and increases the demands on the deaeration equip~ent. 
Oeaeration of 40•F seawater to the required residual oxygen 
level of 20 ppb approaches the maximum performance for 
state-of-the-art equipment. 

Considerable attention has been given to the operational 
control of sodium hypochlorite add it ion into the system and 
the following description reflects current plans. However, 
the system is still in the design stages, with further 
refinements anticipated. Accordingly, the operating plan may, 
by necessity, be varied to meet process requirements. These 
changes in operation, however, will be consistent with 
maintenance of the discharge quality within required 
regulatory limits. To provide sufficient reaction time to 
effectively kill bacteria in the system, it is anticipated 
that hypochlorite addition must take place immediately 
downstream of the strainers. 

The system as now designed allows a maximum of two filters to 
be backwashed at the same time. This would occur only during 
summer storms when solid loads are at their maximum and when 
natural dispersion of the backwash effluent is at its highest. 
The rest of the year only one filter will be backwashed at a 
time. 

During the backwash cycle, the backwash fluid is piped to a 
large surge tank where it is co-mingled with backwash water 
from the strainers, which is free of chlorine. Agitation and 
retention for thorough mixing of these waters in the surge 
tank, along with about 3 minutes of transit time in the 
outfall pipeline will normally provide a discharge esent ially 
free of residual chlorine when returned to the sea. With 
these features, it is expected that even under worst-case 
conditions the 0.1 mg/l chlorine (dilution factor 5Q) ... ill I.Je 
obtained. It should be noted that this worst-case ~ischarge 
is far less than most municipal discharges in i;laska. 

The NPDES permit will expire about 1-1/2 years after project 
operation begins. Thus, specific experience and monitoring 
data will be available for use in considering changes in the 
new permit. 



2. The ElS should contain a very direct discussion stating t.hat the treat
ment plant outfall location must be north of the f~cility at approximately 
the 14 foot depth contour in order to meet the NPDES permit requirements 
and the State water quality standards. 

For instance, page 2-35 details the applicant's proposed discharge. It 
should be clarified that the ADEC mixing zone was based on calculations 
assuming an outfall 1000 feet north of the treating plant and a dilution 
factor of 50. Effluent limitations in the NPDES permit for chlorine 
residual {0.1 mg/1) and ammonia (l .5 mg/1) would allow for a violation of 
water quality standards at a dilution factor of 25. 

Again, it would be appropriate somewhere in the Operations Impacts section 
(page 4-36) to indicate that the ADEC mixing zone was determined based on 
an outfall location 1000 feet north of the treatment plant at approximately 
the 14-foot depth contour. This would be the case regardless of what alter
native is permitted {i.e. gravel island or causeway). 

The first sentence of page 2-77, last paragraph, should be worded to once 
again emphasize NPDES requirements: "Locating the outfa 11 1 i ne offshore of 
the treating plant would virtually eliminate chances of recycling and 
will be required for the applicant to comply with State water quality standards". 
The following sentence regarding effects on biota is misleading and could 
be replaced with: "The modeling prepared for this outfall location {Mangarell 
1980) provides a dilution factor of 50 within the ADEC approved mixing zone". 

3. The sections on chlorine residuals should be improved. For instance, 
the section (page 4-41) on chlorine residual should state that a violation 
of water quality standards would be likely at the applicant's proposed location. 
This issue seems to have been circumvented by saying " ... The chlorine residual 
in the discharge under normal conditioffishould meet Alaska water quality 
standards. If the discharge is controlled to .lmg/1 at a dilution factor 
of 25, there will be a consistent violation of water quality standards. Also 
the section on Alternative B (p4-43) should be expanded to show chlorine 
residual values with the increased dilution factor. 

4. Page 2-12, Paragraphs 2 and 3: The di~sion on alternative water sources 
states that seawater was the only source of sufficient quantity and quality, 
and deep sub-surface water was infeasible due to limited volumes and poor 
quality. A discussion should be added as to the level of water quality 
desired for injection water purposes, including dissolved oxygen levels. This 
information would be helpful from the standpoint of evaluating the treatment 
processes which are proposed. 

5. Page 2-74 (4th paragraph): It ·is unlikely that 50-foot deep settling 
ponds would be used. Given the permafrost and wetland environmen4 dikes 
or shallow ponds would more likely have to be used and consequently 10 
feet deep rather than 50 feet is more reasonable. Perhaps a more appropri
ate calculation showing the extent of land area needed would be 62.5 acres 
at 10 feet deep rather than 13.5 acres at 50 feet deep. 

6. Tables - pages 4-38 to 4-44: Mangarella's modelling (1980) allowed 
for overlap of backwash pulses when calculating dilution factors. Consequently, 
it is not accurate to show separate excess concentrations in the receiving 
water for a "During Backwash" event. The two dilution factors represented, 
25 and 50, were calculated based on the frequency of backwash pulses 
encountered under the given condition. It ~10uld also be more clearly represented 
if the tables indicated that the "During Backwash" figures were excess concen
trations. 

2. The applicant has modified the prooosed project to incl~ce t~e 
treatment plant outfall at the 4.2-m (14-ft) contour. Text is 
changed accordingly and includes a dilution factor of 5C. 

3. Text has been revised using a dilution factor of 50. 

4. Agree. Text has been revised accordingly. 

5. Agree. Figures for settling ponds have been changed to: 
5.3 ha (66 acres) if 3-m (10-ft) deep. 

6. Agree. Text has been revised. 



.~ 'f?ii'!Tef.'Jilf¥3ff: 'f't smu J({r'fiec· re'ferenced ttla't Mangarell a 's-· calculations (1'980} 
extrapoJated the excess concetration z~ne at the proposed outfall location -
to extend indefinitely due to the creation of a stagnant zone. The concen
trations above water quality standards would extend much further than the 
edge of the ADEC mixing zone. 

8. Page 2-17 - Main Outfall Line: h1o statements on under-ice conditions 
were made in this paragraph. One, significant recycling is not expected to 
occur. Two, according to l~angarella, the probability of recirculation of 
TSS is high. These two statements contradict each other. 

The offshore location for the outfall is specified at 1000 feet, but the 
direction is not indicated. 

Additional Comments: 

9. Page S-9: The Environmentally Preferred Alternative should be described 
with the main outfall located northward of the facility .and the marine life 
return line discharge off the west side of the island. 

10. Page 2-33: The statement "This discharge volume is comparable to that 
of a treatment plant for a v~ry large city" is misleading. Using the figures 
presented in the paragraph, the daily flow is 730,000 gallons=(2915 gal/min) 
(9 min/cycle) (28 cycles/day). A "large city", for example Anchorage, has 
a daily average flow of 34,000,000 gallons. 

11. Page 2-35, First Paragraph, last sentence: Is therEany documentation 
that substantiates the natural variation of TSS? 

12. Figure 2.5-17 is irmmplete. It does not show the probable locations for 
~ the filter backwash outfall or the marine life return line. The probable 

locations are identified in the text. 

13. In Section 4.1, Page 4.2, paragraph 4 may be rewritten to identify 
"associated changes in circulation, sediment characteristics and water 
quality ... " The association between sediment characteristics and benthic 
species does not receive sufficient attention in the DEIS or Appendix E, 
especially because sediment characteristics west of the causeway are likely 
to change greatly with time. Characteri sties of change should include 
mechanical grading as well as orgariic carbon and nutrients. 

14. On Page 4-7, last paragraph, line 9, it seems that the causeway may 
do more than delay migrations. As stated elsewhere, some fish may also 
abort their migration and also suffer a greater mortality rate from predators 
and entrapment in the water treatment plant. 

15. On Page 4-36, under Alterriative B (gravel island), it would seem 
desirable to have an indication of how the gravel island will be protected 
from erosional processes such as those reported in DEIS, Figure 3.8-2. 

16. In the impact section of the next to last pa~agraph on Page 4-57 it may 
be useful to cite the concept that the intake structure and associated water 
inflow may attract 5ome species to the intake opening. This concept is cited 
in Appendix E-5. 

17. The status of the Prevention of Significant Deterioration permit (PSD) 
on page 1-6 should be updated. The Preliminary Determination (of approvability) 
was made in a public notice dated June 21, 1980, which was previously sent 
to the Corps. 

7. Agree. Text 'has been revised to ref1ect new outfa11 _1ocat:ion 
meeting water quality standards. 

8. There is a high probability of a slight amount of recircu
lation of TSS with the inshore outfall alternative. The text 
has been rewritten to eliminate confusion. It should be noted 
that applicant now proposes to use the offshore location for 
the main outfall line, which eliminates the possibility of 
recycling. Text has been revised. 

9. Agree. Text has been revised accordingly. 

10. The annual average flow rate of 2915 gal/min times 60 min/hr 
times 24 hrs/day = 4,197,600 gal/day; much less than the 
City of Anchorage but comparable to the discharge from many 
municipalities. Text modified. 

11. Yes. Information has been included in the FEIS. 

12. Agree. The marine life return line and outfall locations are 
now included on the figure. 

13. Agree that sediment characteristics are important in 
determining distributions of benthic biota. However 
e~ibenthic ~iota, which are the primary resource entering 
h1gher troph1c levels, are not as strongly related to sediment 
types as are benthic infauna. Text has been modified to 
emphasize importance. Additional discussion occurs in 
Section 4.2, Marine Biology. · 

14. Noted. 

15. Protection from wave forces ·would be provided by the shallow 
slope of the protective gravel berm and by the addition of 
concrete filled bags. 

16. This concept is addressed in the paragraph cited. It is 
noted that behavioral entrapment may occur due to the presence 
of the intake or induced currents. 

17. Agree. The table has been updated. 



United States Department of the Interior 
OFFICE OF THE SECRE'!'ARY 

WASHINGTO:-l, D.C. 20240 

ER 80/657 

Colonel Lee R. Nunn 
District Engineer 
Department of the Army 
Post Office Box 7002 
Anchorage, Alaska 99510 

Dear Colonel Nunn: 

AuG 2 0 1960 

The Department of the Interior has reviewed the Draft Environ
mental Statement for the Prudhoe Bay Oilfield Waterflood Project, 
Section 10 and Section 404 Permit Application, Prudhoe Bay, 
North Slope Borough, Alaska and have the following comments. 

Our Fish and Wildlife Service (FWS) is a cooperating agency 
with the Corps of Engineers on the Waterflood Project. They 
are now working with the Alaska District Engineer in the writing 
of the final environmental impact statement (FEIS). We support 
the Corps' Environmentally Preferred Alternative (page 5-9 ot 
the DEIS). We understand that the FEIS will present the final 
project design for which the Corps would issue the required 
permits. Our FWS comments on the Section 10 and Section 404 
permits, in accordance with the Fish and Wildlife Coordination 
Act (16 U.S.C. 661-667e), will be provided to the District 
Engineer within the FEIS review period. 

Cultural Resources 

2 The statement includes a succinct overview of the prehistory 
and history of the general area, which places the project area 
in historical context, but otherwise the treatment of cultural 
resources is rather superficial. Assessment of impact appears 
to have been based on data from surrounding areas but only on 
preliminary investigation of the project area (3-2). In the 
absence of comprehensive inventory and evaluation (as required 
by E.O. 11593 and the National Historic Preservation Act of 1966), 
site-specific impact would be impossible to assess; general impact 
assessment would be unreliably based. 

3 The treatment of subsistence as a cultural issue is somewhat 
nebulous in its isolation from the cultural milieu. That is, any 
impact on subsistence would expectedly have ramifying effects 
throughout the cultural system, not just the economic elements_oL 
the system. To correctly and completely assess impacts to the 
native cultures of the area, their culture should be considered 
holistically. Contrary to the tenor of the statement, cultural 
impact is quantifiable and, within reason, predictable. A 
description of the culture should not be confused with an assess
ment of impact on the culture. The latter should be included in 
the final statement. 

1. Noted 

2. A complete on-site reconnaissance survey was performed with 
results coordinated with the State Historic Preservation 
Officer. The latest edition of the National Register of 
Historic Places and its supplements were consulted. The 
proposed act1on or the alternatives described in detail in the 
DEIS were found to have no effect on archaeological or 
historical material. The FEIS indicates these findings. 

3. The analysis of sociocultural effects has been made more 
complete. However, attempts to "quantify" humanistic aspects 
of sociocultural effects risk masking essential issues about 
the North Slope people and, in the Corps' opinion, are of 
little practical value in this instance. 



4 There exists the possibility tha[ our Bureau of Indian Affairs 
(BIA) will have further comments concerning the i~pact of the 
project on the subsistence lifestyles of the Sative Americans 
in this region. 

5 
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Recreation Resources 

The draft statement is incomplete in its analysis of recreation 
impacts. It has failed to consider the potential demand for 
offshore recreational boating opportunities associated with increased 
tourism at Prudhoe Bay resulting from the anticipated public use of 
the Haul Road. The significant sport fishing and wildlife observa
tion opportunities associated with boating in Simpson Lagoon, Gwydyr 
Bay, and other nearby coastal waters will provide another recreation 
dimension in Prudhoe Bay. The demand for boat rentals and commer
cial sightseeing and/or sport fishing boats could very well ma
terialize with increased visitation. The causeway extension pro
posed in Alternative A would clearly be a visual intrusion to 
boaters using Prudhoe Bay as well as a navigational obstacle for 
those boaters desiring to travel west toward Simpson Lagoon. The 
final statement should identify these and other project-related 
impacts, if any, to offshore recreational boating. 

Fish and Wildlife Resources 

A. Environmentally Preferred Alternative - The DEIS has not pre
sented adequate justification to support the gravel island 
concept in the environmentally preferred alternative. We 
believe there is sufficient biological, geomorphological, and 
legal justification to support the alternative of placing the 
seawater intake and treating plant on a gravel island rather 
than at the end of an extended causeway. Specifically, we 
have the following concerns: 

1. See the discussion at the bottom of page 4-53 and beginning 
of page 4-54, Environmental Consequences of the Proposed 
Project. 

The potential disruption of the transport of epibenthic 
invertebrates, a major process in the lagoon/barrier 
island ec~system, has not been sufficiently explained 
here. Dur1ng the open water season, sea ducks and 
anadromous fish co~gregate in the lagoons and fe~d 
heavily. The primary food source for both the fish and 
the birds is the epibenthic invertebrates (not benthic, 
as emphasized in the DEIS). The epibenthic inverte
brates are transported by the longshore current into 
and through the lagoons, thereby providing a limitless 
food supply. Blocking the current with an extended 
causeway would also block this influx of invertebrates. 
Without this constantly renewing food supply the affected 
portion of the lagoon would lose value as a feeding habi
tat. The gravel island alternative would have a 
negligible effect on the transport of epibenthic inverte
brates. 

4. The official CO<mlent period for the OEIS ended 31 J~ly 1980 
(including the 10-day time extension granted to the Department 
of the Interior). Although this letter is 3 weeks past tna: 
official closing date, it has been incluced primarily because 
of the interest to include the concerns and opinions of the 
U.S. Fish and Wildlife Service, which is a formal "cooperating 
agency" in this endeavor. Comments from BIA were not 
received. 

5. Recreational boating use of Prudhoe Bay is very limited 
because it is ice-free only about 4 months each year, has 
poor weather conditions much of the time, and fish runs are 
somewhat unpredictable. Also, tourist goals are related 
primarily to the oil field development. The recreational 
resource base for activities cited is very large compared to 
the expected demand in the Arctic Ocean within the life of the 
proposed project. The extended causeway alternative is not 
expected to have a significant effect on visual resources 
since it is a developed area. Considerations regarding 
navigational hazards have been included in the FEIS. 

6. Text revised. 
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2. The DEIS predicts the eastward elongation of Stamp 
Island toward the existing causeway. But the stability 
of the Jones Island group depends on the westward long
shore littoral drift. The extended causeway alternative 
may decrease the longshore littoral drift and cause net 
erosion of the barrier islands protecting Simpson Lagoon 
(Birdsall, in draft). Section 4.2, Physical and Chemical 
Oceanography, does not predict this threat. 

3. The gravel island alternative would meet the intent of 
the Alaska Coastal Management Program (ACMP). Issuance 
of Federal permits for the proposed causeway extension 
would not be consistent with ACMP Standard 6AAC 80.130(5) 
which protects barrier islands and lagoons. This is dis
cussed but not adequately emphasized in pages 4-8 through 
4-9 ~f the DEIS. 

7. The prediction of the possible {low probability) eastward 
migration of Stump Island is predicated on the following 
hypothesis. Littoral transport on Stump Island is presently 
in both directions, as evidenced by the relative permanence of 
the island, at least over the last 50 years or more; net drift 
may be slowly and inexorably to the west. If westward drift 
is eliminated on Stump Island as a result of the extension 
creating a shelter for waves from the east, ~he only transport 
remaining might be to the east -- barring possible westward 
drift due to diffraction around the causeway tip or reflection 
off the causeway. 

It is doubtful that a source of sediment has been available 
to Stump Island in the most recent past. Perhaps it was 
avai 1 able when the Sagavanirktok discharged coarser sediment 
than at present. A popular theory for the formation of these 
barrier is 1 ands has them resulting from the encroachment of 
the marine environment onto a freshwater setlands through 
coastal erosion. This theory would not need a separate 
sediment source and seems to adequately explain the existing 
features of the barrier islands. 

Once created, the islands could undergo a migration from their 
original position. This migration could be accomplished 
through the selective removal of finer material (including in 
some cases the gravels) with the remainder being coarse 
material. This could be the origin of the. isolated boulder 
patches. 

In conclusion, the possible effects of the causeway are 
primarily related to Stump Island. Effects on other islands 
of the Jones Island group are considered negligible. 

8. The Corps does not issue permits for activities that are found 
to be inconsistent with the ACMP. Consistency is a State 
determination that has not yet been made. 



9 B. Cu~ul3tiv~ Effects - Cumulative ef~ccts of the wnterflaod 
project and other petroleum develop~ent on the Sorth Slope 
and Be,-.ufort Sea environments arc difficc:lt to predict, The 
Sadlerochit petroleum formation at Prudhoe Bay has been fairly 
well delineated and so has the Kuparuk for~ation adjacent to 
the west. But the deeper Lisburne formation and other oil 
and gas formations on the North Slope have not been adequately 
explored to delineate their boundaries or economic feasibility. 
Assessment of the Waterflood Project's incremental impact in 
a continuum of development may be compared to looking at one 
frame of a motion picture. The authors of the DEIS have recog
nized on pages 3-82 and 3-84 that resource use planning process 
is essential to prevent degradation of the North Slope environ
ment. Separate planning processes on the North Slope have been 
initiated by the State of Alaska Department of Natural Resources, 
the North Slope Borough, and the Bureau of Land Management (in 
the National Petroleum RPserve- Alaska). Because of the 
importance of the Clean Water Act to the protection of the 
extensive wetlands on the North Slope we believe the FEIS 
should discuss the establishment of a federally supported 
North Slope resource use planning body with open participa-
tion by local, State, and Federal agencies, the petroleum 
industry, and the public. 

10 C. Monitoring Program - A comprehensive monitoring program must 
be established based on whatever final design is chosen, 
permitted, constructed, and operated. Pages 5-l through 5-3 
of the DEIS briefly categorize monitoring programs in the 
three areas of project performance, permit compliance, and 
accidents. The Environmental Protection Agency, which must 
issue a National Pollution Discharge Elimination System per
mit before the project can operate, has proposed an influent 
and effluent characteristics monitoring program and a re
ceiving water monitoring program. In May 19-21, 1980, the 
Arctic Project Office of the Outer Continental Shelf Environ
mental Assessment Program (NOAA/OCSEAP) conducted an inter
agency, interdisciplinary workshop at the University of Alaska, 
Fairbanks, expressly to address monitoring the Waterflood 
Project. In addition to resource agency personnel, industry 
representatives and physical and biological research scientists 
familiar with the nearshore Beaufort Sea were present. The 
workshop addressed the worst case project scenario - building 
an extended causeway - and recommended an interdisciplinary, 
highly coordinated monitoring program based on final project 
design. Using Adaptive Environmental Assessment (Holling, 
C.S. ed. 1978. Adaptive environmental assessment and manage
ment. John Wiley and Sons, New York. 377p.) as a framework 
for interdisciplinary coordination was suggested. A complete 
report on the workshop has been drafted (Birdsall, in ~raft) 
and will be available soon. 

We hope these comments will be of 

~paciul Asuistant to 
lfl..tsumt SECRETARY 

9. The Corps shares the concern for proper develoJ:Wr.ent pla~nir.s. 
Indeed, there is a great need for resource planning on tr.e 
North Slope. The best practical way to adaress concerns about 
most cumulative effects of hydrocarbon development is by 
establishing a dynil!11ic planning process that can anticipate 
develoJ)llent and conservation needs before permit applications 
are rece illed. The Alaska Department of Natural Resources has 
agreed to be the lead agency in develo[JT1ent of this process. 
It is the Corps' understanding that Federal agencies can play 
a significant role in this effort. However, organizatio of 
this open process has not proceeded to the point where it can 
be detailed in the EIS. 

10. Chapter 5.0 has been expanded. 



AUG t 1980 

Colonel Lee R. Nunn 
Alaska District, Corps of Engineers 
Department of the Army 
Post Office Box 7002 
Anchorage, Alaska 99510 

Dea~ Colonel Nunn: 

UNITED STATES DEPARTMENT OF COMMERCE 
The Assistant Secretary for Policy 
Waslvngton. D.C. 20230 

This is in reference to your draft environmental impact statement 
entitled, "Prudhoe Bay, North Slope Borough, Alaska." The enclosed 
comments from the National Oceanic and Atmospheric Administration 
are forwarded for your consideration. · 

Thanks for the opportunity to provide these comments, which we 
hope will be of assistance to you. We would appreciate receiving 

~ eight (8) copies of the final environmental impact statement. 
0 

Sincerely, 

~~ 
Robert T. Miki 
Deputy Assistant Secretary for 

Regulatory Policy (Acting) 

Enclosure Memo from: Robert w. McVey 
National Marine Fisheries Service 
Juneau, Alaska NOAA 

1. Noted. 
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From 

Subject: 
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July 14, 1980 

PP/EC- ~oyce ~~-he~ 

F/AKR- ,,r.?J{;y;;;t' )7 
{.../ 

Reply to At:n. of: 

Review of DEI tlo. 8006.11 - Prudhoe Bay, North Slope Borough, Alaska 

The National t~arine Fisheries Service (NMFS) has reviewed the Draft Envi
rcnmental Impact Statement {DEIS) for the Prudhoe Bay Waterflood Project. 
Si nee our agency purvi e1~ is the protection and enhancement of marine, es tu
ari ne and anadromous species and their habitats, the revi e~1 was conducted 
from that perspective. Overall, the DEIS was found to be a thorough and 
clear description of the project, its alternatives and the potential adverse 
impacts which would. arise from each alternative. Very little can be added 
to the discussions of the resources present in the Prudhoe Bay area. A 
determination was made earlier (see attache·d) that endangered marine mamma 1 s 
are not likely to be adversely affected by this project. We will, therefore, 
focus our comments on the alternatives perceived to be the most desirable 
from the standpoint of the resources for which NMFS is responsible. 

The project, as proposed by the applicant, consists of a causeway extended 
into the Beaufort Sea for approximately 2t miles; a sea water intake and 
treatment facility; gravel pads and facilities for pressurizing seawater; 
distribution pipelines and water injection wells. Th~ first two components 
are those which are most likely to have an impact on marine, estuarine and 
anadromous resources. The other parts of the project will primarily affect 
terrestrial and freshwater species and habitats and, therefore, were not 
considered in the NMFS review. 

There are t't1o alternatives to extending the existing causeway for an additional 
3700 feet: building a grave.] island some distance from the existing dock 
{DH3) and laying water intake pipes in a dredged channel. It is acknowledged 
that building a cause~1ay wi 11 have some detrimental effects on migrating 
anadromous fish, water circulation and salinity in the area. A dredged channel. 
is less desirable from an ice engineering aspect and because of maintenance 
problems. A gravel island would lack the env1ronmental problems presented by 
the causeway since it would not hamper either fish migrations or water 
circulation and other coastal processes. Of the three alternatives, NMFS 
prefers the gravel island as being the least environmentally disruptive 
{Alternative B, Fig. 2.5-17). · 

2. Noted. 
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3 If, for some reason, the gravel island is not a viable choice, N~lFS would 
suggest the construction of the causeway with two breaches, as shown in 
Fig. 2.5-21 (Alternative D). This alternative shO'.-IS a 50 foot bridge built 
in the extension just north of the existing DK3 and a 16.4 foot diameter 
culvert in the old causeway near its connection with the shore. It is felt 
that this alternative would maximize opportunities for both nearshore and 
offshore fish to pass through the cause\"lay. Currently, the applicant is 
considering one breach: a 25 foot diameter culvert near DH3 in the new 
causeway. A causeway with one breach would be our third alternative and 
would be considered by the agency only if the culvert is converted to a 50 
foot bridge (Alternative C, Fig. 2.5-21). 

The sea water intake structure ~lill be another potential hazard to marine 
life and anadromous fish. This system is described in Section 2 and Appendix H 
of the DEIS. Fish, larvae, eggs and other organisms can be sucked into the 
system and either be impinged or entrained. Most organisms will be shunted 
into the marine life return system and released back into the sea before the 
seawater is filtered, coagulated and treated with a biocide. Two alternatives 
for construction of intakes have been suggested in the DEIS (Fig. 2.5-8). 
One alternative, which is proposed by the applicant, involves a rotating screen 
fitted with fish buckets. When a fish comes into the intake it is scooped up 
by a fish bucket and rotated to a point where a water spray removes the fish 
from a bucket. It then falls into a trough and is transported to the sea 
via the marine ·life return system. The second alternative involves an angled 
screen and fish by-passes. Fish s~limming into the intake are guided by the 
flow along the angled screen, into the fish by-pass and out through the marine 
life return. Both systems appear to be fairly successful with the traveling 
screen producing about 10-15% morta 1 ity and the angled screen by-pass about 
5-10%. Of the two systems, the angled-screen by-pass is preferred by NMFS 
because it appears to involve fewer mechanical parts which would be subject 
to icing and failure. Also, it returns the fish to the sea with a minimum of 
handling. Whatever system is used must be designed for easy maintenance and 
have a back-up system incorporated. 

4. In order to facilitate fish passage through the marine outfall line, it is 
suggested that the pipe diameter be increased to at least 10 to 12 inches. 
Fish are usually less hesitant to enter larger openings than smaller ones 
and return lines of 10-12 inches are a common size in other parts of the 
country. It is also suggested that the pipe interior be coated with an epoxy 
or other fouling~resistant substance. The use of plastic pipe could be 
considered for ·this purpose. It is necessary to keep the lines from fouling 
so that velocities are maintained and fish passage is not impeded. The final 
EIS should discuss the various anti-fouling methods and their expected consequences. 

5 The water treatment facility will return approximately 4 million gallons of 
water per day to the Beaufort Sea.· This water will contain an average· of 
75.6 tons of sediment and various chemicals resulting from the biocide and 
coagulant. The biocide will most likely be sodi~n hypochlorite. The Alaska 
Department of Environmental Conservation has $uggested a mixing zone of 1000 
feet radius around the water discharge. Within this zone the Alaska Water 
Quality Standards for chlnrine ~re expected to be exceeded. There appear> 
to be little cause for concen1 over tne amount of sediment which will be 
discharged fro~ the treatment facility. The waters in the vicinity are 
normally turbid and the bottom is silty. Organisms in the area are adapted 
to a soft-bottom habitat. Some limited damage in the proximity of the 
outfall could be expected and this should be monitored to make sure that 
any effects are strictly localized and do not become more wide-spread than 
anticipat.ed. 

3. Noted. 

4. See response No. 21 below. 

5. Noted. 



6 As for chemicals which will be discharged, it is apparEn: that sore effects 
upan local c~rine life will have to be accepted if the project is to go 
for.-~ard. At this point, it would seer:1 that the effects 1·1i1l be relatively 
minor and ~lill not adversely ir:;pact critical resources or habitats. HO"ttever, 
since the impact projections are speculative at this point, NMFS requests 
that monitoring programs be cor:~prehensive and well-designed so that if water 
quality problems of a greater magnitude do develop, they can be identified 
quickly and measures taken to solve the problem. 

Monitoring programs are considered by NMFS to be extremely important from two 
standpoints. Since there is a paucity of data available for the area where 
the Waterflood project will be constructed, the effects of the project can 
only be surmised in many cases. It is difficult to develop mitigative measures 
when the adverse impacts are conjectural. Therefore, it is necessary to 
monitor the project carefully so that mitigation can be adjusted if the 
original measures do not achieve the desired effects. 

Equally as important, it is most likely that this causeway and facilities 
will be only the first of many similar structures proposed for this area. It 
will be necessary to monitor the effects in order to predict the cumulative 
impacts of multiple structures. From this standpoint, it is imperative 
that this project be built and maintained with the best technology and en
vironmental information available. It must be viewed as a prototype for all 
future such projects. 

NMFS proposed that the resource agencies and industry collectively discuss 
monitoring for this project. It is anticipated that a well-designed program 
will be able to satisfy industry's permit requirements and the agencies' 
needs for data. Cooperation in designing and implementing the program would 
assure that all parties would have access to the data and that duplication 
of effort will be avoided. 

7 Another concern is with the applicant's plans for project abandonment. According 
to the DEIS, no plans have currently been formulated. NMFS suggests that any 
permit granted by Corps of Engineers contain stipulations that require an 
abandonment plan to be formulated at least five years prior to project ter
mination. These plans should be reviewed and approved by the cooperating 
agencies. It is NMFS' contention that some potential permanent adverse 
impacts resulting from Waterflood can be mitigated by proper removal of the 
facilities upon termination. This project has an estimated life of 20 to 26 
years. The fish and wildlife resources of the ar~a. jf oroperly handled, should 
last indefinitely. Therefore, in order to maintain future options for re-
source utilization, care must be taken so that the project does not adversely 
affect resources long after its usefulness has ceased. 

Detailed comments are made according to page and paragraph. 

6. Detailed monitoring plans will be coordinatec prior to permit 
decisions. Chapter 5.0 has been expanded. 

7. Abandonment goals have been included as a possible permit 
constraint. 
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Page No. 

8 5-3 

9 5-4 

10 2-22 

11 2-23 

1? 2-37 

13 2-48 

14 2,-67 

15 2-/6 

16 2-77 

17 2-78 

Paragraph or Figure 

2 

sentence 3 

4 

3 

2 

4 

1 

4 

2 

4 

Coimlents 

Change "behavorial" to "behavioral" 

State to whom or what "certain natural systems" 
are of high value. This statement is re
peated on p. 2-4 and should be clarified 
there also. 

Appendix K is referenced here but does not 
pertain 'to the subject of sediment transport. 
Perhaps Appendix I is the correct reference. 

There is some concern that an 8 inch diameter 
pipe may not be sufficient to allow fish to 
pass undamaged. Is there a possibility of 
increasing the diameter to 10-12 inches? 

It is suggested that the possibility of up
land disposal of dredged material be con
sidered and discussed as an alternative in 
the Final EIS. 

Correct "supernatent" to "supernatant." 

The meaning of the last sentence is unclear. 

The term "saverage" is not defined in the 
glossary. 

The reasons why the water treatment plant 
cannot be .located onshore are not fully 
explained. 

The statement is made that if located onshore, 
it would have to be placed in ecologically 
sensitive coastal tundra. Environmentally, 
one must consider which is the least disrup
tive and which habitat is in the scarcest 
supply: estuarine/marine location with its 
attendant fisheries problems or a terrestial 
location. Why must the onshore facility be 
located in "ecologically sensitive coastal 
tundra?" Are not other possibilities available? 

Nt1FS prefers a.cti ve backfill of underwater 
pipeline trenches rather than "the proposed 
alongside disposal of dredged materials." 
However, upland disposal of waste is preferred. 

8. Agree. 

9. Agree. Text revised. 

10. Agree. Appendix I is the correct referenc~. Text revised. 

11. Believe this comment refers to page 2-33. See response No. 21 
below. 

12. On 1 and disposal was dismissed early in the analysis because 
of the lack of a suitable site and because the material is not 
adaptable for construction use. Land within a practical 
distance from the dredging site is largely wetland with 
relatively greater natural resource value. Effects of an on 
land disposal were considered permanent, whereas effects of 
open-water disposal were considered temporary, especially in 
light of the clean material to be dredged. 

13. Noted. 

14. Agree. Sentence corrected to clarify. 

15. Corrected phrase is "47 galls average outfall rate." 

16. Onshore location of the treating plant would require placement 
in ecol og i ca 11 y sensitive co as ta 1 tundra area bee a use 
available gravel pad space is fully committed to other uses 
and because location in less sensitive upland areas would 
require very long piping systems. These pipes would be highly 
susceptible to fouling and freezing since they would be 
carry'ing untreated and unheated seawater. Even with an 
onshore plant, a relatively large intake structure and pumping 
facility would still be required at the 12-foot water depth. 
This would be necessary to prevent freezing and in order to 
provide an acceptable marine life return system. 

17. Noted. 



18 2-83 

19 2-85 

20 2-86 

21 2-88 

22 3-1 

23 3-2 

24 4-21/22 

25 4-44 

26 4-54 

27 4-58 

4 

4 

2 

3 

1 

1 

all 

1 

4 

4.2-4 

It is preferable to bury electrical lines in 
the causeway to a~oid killing birds despite 
the increased costs of this alternative. 

Suggest inserting the word "terrestrial" 
bet1~een "permanent" and "habitat disruption." 
Offshore gravel mining would certainly spare 
terrcstial areas from permanent habitat 
disruption but could subject marine areas 
instead. A determination of the relative 
habitat values, mitigative measures and pos
sibility for habitat destruction must be made 
before a decision on undersea vs. upland/ 
riverine gravel mining is made. 

Project abandonment should be treated fully 
by the applicant. 

NMFS suggests consideration of larger diameter 
( 10") marine life return line with an anti
fouling non-toxic coating. 

Change "(OCEAP)" to "(OCSEAP)" 

Change "behavorial" to "behavioral." 

The applicant should be required to demonstrate 
his ability to deal with any oil or hazard-
ous substance spill resulting from construc
tion, operation and maintenance of the 
Waterflood Project. 

Points 2 and 3 are the same: is this a 
repetition in typing or has point 3 been 
omitted? 

These are the reasons for continued and 
thorough monitoring of the causeway's effects 
on anadromous fish migrations. 

Correct title to read "TABLE" rather than 
"TABEL." Correct "Larvea" to "Larvae" for 
Arctic Cisco. 

18. Applicant's revised project includes h:Jried power~ir.es 
along the causeway. However, powerl ines from the Centr~l 
Cor::pressor Plant to the causeway stili would be elevated. 

19. The use of offshore gravel is to a great extent 1 imi ted to 
offshore construction because of adverse effects of high 
saline leachate on low saline tundra systems and because of 
the relatively greater costs. Available geulogic information 
indicates it may not be feasible to use offshore gravel 
deposits. Future geologic and environmental studies, hoftc1er, 
may demonstrate the viability of these offshore sites. 

20. As indicated in the DEIS and in the Prudhoe Bay Unit Agreement 
(1977), abandonment wi 11 be conducted in comp 1 i ance with a 11 
applicable local, state, and federal laws and regulations. 
All abandonment actions must receive the concurrence and 
approval of the State of Alaska Department of Natural 
Resources. Abandonment has been included as a possible permit 
constraint. 

21. The applicant's revised project includes 8-inch (minimum) 
inside diameter gathering 1 ine combining to a 15-inch inside 
diameter marine life return outfall line. A specific 
anti-fouling system has not yet been selected. Several 
alternatives are currently under study including pipe 
construction materials, coatings and linings, and various 
mechanical scraping alternatives. 

22. Agree. 

23. Agree. 

24. Recommendation noted. 
permit constraint. 

25. Repetition corrected. 
revised project. 

26. Noted. 

27. Agree. 

It has been included as a possible 

Text changed to reflect applicant's 
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28 4-59 

29 4-64 

30 5-2 

31 6-1 

~.2 E-47 

33 E-48 

3 

2 

3 

Glossary 

5 

1 

He assume that fish which are less than 100 rrm_ 
are expected to be entrained. 

The "worst case" scenario should be adjusted 
to reflect the results of the meeting held 
between the Corps of Engineers and the 
cooperating agencies in Anchorage_, Alaska 
on July 1, 1980. 

NMFS supports sampling efforts at the intake. 
at. within and beyond the mixing zone boundary. 
The actual methodology and frequency of all 
aspects ·of the monitoring programs should 
be agreed upon by industry and the concerned 
agencies. The studies should possibly be. 
prioritized in order to determine allocation 
.of time and money. Prioritization could be 
based on the likelihood of an impact occurring 
and the severity of the impact. 

The glossary or another appropriate section 
should contain a list of acronyms and 
abbr:eviations. 

Add footnote 1 to Bearded Seals. 

·Arctic fox is managed by the State of Alaska 
Department of Fish and Game • 

28. Assumption is correct. 

29. Agree •. Revis ions made. 

30. The potential monitoring program has been revised as presented 
in Chapter 5.0. 

31. Agree. Text revised. 

32. Agree. Text has been corrected. 

33. Agree. Text has been corrected. 



DEPARTMENT OF TRANSPORTATION 

UNITED STATES COAST GUARD 

Department of the Army 
·Alaska District, corps of Engineers 
P. o. Box 7002 
Anchorage, Alaska 99510 

ATTN: NPAEN-PL-EN 

De.ar Sirs, 

Ad<!ress teply to: 
COMMANDER( dpl) 
Seventeenth Coast Guard District 
P.O. Box 3-5000 
Juneau. Alaska 99802 

907-586-7355 

16600 

1 7 JUL 1980 

We would li'<e to offer the following ;::omments in response to the 
Draft Environmental Impact Statement for the proposed Waterflood 
Project at Prudhoe Bay, Alaska. 

1 The preferred seawater intake alternative, from the standpoint of 
least interference to navigation, is the gravel sea island. If 
this alternative is used, consideration should be given to the 
problem of damage to the piping by grounding vessels or dragging 
anchors. 

2 The intake structure, whether a separate island or connected by a 
causeway, is considered an obstruction to navigation which will 
require marking with a flashing white light. 

3 In accordance with the Coast Guard/Corps of Engineers agreement of 
18 April 1973, coast Guard permit jurisdiction for the proposed 
causeway/bridge structure is waived. 

Sincerely, 

~~~-~~ . 
E. N~:L.~.Q:~, ·1· •• 

C?.PTW!, U. S. CC.:\ST GlJP1RD 
COt·li"AHDER, SEVEliTEEii'ili C1Jf\ST GW\RD DISTRICT: 

(ACTING) 

1. This consideration has been included in the FEIS. 

2. Noted. 

3. Noted. 
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DEPARTMENT OFTRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

.jUh 1 kdO 

Colonel Lee Nunn 
Department of the Army 
.Corps of Engineers · 
P. 0. Box 7002 
Anchorage, Alaska 99510 

Dear Colonel Nunn: 

AlASKAN REGION 
i'01 C STRUT BOX 14 
AtK:MOftAGf. Al.ASU 99513 

We have reviewed the draft EIS, Prudhoe Bay Oil Field Waterflood Project. 
Our only comment relates .to the potential impacts on the air transpor
tation system. 

In reviewing the draft statement, we did not find any section that 
addressed the potential impacts that might be anticipated from movement 
of the proposed work force. Since air transportation will be the primary 
mode for movement of people, we suggest that the statement be expanded 
to address this issue. 

We appreciate the opportunity to review and comment on your draft 
statement. 

Sincerely, 

Discussion has been added in the revised text. 



REGION X 

DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT 
REGIONAL O~FICE 

Lee R. Nunn 

ARCADE PLAZA BUILDING, 1321 SECOND AVENUE 

SEATTLE. WASHINGTON 98101 

July 11, 1980 

Colonel, Corps of Engineers 
District Engineer 
P.O. Box 7002 
Anchorage, Alaska 99510 

Dear Colonel Nunn: 

Subject: Draft Environmental Impact Statement 
Prudhoe Bay 
Waterflood Project 

IN REPLy REF'ER TO: 

lOG 

We have reviewed the statement submitted with your June 3, 1980 
letter. 

We do not feel that this proposed project would have any significant 
impact in our areas of concern. Our Anchorage Area Office has also 
reviewed your statement and they find no conflicts with our housing 
or community development activities. They are interested, however, 
in any updated socio-economic data and any impacts on fish and 
wildlife that could affect subsistence for any of the communities 
in the area. 

Thank you for the opportunity to comment. 

( 

Gordon N. Johnston 
Regional Administrator 

cc: John Duffy, HUD 

AREA OFf'ICFS 
Portland, Oreson • Seattle, Washingl6n • AnchQrage, Alaska • Boi~e. Idaho 

lmuring Office 
Spok;1ne. \\ ashin£t110 

Updated information on subsistence and socioeconomics is 
contained within the revised text. 
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Advisory 
Council On 
Historic 
Preservation 

1522 K Street. NW 
WashinRton. DC 20005 

June 19, 1980 

Colonel Lee R. Nunn 
District Engineer 

Reply to: 

Corps of Engineers, Alaska District 
Department of the Army 
P.O. Box 7002 
Anchorage, Alaska 99510 

Dear Colonel Nunn: 

Lake Plaza South. Suite 616 
44 Union Boulevard 
Lakewood. CO 80228 

Thank you for your request of June 3, 1980, for comments on the draft 
environmental·statement (DES) for the·propoeed Waterflood Project at 
Prudhoe Bay, Alaska. Pur8uant to Section 102(2)(C) of the National 
Environmental Policy Act of 1969 and the Council's regulations, "Pro
tection of Historic and Cultural Properties" (36 CFR Part 800), we 
have determined that your DES does not contain sufficient information 
concerning historic and cultural resources for review purposes. Please 
furnish the following data indicating: 

Compliance with Section 106 of the National Historic Preservation Act 
of 1966 (16 U.S.C. Sec. 470f, as· amended, 90 Stat. 1320). 

The DES must demonstrate that either of the following conditions exists: 

1. No properties included in or that may be eligible for inclusion in 
the National Register of Historic Places arc located ~Jithin the area of 
environmental impact, and the undertaking will not affect any such 
property. In making this determination, the Council requires: 

a) Evidence that you have consulted the latest edition of the National 
Register (Federal Register, March 18, 1980, and its monthly supplements); 

b) Evidence of an effort to ensure the identification of properties 
eligible for inclusion in the National Register, including evidence of 
contact with the State Historic Preservation Officer (SHPO), whose comment 
should be included in the final environmental statement. The SHPO for 
Alaska is Mr. William S. Hanable. 

2. Properties included in or that may be eligible for inclusion in the 

The OEIS stated that a ~econnaissance would be conducted 
during summer 1980 and the results included in the FEIS. 
A cultural resources reconnaissance survey was recently 
completed with the. conclusion that the proposed action 
would have no effect. The State Historic Preservation 
Officer has concurred with this finding. The text has been 
revised accordingly. See also response No. 2, U.S. Department 
of Interior letter. 



P.::~ge 2 
Colonel Lee R. Nunn 
wa t e rflood Project 
June 19, 1980 

~a t ional Register are l ocated ~ithin the a r ea of en viro nmental impact, 
and the und ert aking will or will not affect any such property. In 
cases where there will be an effect, the final environmen t al impact 
st a tement should contain ev i dence of compliance with Section 106 of 
the Na tionai Historic Preservation Act through the Council's regulations. 

Should you have an y questions, please call Bett y J . LeFree of my staff, 
at 303/234-4946, an FTS number. 

Sincerely, 

u~c/r;~{/ 
Loui' . Wall 
Chief, Western Division 
of Project Revi ew 
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OF.nCEOFTBEGOVERNOR 
DIVISION OF POLICY DEVELOPMENT AND PLANNING 

August 4, 1980 

Colonel Lee R. Nunn, District Engineer 
Alaska District, Corps of Engineers 
P .0. Box 7002 
Anchorage, Alaska 99510 

JAY S. HAMMOND, Governor 

POUCH AD 
JUNEAU. ALASKA 998tt 
PHONE: 465-3573 . 

Subject: .Prudhoe Bay Oilfield Waterflood Project .O.E.I.S. 
State I.O. No. F0020-80061901ES 

Dear Colonel Nunn: 

The Alaska State Clearinghouse (SCH) has coordinated an interagency 
review of the referenced Draft Environmental Impact Statement (DEIS). 
Comments were received from the Deparunents of Natural Resources (DNR), 
Environmental Conservation (DEC), Fish and Game (ADF&G), Community and 
Regional Affairs (CRA), Transportation and Public Facilities (DOT/PF), 
the Office of Coastal Hanagement (OC~1), and the Alaska Oil and Gas 
Conservation Commission. Thus, this is the unified response of the 
State of Alaska. 

1 We commend the Corps of Engineers for the overall quality of this 
document. It is a well written, comprehensive analysis which, within 
the limits of available information, accurately and objectively.assesses 
most of the potential impacts of the waterflood project on the Prudhoe 
Bay environment. 

2 Utilization of a secondary recovery method to maximize the production of 
both oil and gas from the Sadlerochit formation is obviously in both the 
Nation's and the State's best interest. The State of Alaska concurs 
that utilization of a waterflood technique is a safe and effective 
method to increase the ultimate recovery rates. 

3 We are acutely aware that significant delays in the- start-up of actual 
water injection can have serious impacts upon the ultimate recovery from 
any given formation. The seriousness of these impacts varies from one 
formation to the next, but the common point is that they are invariablY 
negative. Some time is usually necessary to develoP. information on how 
the field will produce, in order to avoia mistakes in recovery. However, 
when waterflooding is used, any unanticipated delays require that more 
water be injected in an attempt to catch up. This increased flow results 
in higher risks that "by.,..pass" will occur, whereby, uneven displacement 
results in injection water breaking through to production wells leaving 
pockets of unrecoverable oil in the formation. Thus, the State is very 
aware of the need to select an alternative that does not result in an 
economically unacceptable delay. 

1. The comment is appreciated. 

2. Noted. 

3. Noted. 



N 
w 

4 T~t!ri! ;:.r·.!~ r:~-· .... c•·er, .:!reas cf :.ne doc;.;r.:er.t -...~~ch :.r.e St.lt·::? ,...~~~s r£~~u r""2 
cd-.:itior.a1 inforr.at'ion before Gur· ana1ysis can be ccrp~-:::ed. Secaus of 
our concer-n ovet~ the adequc.cy of tne infon .... ction pres~~:eJ v:- .... ;::t \•, 
view as i~fonJatio~ gaps, the State finds it ~ifficult ~a ob~ectilely 
evaluate econmic and technical aspects of the various al ter~a;:ives at 
~his the. 11ajor areas of concensus are discussea in the folio.-:ing 
narrative, and are separated into those relating to canpleteness of the 
~aterial presented and those relating to Alaska Coastal Management 
Program federal consistency. 

Cost Conparison of Alternatives 

5 The first area of concern is the lack of adequate comparative cost 
analysis of both the applicant's proposed alternative and the environ
mentally preferred alternative. The current cost estimates have not, in 
our vievt, been adequately substantiated or itemized in detail in order 
to evaluate economic considerations inherent to any ''feasible and prudent" 
determination. An itemized breakdovm of costs associated with each 
aspect of both construction and operation/maintenance phases (labor, 
materials etc.) is needed. 

Remote ~·later Intake Alternative 

6 Secondly, the remote underwater intake alternative to the applicant's 
proposed causeway is not adequately analyzed from a technical or economic 
perspective. This option, originally proposed as an alternative by the 
operator and mentioned on page 2-57, would have the treatment plant at 
dockhead 3 with large buried pipelines transporting 1vater from a remote 
intake. Some of the apparent advantages are: 

l) Compared to the extended causeway alternative, no extension 
would be necessary, hence ~tater quality and migratory fish 
patterns would not be altered beyond the existing conditions; 

2) Compared to the dredged channel alternative, periodic dredging 
would not be necessary; and 

3) Compared to the island alternative, an island would not have 
to be built, resulting in a saving in gravel and in surface 
area disturbed. From an operating point of vie1v, the treatment 
plant would be readily accessible on a year-round basis; only 
the intakes would not be readily accessible. Placement of the 
remote intakes in deeper water may preclude some of the concerns 
from an engi neering/rel iabil ity standpoint. 

The concensus of State agencies is that, of the alternatives considered, 
the remote water intake and gravel island alternatives respectively 
offer the least environmental degradation. However, the DEIS does not 
adequately address the reasons the remote water intake alternative vtas 
discounted. The State has, of course, a very strong interest in the 
reliability of any waterflood method, but it is felt that a more detailed 
narrative regarding any engineering, design, and reliability constraints 
would be appropriate. 

5. 

6. 

/In island-based plant 1·1ould require an additional $66 million 
(1980 dollars) in initial capital costs and an incremental 
annual oper-ation and rna intenance cost of approximately 
S6 mi 11 ion ( 1980 dollars). Detailed cost information has been 
made available to state personnel. 

The remote intake system was developed to a high degree of 
conceptual completion before concurrent r·esearch on icing and 
ice forces confirmed that remote intakes and low velocity 
submarine pipelines ~tere extremely vulnerable to ice keel 
damage, sedimentation, ice rubble, frazil ice, and anchor ice. 
Ice keel damage could be mitigated by placing remote intake 
structures in large dredged basins on the sea bottom; however, 
this design would be aggravated by sedimentation problems. 

Experience with remote intakes in freshwater has sho;o~n 
that this type of intake will ice-over, especially during 
freeze-up. Field 1·1ork in the Beaufort Sea has shown that 
anchor ice forms on the sea bottom and on structures placed on 
the sea bottom. Experience has also indicated that structures 
projecting above the sea bottom have a tendency to create 
rubble piles. In freshwater installations, screens have been 
eliminated at the intake and heat is provided by electric 
heating, hot 1~ater, or stream to prevent freezing. 

There is no kn01-m reliable or feasible system for heating 
remote intake structures off DH 3 in the Beaufort Sea. Even 
if such a system could be designed, should the system fail, it 
could not be thawed out in cold weather and the system would 
be down all winter. Existing systems applicable for fresh
water intakes would be extremely unreliable in the Arctic and 
would pose considerable environmental concern due to the 
necessary elimination of fish scr2ens at the intake. 
Accordingly, it was concluded that remote intake structures 
1·10uld not work in the Beaufort Sea. Because this alternat. ivc 
h as s e r i o u s r e l i a b i 1 i t y 1 i m i t a t i on s , i t was e l i 1n i n a t e d 
from further detailed environmental impact assessment. r,n 
editorial objective is to limit document space to the most 
likely alternatives so they may be explored in detail. Thus, 
discussion of this alternative is considered adequate. 



Extension of the Existing Causeway Alternative 

7 The State has carefully studied the applicant's proposal for both a 
causeway extension and westward located outfall and finds that it is 
likely to result in significant environmental degradation. The applicant's 
proposal for a westward outfall location to discharge 4.2 million gallons 
of wastewater per day into Prudhoe Bay is a major concern regardless of 
which alternative~ ultimately approved. The effects of wastewater 
discharge are expected to be most serious during the winter when under-
ice currents are very weak and there will be minimal dilution or dispersion. 
The applicant's proposed westward location will likely violate Alaskan 
water quality criteria for suspended sediment and quite probably for 
chlorine residual. The Department of Environmental Conservation (DEC}, 
therefore, cannot legally issue a Certificate of Reasonable Assurance 
that the discharge will meet water quality standards at the proposed 
location. Circulation studies and modeling have shown that dilutions 
achieved in water depths exceeding 14 feet will meet the standards such 
that relocating the outfall northward off the end of the facility to 
depths exceeding 14 feet would be acceptable. Thus, the Department of 
Environmental Conservation 1~ill be requiring the northward outfall 
location through direct citation in the NPDES pennit issued by EPA or in 
DEC's 401 certification. The discussion of outfall location should be 
revised accordingly in the FEIS to acknowledge this action. 

8 While acknowledging the substantial committment of the applicant to 
design as environmentally acceptable a breach as practicable within the 
constraints of their decision to proceed with an extended causeway, the 
State continues to have serious reservations about the effectiveness of 
the breach in maintaining "adequate water flows and natural circulation 
patterns" and providing for relatively unimpeded migration of coastal 
fish species. We are concerned that any causeway extension is certain 
to augment alrecdy documented hydrographic changes in eastern Simpson 
Lagoon, the long-tenn biological implications of which are yet to be 
detennined. In addition, the general concensus is that the proposed 20-
foot wide by 300-foot long culvert is too small to allow for maintenance 
of natural salinity patterns and provide adequate fish passage because 
of: 

1) low light levels - the limited infonnation available shows 
that most anadromous fish species prefer lighted passageways. 
Because of the limited diameter, extremely small air space 
(1.6-3.0 feet), and length of the proposed culvert, the center 
sections will most likely be very dark; 

2} high-v1ater velocities - because of the small culvert diameter, 
any wind induced water height differential of greater than 2 
inches on either side of the culvert will induce currents in 
the culvert which will exceed the swimming capabilities of the 
juveniles of many of the anadromous fish species expected to 
use the culvert. Based on meteorological records, this would 
occur at least 20 to 25 percent of the time; and 

3) ice blockage -unless artificially thawed each spring, it is 
likely that because of the small air space in the culvert and 
the pennafrost core in the causev1ay, an ice plug would remain 
in the culvert long after breakup. This would mean that it 
would not be available for fish usage during the period of 
greatest fish movement. 

7. The applicant's revised project includes the outfai 1 north o• 
the treating plant at the 14-foot contour. This location will 
meet Alaska water quality standards. An inshore location, no·.-~ 
considered an alternative, will likely violate the State 
standards. Text has been revised accordingly. 

8. Of the alternatives considered, only the no action or the 
gravel island alternatives would avoid intensified changes in 
currents, salinity, temperature, and other parameters related 
to the more marine system created west of the causeway 
alignment. Based on concerns expressed with the culvert 
breach, the applicant has revised the proposed project to 
include a 50-foot clear span bridge in the extended causeway. 
Text and worst-case scenario have been revised accordingly. 



ShouTd a br<Jach of the Cdusewdy be :d t ima tely appr·ovea, .a o:·idged br'eadt 
of sufficient width to provfde for reliable fish passage during 90 to 95 
percent of the open water period is recommend,~d. The larger passageway, 
great,!r oir space, and natural bot torr: (which wou1 j allow so1ne scouring) 
would reduce the frequency of extreme water velocities. The increased 
size of the opening, greater airspace, insulati1e value of the bridge 
abutments, and natural bottoo v/Ould facilitate ice melting, and the 
increased air space and possibility of using an open matti11g type roadv1ay 
would eliminate any lighting problems. 

9 Other factors which cause concern over the likely environmental degradation 
of the applicant's preferred alternative include: 

1) likelihood that the 3700-foot extension of the existing west 
dock 1vill affect salinity patterns by causing significant 
additional diversion of the flow of fresh water from the 
Putuligayuk and Sagavanirktok Rivers into Simpson Lagoon and 
block nomal nearshore anadranous fish movements; 

2) 

3) 

likelihood that location of the seawater intake at the end of 
the causeway will tend to lead migrating fish into the seawater 
intake; and 

the extraction of large quantities of gravel needed f0r construction 
and maintenance of the causeway extension (1.4 million cubic 
yards). 

Gravel Island Alternative 

N 10 Of the alternatives presented for ~;hich the State of Alaska feels adequate 
un information has been included in the DEIS, we concur with the Corps of 

Engineers that this alternative is preferred fran the standpoint of 
potential environmental degradation. This concurrence is based on the 
following reasons: 

1) 

2) 

3) 

4) 

It will not have any additional effect on water quality or 
critical fish and wildlife habitat in Simpson Lagoon; 

It will essentially eliminate any impingement and entrainmen~ 
of anadromous fish, and will significantly reduce the potent1al 
for impingement and entrainment of marine fishes in the seawater 
intake; 

By minimizing the impacts accruing from the waterflood project, 
it will reduce the cumulative impacts of, and facilitate the 
permitting process for, similar projects in the future; 

By minimizing interference with existing circulation patterns, 
it will reduce the probability of 1·1astewater recirculation and 
increase dilution of wastewater such that it meets State water 
standards; 

9. i\gree in part. Under the reasonable worst (i.e., causinq 
greatest change) set of assumptions for which predictiv~ 
modeling was carried out, a salinity change of 3 - 4 ppt is 
expected. These assumptions took into consideration diverted 
river flows. Fish movements could be blocked with the 
continuous fill causeway alternative. Mitigative me~sures are 
available, however. The FEIS cites the State's concerns. 

10. The State's opinions are noted. 



11 5) It will provide a level of operational reliability for the 
seawater intake system similar to the applicant's proposal. 
Reliable access could be provided during the 6 months of 
winter by ice road, and by hovercraft, helicopter, or boat, 
during the openwater period. These are the same methods used 
to provide access to offshore platforms in Cook Inlet and the 
North Sea. The FEIS should present more specific information 
about any added risks to workers as a result of these methods 
·of access, and provide an analysis of the cost effectiveness 
of access for each alternative considered. 

12 6) It will significantly reduce the amount of gravel needed for 
maintenance compared to the solid fill causeway proposai and 
will eliminate the possible need for maintenance dredging 
between Stump Island and any proposed causeway extension. 

13 We would, however, like to reiterate that the lack of specific economic 
analysis of the alternatives leads the State to conclude that there is a 
great deal of room for error in estimating costs and benefits at this 
time. While not in~ensitive to the financial obligations of the applicant 
and given adequate supporting documentation from which we can conduct an 
independent cost/benefit analysis, we are willing to accept that the 

N 
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gravel island alternative could cost $100 million more than the applicant's 
proposal. However, this documentation is absent from the DEIS and we 
cannot, therefore, give what we feel to be appropriate weight to economic 
factors in fonnulating our evaluation of the alternatives. Though we 
recognize the difficulties in preparing specific estimates for a project 
of this size, they are a key element in the State.'s decision making 
process. For example, are costs associated with burial of electric 
wires and breaching of the existing causeway included. in the $100 million 
estimate? The specific activities and unit costs associated with labor 
and materials should be specified. 

We also have the following comments on specific elements of this alternative, 
which also apply to any other alternatives which would utilize them. 

14 Intakes: Neither the traveling screen nor the center flow screen system 
have been tested under arctic conditions, however, the center flow 
screen system and bypass appears to be the best method to minimize ftsh 
impingement and entrainments since it will increase the survival of fish 
entering the system by approximately 10 percent over the proposed system. 

15 Marine Life Return Line: The size of the marine life return line should 
be 1ncreased from 6 1nches to at least 12 inches to minimize the possi.bility 
of abrasion of impinged animals on the walls of the pipe and to compensate 

1 for any biofouling which may occur. 

16 Main Outfall Line: The outfall line should be redesigned so that the 
diffuser is located at least 1000 feet north of the proposed plant site 
in water depths of at least 14 feet. This realignment will allow 
greater dilution and dispersion of wastewater and eliminate recycling of 
wastewater in the winter, thus ensuring that water quality standards for 
sediments and chlorine are maintained. · 

11. Although various modes of transportation are indeed feasible 
for year-round transport at ion in the Arctic Ocean, a road 
connection is considered more reliable and offers less risk to 
workers. Although detailed data do not exist to quantify 
the risk differential in this area, the Corps of Engineers 
considers it important. 

12. Noted. 

13. See response No. 5 .• 

14. Agree. 

15. Applicant's revised project includes m1n1mum 8-inch inside 
dim1eter gathering lines leading to a 15-inch inside diameter 
marine outfall line. 

16. See response No. 7. 



17 Piceiine Freeze Protection: The proposed systen of freeze protection is 
satisfactory, however, in the event of a systen ~~1function all efforts 
must be taken to ensure the contents will not be dunped into Prudhoe 
Bay. The large a~ount of heated, chlorinatej water could cause widespread 
nortality in marine life in the area affected by the discharge. During 
the winter months, the contents of the syst~n could be dumped on top of 
the sea ice, or into a reservoir prepared for that purpose in one of the 
area's abandoned gravel pits during any season. The FEIS should explore 
this issue in more detail. 

18 Breaching the Existino Causeway: A 16.4 foot culvert breach of the 
existing causeway between shore and dockhead 2 is not strongly advocated 
by the State. As has already been noted, very real technological problems 
associated with culverting exist in shallow areas. 

19 Low-Pressure Pipeline Routing: The State currently supports the low 
pressure pipeline alignment along alternative route A-2. However, 
should access roads and pipelines along route A-1 in support of Kuparuk 
and Prudhoe Bay development become probable in the future, the State may 
reconsider its selection of routes. The best available information on 
comprehensive transportation planning in the westward area and necessary 
road networks should be discussed in the FEIS. 

N ......, 

Although alternative route B would reduce impacts on historically 
important caribou calving and insect relief habitat, only limited benefits 
would be realized by using this route since the cumulative impacts of 
existing structures and facilities (e.g., pipelines and roads) which 
were not adequately designed for caribou passage, etc., have already 
reduced caribou usage of this area. To minimize additional impacts on 
caribou, however, the low pressure pipelines should be buried in the 
access road. If this is not feasible, the pipelines should be elevated 
a minimum of 5 feet above the pad in areas where caribou contact could 
occur. 

Inaction Alternative 

20 This alternative discusses the various means of ga1n1ng an equivalent 
amount of oil/energy should the waterflood project not be approved. 
Examples include: energy conservation, alternative forms of energy; 
foreign oil; and new domestic.oil fields. With the possible exception 
of energy conservation, which we consider an essential goal, consistent 
with any production alternative, all of these alternate energy sources 
create their own environmental problems. To produce solar energy over 
the 28-year period equivalent to 1 billion barrels of oil would require 
solar collectors covering an area of approximately 165,000 acres. To 
produce an equivalent amount of oil from new domestic onshore oil fields 
(equivalent to 5 Swanson River fields), the surface area utilized for 
roads and facilities would be many times greater than the surface area 
used for this project. Because of this, the overall environmental 
effects of the waterflood project should be relatively less. This 
should be pointed out in the FEIS. 

17. The need to dischar·ge pi;Je1 ine ~o~ater is consiGerec: ni~hlJ 
unlikely. However, if it were to occ~r. a concentration of 
0.01 ng/1 chlorine residu31 would te tr.e nighest reaso'1ably 
expected. Discharge on top of the sea ice is examir.ej as a 
mitigative measure and potential per"1it condition (Chapter 
5.0). Discharge into a land based reservoir is not considered 
viable as the saline water would have to be pumped o~t 
eventually. This alternative would risk long-term saline 
contamination of tundra habitat. 

18. Noted. 

19. The multiple use of and the economic and engineering 
justification for an alternative A1, Az, or A3 alignment is 
well documented. Jndeed, Sohio Petroleum Co. has a permit 
application relating to oil pipeline and road (for module 
movement) use of this alignment independent of the Waterflood 
Project. A modified A3 alignment was recently formulated to 
minimize impacts on habitat. However, it does not avoid the 
habitat fragmentation effect. Only alternative B accomplishes 
this. Various mitigation measures for alignment A3 have been 
included in the FEIS, and the document has been expanded to 
discuss future transportation. 

20. Agree. Concept included in the FEIS. 
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Future Development Needs 

21 Our next general concern revolves around transportation of modules and 
mobilization of equipment both for this project and also for future 
developments. We feel that the transportation and mobilization of 
equipment for the waterflood project should be -identified in the DEIS. 
In addition, future requirements for transporting modules across the 
existing causeway or additional causeways are not adequately addressed. 
Given the number of major projects currently underway or projected over 
the next 5 years it appears that, even with widening of the existing 
causeway, new structures may be necessary to meet the projected load. 
The likely location of any future causeways and the cumulative effects 
that they and material requirements collectively represent should receive 
more detailed treatment in the DEIS. 

22 There are indications that industry presently has some difficulty handling 
all present barge shipments with existing facilities. Future projections 
indicate that 3 to 4 times the current number of modules may be coming 
into Prudhoe Bay annually in the next few years. This indicates that 
additional barge offloading facilities may be required in addition to 
the west dock expansion. 

23 Known future development includes waterflood, well pad manifold expansion, 
expansion of produced water facilities, low pressure separation expansion, 
Beaufort lease exploration, and the recently announced decision to go to 
80-acre spacing in the Prudhoe Bay unit. All of these projects and 
several other possibilities {Point Thomson development) will have an 

. impact on present gravel sources, will require access to the west dock 
and will impact all of the service facilities presently available at 
Prudhoe Bay. The section on cumulative impacts (pages 4-4 through 4-6) 
should be expanded to better address known future development to the 
extent existing data allows without causing delay in the Waterflood 
project. As you know, the Department of Natural Resources has made a 
commi ttment with the Corps to address the cumulative impacts o.f future 
North Slope development on a much broader scale. 

24 We feel it. important to know if the Prudhoe Bay Unit operators have any 
conceptual' or specific plans for construction of new dock causeways in 
the area or any other plans to further develop or expand the west dock. 
It seems probable that development of the Kuparuk field .would include 
such plans and the State's decisions on the Waterflood project may set a 
precedent for decisions on these aspects. 

21 .. The FEIS has been expanded to include information on the 
future use of the causeway (existing or expanded}. The DEIS 
indicated that three other causeways are possible, but not in 
the vicinity of the one under current analysis. See also 
response No. 24 below. 

22. See response No. 21. 

23. Cumulative impacts have been expanded. 

24. The Prudhoe Bay Unit does not have any plans for future 
causeways or docks other than the extension and expansion 
associated with the Waterflood Project. In expanding the 
cumulative impacts portion. of the FEIS, the potential for 
expanded waterflood facilities is discussed. Should this 
occur, major changes in the proposed causeway, if constructed, 
are not anticipated. See response No. 21 above. 



Environmental Impact Information 

25 Another concern is the lack of reliable data upon which to assess environmental 
impacts and to make permitting decisions. For example, the numerical 
estir1ate of marine fish, egg, and l arva l impingement was based upon a 
total of seven months of sampl ing in 1979. In the Ar ctic, the abundance 
and geographic distribution of most species may vary dramatically from 
year to year, and, therefore the limited information base cannot be 
tota lly r eli ed upon to accurately depict numbers or population dynamics 
i n mar ine fish populations at this location. 

Subsequently, several of the "reasonable worst case" estimate s are very 
speculative and conceivably could greatly underestimate the real impacts 
of the project. Similar problems ex i st for oceanographic parameters and 
several other types of inf ormation necessary for impact evaluation. 
Thu s, the long-te rm effects of causeway related salinity, temperature, 
a nd sediment transport cha nges on anadromous fish and benthic populations 
in Sim pson Lagoon have yet to be objectively determined. 

25 . The data upon which to make regulatory and permitting 
decisions for a proj ect as complex as this in the arctic 
environment do not allow exact quantitative est imates of all 
potential impacts. The limitations of the data from Prudhoe 
Bay have been plainly stated where appropriate in this 
document. Regulations of the President's Council on Environ
mental Qu~lity and Corps of Eng in eers implement in g regulations 
acknowledge that this situation may arise and allow for 
development of worst-case scenarios to aid the dec i sion-maker 
in evaluating the worst situat ion that it is r easonable to 
assume could occur as a result of a given act i on . 

The Corps conv ened a meeting ( J uly 1, 1980) of biolog i sts with 
relevant expertise from State and Federa l agenc ies, ind ust r y, 
and several consulting firms specifically for the purpose 
of dev e l oping a reasonable wors t -ca se scenar io for the 
particularly sensitive issue of potential waterflood r e lated 
impacts on area fish pop ulations and f i sheries. 

The scenario developed was genera 1 Ty agreed upon as a best 
judgment, based on information that is avail ab le, of the worst 
impact that would be e xpec ted from the proposed project and 
several alternatives. Long-term impacts of causeway-related 
changes on the salinity, temperature and sed iment transport 
regimes of the project area are considered to be insignificant 
relative to th e very real threat from impingement and 
entrainment. The lon g-term effects on local ecosystems very 
likely could only be determined by a long-term and highly 
soph isticated monitoring program. It is important to note 
t hat the adverse cumulative effects of petroleum development 
on marine and lagoonal ecosystems are of greater signific ance 
to decisions committing natura l resources in the Beaufort Sea 
than are those resulting only from the Waterflood Project. An 
ex haustive analysis has been made of possible causeway (and 
other alternatives) effects with consultation among agencies, 
the academ i c community, and the general public. The Corps of 
Engineers has dete r mi ned that the state - of - the-art regarding 
this issue can not be significant l y advanced without an 
unacceptab l e cost in time and money. In this ligh t, it i s 
concluded t hat effects have been thoroughly ·and objectively 
determined. 



Project Mon i torinq 

26 Additionally, because most of the design criteria for the waterflood 
project are based on very limited data and none of the proposed systems 
have been tested under Arctic conditions, the State recommends the 
following monitoring programs be incorporated into the appropriate 
permits or authorizations for project approval, including the Corps 404 
permit. Measurements we feel necessa ry to monitor system performance 
and the adequacy of mitigating measures are: (1) frazil ice formation 
on the intake structure and outfall line; (2) impingement of organisms 
and ice on the intake screens; (3) entrainment of organisms in the 
intake system; (4) biofouling of the intake structure; (5) sea-ice level 
in relation to the intake structure; (6) effects of ice stresses (including 
ice override) on the marine structures and development of an early 
warning system for ice override events; (7) intake velocities; and (8) 
the physical condition of fish in the marine life return system, and 
their fate and behavior after leaving the outfall (e.g. predation and 
disorientation). 

Measurements felt necessary as part of the NPDES permit to verify compliance 
with State water quality criteria include: (1) measurements of effluent 
flow; total suspended solids, chlorine residual, settleable solids, 
volitile solids, pH, and temperature. Measurements should be taken at 
the mixing zone boundary, at the intake, within the mixing zone, and at 
various stations outside the mixing zone; and (2) determination of 
backwash cycle frequency, and monitoring for the Environmental Protection 
Agency's list of 65 priority toxicants . 

Air Quality 

~ 27 The discussion of air quality on page 4-73 and 4-74 is unacceptable and 
CJ represents nothing more than a referencing of pertinent documents . At 

the very least, providing a reasonable summary of the findings and 
questions developed in the Prevention of Significant Deter ioration (PSD) 
application should be highlighted for the readers, the vast majority of 
whom will not have t he opportunity or time to read the PSD application. 
Potential emmissions are listed with no effort to describe their potential 
impacts on the surrounding environment. Particular pollutants of interest 
include CO and NOx· 

ALASKA COASTAL MANAGEMENT PROGRAM FEDERAL CONSISTENCY C0~1t~ENTS 

28 The Office of Coastal Management (OCM) has reviewed the Draft Environmental 
Impact Statement (DEIS) for the · Prudhoe Bay Oil Field \>Ia terfl ood Project 
against the standards of the Alaska Coastal Management Program (ACMP). 
OCM's rev iew of the DEIS however, does not constitute a consistency · 
determination, but rather is intended to alert the Corps and the applicant, 
Atlantic Richfield Company (ARCO), to any potential conflicts which may 
exist with the ACMP standards in the DEIS. An actual cons istency determination 
will be made at the time that the Final EIS is reviewed . It is intended 
that the following comments will assist both the Corps and ARCO in 
incorporating the recommended changes in the FEIS in order that the 
Waterflood Project will be consistent with the ACMP. Therefore, in an 
effort to facilitate the relationships between the State's comments and 
consistency with Section 307(c) of the Coastal Zone Management Act of 
1976, all comments are catagorized according to which standard of the 
ACt·1P Guidelines and Standards the comment most appropriately is associated 
vii th. 

26. See revised monitoring program, Chapter 5.0 . 

27. This document was wri t ten with CEQ guidelines that state space 
need not be devoted to repeating material readily available in 
oth,er documents. However, some clarifying information has 
been included in this section. 

28. Noted. 



Fjrst , the D£IS was well prepared and in aeneral, addresses most concerns. 
Howe•.-er, those which were eithe r not addressed or not addressed adequately 
are listed belo~: 

6' AAC 80.00 . COASTAL DEVELOPMENT 

No coounents 

6 AAC 80 . 050. GEOPHYSICAL HAZARD AREAS 

No comments 

6 AAC 80. 060. RECREATION 

No comments 

6 AAC 80. 070. ENERGY FACILITIES 

Please see: 

1. "Environmental Impact Infomation" {Also pertains to 6 AAC 80 .130) 

2. "Cost Comparison of · Alternatives" (Also pertains to 6 Af'.\C 80.130) 

3. "Remote Water Inta ke " (Also pertains to 6 AAC 80 .1 30) 

4. "Extension of the Existing Causeway" (Also pertains to 6 AAC 
80 .130) 

5. "Gravel Island Alternative" (Also pertains to 6 AAC 80.130) 

6. "Marine Life Return Line" {Also pertains to 6 AAC 80.130) 

7. "Low-Pressure Pipeline Routing" (Also pertains to 6 AAC 80.130) 

8. "Int~kes" (Also pertains to 6 AAC 80.130) 

9~ "Future Development Needs" {Also pertains to 6 AAC 80.130) 

6 AAC 80. 080 TRANSPORTATION AND UTILITIES 

No comments 

6 AAC 80. 090 FISH AND SEAFOOD PROCESSING 

No comments 

6 AAC 80. 100 TIMBER HARVEST AND PROCESSING 

No comments 

6 AAC 80. 110. ~~INING AND MINERAL PROCESSING 

No comments 

6 AAC 80. 120 SUBSISTENCE 

No comments 
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32 

6 AAC 80. 130 HABITATS 

1. The applicant's present proposal, if left unmodified in the 
Final EIS, would be inconsistent with sections (c)(2) and 
(c){5) of the Habitats standard (6 AAC 80.130), and with the 
Air, Land, and Water Quality standard (6 AAC 80.140). However, 
in the absence of a feasible and prudent alternative{s) to the 
applicant's extended causeway proposal, the extension could be 
authorized under the Alaska Coastal Management Program (A01P) 
only if it were proven that such an alternative(s) do not 
exist. Therefore, in order for the State to make a determination 
that no feasible and prudent alternative(s) exist under section 
(d)(2) of 6 AAC 80.130, the following data is required, the 
absence of which would preclude the State from finding the 
proposal consistent with the ACMP. 

a) A demonstration that significant delays would result 
if the applicants proposal is not approved. Data 
presented should include a project schedule for the 
environmentally preferred alternative similar to the 
schedule diagram contained in Figure 2.5-14 of the 
DEIS. 

An explanation for the causes of any delays should 
be presented, i.e. delays due to permitting design, 
barge scheduling or other reasons; 

b) If a delay is demonstrated, the probable effects on 
the rate and quantity of oil recovered from the 
Prudhoe Bay oil field should be addressed. 

c) An estimate of the number, location and size of 
future docks or dock expansions in the vicinity 
should be presented; 

d) A demonstration that the additional cost of the 
environmentally preferred alternative significantly 
affects the economic viability of the project. 
(These comments pertain also to 6 AAC 80.070) 

2. Please see comments under 6 AAC 80.070, Energy Facilities. 
This discussion also applies. 

29. A diagram showing the project schedule for the proposed action· 
and the environmentally preferred alternative is included 
in the revised text. Detailed information has been made 
available to the State of Alaska. 

30. As shown on the project schedule in the revised text, the 
critical path for a gravel island alternative, as compared to 
the causeway extension, has been extended 7 months in total, 
consisting of an additional 3 months of preliminary design 
engineering and an additional 4 months of fabrication time. 
The Prudhoe Bay Unit owners have indicated that a one-year 
delay in the start-up of the project would reduce offtake 
capacity 100,000 - 200,000 barrels per day in the mid-1980's. 
Ultimate recovery would not be affected, but an increase in 
project size by about 4 percent would be necessary with 
resu.lt ing increased environmental effects. 

31. See response No. 24, above. 

32. The project, with implementation of the gravel island 
alternative, is considered to be viable. 



33 

6 :',AC 80. 140 AIR, LAND, A.'lD WATER QUALITY 

Please see: 

1. Item 4 ("extension of the Existing Causeway") under 6 AAC 
80.070 Energy Facilities. 

2. "Envi rorrnental Impact Infonnation" under 6 AAC 80.070 Energy 
Facilities. 

3. "Main Outfall Line" 

4. "Pipeline Freeze Protection" 

5. "Project Monitoring" 

6. "Air Quality" 

In addition to the more general comments above, we also wish to offer a 
number of page-specific c~nents which are discussed at some length in 
Attachment 1. 

In closing, the State of Alaska appreciates the opportunity to comment 
on this important project. As you are aware, it is one which the State 
is strongly supportive of and we share your interest in making the best 
infonnation available for significant project related decisions. 

If, as the FEIS is being finalized, you feel that a meeting between the 
applicant, members of the Corps and State agencies would be useful, the 
Alaska State Clearinghouse would be pleased to facilitate such. 

w w This letter satisfies the review requirements of the Office of Management 
and Budqet .Circular A-Q5. 

Attachment 

cc: w/attach. 

Comm. LeResche, DNR 
Comm. ~lueller, DEC 
Comm. McAnerney, CRA 

Sincerely, 

~~~~~ 
Mi~hael Whitehead 
State-Federal Coordinator 

Bob Waldrop, Office of the Governor 
Kay' Brown, DNR 
Douglas Terhune, DMEM 
Hoyle Hamilton, AOGCC 
Richard Logan, ADF&G 
Tom Barnes, OCM 
Bruce Baker, DPDP 
Ron Faulkner, DOT/PF 
Fred Smith, mtR 
Ike Wa i t s, DNR 
Douglas Redburn, DEC 
Joseph Solove, ARCO 
Charles Cavness, ARCO 

33. Noted. 



A TT I,Cii~ENT l 

Specific Comments of t he State of Alaska on the Draft Environmental 
Impact Statement (DEIS) for the Prudhoe Bay Waterflood Project: 

PAGE 

34 S-2 

35 S-3 

36 S-4 

37 S-5 

38 S- 5 
& 

S-6 

39 S-7 

SECTION S 

The fourth paragraph now reads "ll3km (35mi)"; it should read 
"113 km (70 mi)" and "133 km (120 mi)" should be 133 km 
(82 mi)". 

Paragraph 1 should read similar to "of the estimated 9.6 
billion barrels of recoverable oil in the Prudhoe Bay field, 
approximately ten percent of that amount is contingent on the 
timely initation of a (source) water flood." 

Under the No Action paragraph, the words "enhanced primary 
recovery techniques" are an illogical combination because 
primary recovery means "unassisted" while enhanced recovery 
means "util izing sophisticated recovery techni ques beyond 
pressure maintenance and water flooding . " This sentence 
should be del eted or at least rewritten. 

For the approximately 1 billion barrels of oil being con
sidered, if the industry loses $10-15 billion, it does not 
appear reasonable that the State would lose $10-27 billion in 
royalty and taxes. While the future price of oil is hard to 
predict, the operators would probably pay ou t about one-third 
to the State in royalties and taxes, about one-third to the 
federal government for taxes, and would retain about one-third 
for amortization, operating expense, and profits. 

Under the section "Alternatives at the National Level", the 
last sentence of the first paragraph i s not clear and should 
be deleted or rewritte~. 

Under Alternatives for Enhanced Oil Recovery at Prudhoe Bay, 
we make the following comments: 

Increased well density, 1~ell recompletions, artifical 
1 ift, and 1 ow pressure gatheri ng sys terns are not "ad
ditional primary recovery measures". The above ment ioned 
items are routinely accomplished during, and are part of 
the operations for enhanced recovery techniques . 

In the th ird paragraph on page S-6, the first sentence is 
a good statement ; however, the last sentance is con
fusing and inaccurate. It should , therefore, be de
l eted. 

"Significant environmental effects would be as follows:" 
Paragraph 3 states tnat anadromous fish populations may be 
reduced by as much as ten percent (due to the causeway 
extens ion) . Is this ten percent for Prudhoe Bay, Simpson 
lagoon area, the whole Beaufort Sea Coast, or for .. . ? 

34 . Distances have been corrected. 

35. Agree. Text revised accord ingly. 

36 . Agree, "enhanced primary recovery" changed to "enhanced oi 1 
recovery." 

Chapter 4.0 (Socioeconomic Effects, Operation Impacts, Pub li c 
Finance) descr ibes the derivat ion of the $10 - 27 billion sum 
for the State . The text of the FEIS Summary has been revised. 

37. Agree. Text revised. 

38 . The text he re and in Section 2.4, ALTERNATIVES TO "ENHANCE OIL 
RECOVERY (ADDITIONAL PRIMARY RECOVERY METHODS), may have been 
misleading . In the Summary under Alternatives for Enhanced 
Oil Recoverr at Prudhoe Bay and in Secti on 2.4 the text has 
been c 1 arif1 ed . 

39. Ten percent figure applied to reasonab le worst-case scenario 
for Sagavanirktok River anadromous fish. This figure has been 
revised in 1 ight of the app li cant's rev ised proposal. 



w 
l11 

40 

41 S-9 

42 1-2 
throug h 
1-5 

43 2- 3 

44 2-5 

45 

'">rdgraph .J s:ates chat 'fltc e.e.-aced powe line .. "C"·" ., Sv'"'oe 
oi,·ds . If birds Kill themselves by flying into po· ... erlines, 
there must be some data available as to the magnitude of this 
effect. 

Under "The Environmentally Preferred Alternative" there are 
five items listed. The order of listing infers that the last 
four items are only useable with the gravel i sland alterna
tive. However, these five items are not mutually dependent, 
that is, the electrical lines could be buried in the extended 
cause1~ay proposal; the improved f101~-through fish by-pass and 
return system in the intake structure could be used in any of 
the alternatives. We suggest that the heading of this section 
be changed to "Env ironmentally Preferred Alternatives" and 
that the items be listed as follows: 

1. Electrical po1'1erl ines ... 
2. An improved f1 ow-through fish by-pass ... 

· 3, A 7.6 m (25ft .) culvert breach ... 
4. Alternative B (Figure 1) pipeline and road alignment ... 
5. A gravel sea island ... 

SECTION 

Project Purpose and Need: It is highly l ikely that the State 
of Alaska will not allow the Prudhoe Bay fie ld to be produced 
inefficiently. For conservation purposes, waterflooding is 
ultimately necessary. If gas sales are to commence , simul 
taneous ~latei"flooding i s mandatory. The study current ly fails 
to stress the mandatory need for waterflooding if oil pro
duction is to continue and early gas sales are anticipated. 

SECTION 2 

Table 2.1-l . 

The cost itemization supporti ng the projections that the 
gravel is l and alternative wi ll cost Sl OO million more to con
struct than the proposed alternati ve are absent. Without 
these figures, the cost-benefit analys i s that is necessary for 
a "feas ible and prudent" determination cannot be conducted . 

"From an economic standpoint, with no action the company 
owners of the Prudhoe Bay Unit would loose approximately $10 
to $15 billion dollars over the 20 years t he waterfl ood pro
ject 1~ou l d have been in operation . " 

It is assumed that the $10 to $15 billion dollars 
are profits and do not include operational cost . 
important consideration in computing the relative 
vnrious alternatives to the appl i cants proposal . 

refet-red to 
This is an 
costs of the 

The no action alternative shou ld acknowledge t ha t, as a re
sul t, gas sales would, problematically, not take place until 
the oil reservoir is dep l eted . The oil offtake rate may also 
have to be adjusted if gas sales and waterflooding are not 
considered. 

40. h more deta,lea d'scuss on o• pot.e"-..'" :.·rc "\Or":.a "-J 
resulting from the elevated pow<.:r 11ne alternat.'lve nas b'.:e:1 
added to Chapter 4.0. 

41. Although changing the heading would denote the absence of 
interdependency among the i terns, it may be confusing to so'ile 
by implying an "ei ther/or" choice among the items . Since the 
intent is to present an environmentally preferable way of 
meeting the public interest, a complete plan was described. 

42. The policy of the State of Alaska has been incl uded in the 
FEIS. 

43 . Supporting cost itemizations have been made avai labl e to the 
State of Alaska. 

44 . Econom ic losses to the applicant and State and Federal 
governme nts have been rephrased . 

45 . See response No . 42. 



46 2-5 
& 

2-6 

47 2-6 

48 2-7 

49 2-10 

50 2-11 

51 2-20 

52 2-24 

53 2-32 

The delay al teroa ti ve should ac knowl edge that gas sal es 
wou ld also li kely oe delayed , and that once the water-
flood project was imp iemented, the effect of t he delay may be 
to require an even larger project than is cu rrently be ing 
considered. 

Under national alternatives, it should be mentioned that there 
are probably no currently feasible national alternatives that 
could immediately insure between 0.86 and 1.52 billion barrels 
of new domestic oil production . 

t~st of the alternative secondary recovery techniques men
tioned require as much or more source water injection, as well 
as additional chemicals or gasses. This should be explicit. 

It is stated that a micellar solution flood might achieve a 40 
percent recovery of the original oil-in-place. Then the 
erroneous staten.ent is made that after water flooding, "some 
12 billion barrels of oil will still be in the ground at 
Prudhoe Bay, that could imply an additional 4.8 billion bar
rels." This appears to be an incorrect interpretation. The 
some 12 billion barrels remaining after water f looding at 
Prudhoe Bay represents a recovery of some 40 percent of the 
original oil-in-place. It's incorrect to apply another 40 
percent recovery factor to this residual oil. 

Under "Additional Primary Recovery Measures", four types of 
things are listed. This is the same situation as discussed in 
our comment for pages S-5 and S-6. Additionally, the second 
technique listed "Artificial lift (pumping) systems" . is 
incorrect and should have the word "pumping" removed. The 
artificial lift system currently proposed for Prudhoe Bay is a 
gas lift system. The gas serves to lighten the fluid gradient 
in the tubing so that the existing reservoir pressure can flow 
greater volume of fluids to the surface . This section "Ad
ditional Primary Recovery Measures" needs to be reconsidered. 

Figure 2.5-4 

The Department of Environmental Conservation will be requ1r1ng 
the northward outfall location through the NPDES permit or in 
its 401 certification . The westward proposal (as diagrammed) 
is unacceptable. The Final Environmental Impact Statement 
( FE IS) should be revised accordingly . 

It should be noted that any causeway extension would augment 
the al ready documented hydrographic changes, such that sa
l i nity changes quoted in the DEIS are in addition to existing 
changes . 

The table mentions that "if sodi um hydroclorite is used . . . " 
This compound has been incl uded in the NPDES permit applica
tion and therefore , ei ther th i s biocide wi ll be used or a 
modif ication to the NPDES app l ication mus t be made. 

46 . Agree . Text revi sed. 

47. Agree. Text revised. 

48. Agree. The FEIS notes those methods used in conjunction with 
a waterflood. 

49. Agree. Text revised. 

50. Agree. Text revised. 

51. Ap pli cant ' s revi sed projec t now includes the outf all located 
northward at the 14-foot conto ur . Text mod if ied accord ingly. 

52 . Agree. This comme nt is addressed on page 4-52 of the DEIS . 
Ch apter 2.0 has been revi sed t o clari fy. 

53. Not ed. 



54 2-3.: 

~ 55 2- 35 

56 2-47 

The dtscussion or environmental ef: ec'-S and rri.~ing zones is 
made under tne assur.1ption that the wes<:ern out..,all ·.~iil oe 
permitted. Such an outfall, as mentioned in the text, would 
likely result in total suspended solids and residual chlorine 
vio lations . The FEIS should provide a detailed discussion of 
the northward outfall location . 

Also, specific coagulants, anti-foam agents and scale inhibi
tors planned for use should be listed, even if several are 
being considered. 

"This accumulation (average depth less than . 25 em, 0.1 in., 
over 8 ha) 1~ould result in so:ne destruction of fauna in areas 
of greatest accumulation (less than or equal to l ha ) but, 
as in the summer, would be highly attract i ve to scavenging 
organisms and their predators." 

The area surrounding the outfall is likely to be contaminated 
wi th lethal l evel s of residual chlorine, ch l ori ne compounds, 
and chlor i ne kill ed organisms, and wil l probably not be at
tractive t o most organisms . 

"The applicant has pred icted that chl orine (the proposed 
bi oci de) woul d react with bact eri a , algae, a·mmonia, and other 
oxidizabl e compounds, and that no free chlo r i ne would be 
present in the discharge ." 

It i s unli ke ly that the opera t or can guarantee that there will 
be no residuual chlorine in the wastewater because it will be 
imposs ible to achi eve a perfect bal ance bet v1een t he varying 
biomass of pot entia l ly foul i ng organi sms entering the sys tem 
and the amount of chlorine necessary to ki ll t hem. To be 
safe, it i s likely that the operators wi ll put a slight excess 
of chlor ine in the system to insure a 100 percent ki l l . 
Howeve r , because the operato r has apparent ly not compl et ed the 
des ign of t he dis i n.fectant system it i s probably premature to 
pred ict what the impacts will or wi ll not be. 

The frequency of proj ect ed evaluat ions of t he low-pressure 
l i nes is not est imat ed. I t i s likely t hat the provi sions fo r 
moni to ring following an emergency discharge wi ll be a con
dition of the NPDES permit. 

54. Applicant's revised project places tne outfa'' nort.n,.ara :1.1; 

the 14-foot contour . Text revised accordingl y. 

Three potential coagulants are mentioned in the revised 
text. 

Disagree that chlorine reaction products are 1 ikely to deter 
scavengers from the vicinity . The low levels of chl orine 
reaction products in the discharge , solubility of many of 
these compounds , and dispersion over a 1 arge area prior to 
settling all would tend to reduce the build- up of potential 
toxicants in the discharge vicinity . However , monitoring 
programs (C hapter 5.0) would be inst i tuted to evaluate 
condi t ions in the area . The NPDES permit will expire 1- 1/2 
years after 'cheduled start-up. Monitoring data and operation 
experience gained in this interval can then be applied to 
revis i ng the permit if necPssary . 

55 . Applicant has not guaranteed that there wi ll be no residual 
ch l orine in the 1~ast ewater. The sentence fo l lowing tile 
sentence quoted by the State on DEIS page 2- 35 stated, 
"Although the residual of free chlot ine would be zero, t here 
wou l d be a res i dual of combined chlorine." Chapter 4 .0 
provides a more complete discussion of chlorine . 

56. The answer to this comment (two per project life) is contained 
i n the first paragraph on the cited page of the DEIS . 



57 Z-63 

58 

59 2-67 w 
co 

Table 2.5-6 

As mentioned earlier, these comparative cost figures on 
construction and operation/maintenance have not been sub~ 
stantiated by any evidence presented to the agencies. 

Following the discussion of "Alternate C-Dredged Channel" 
there should be included an "AlternateD-Remote Intake". This 
option, originally proposed as an alternate by the operator 
and mentioned on page 2-57, would have. the treating plant at 
dockhead 3 with large buried pipelines transporting water from 
a remote intake. Some of the apparent advantages are as 
follows: 

1. Compared to the extended causeway alternative, no ex
tension would be necessary, hence water quality and 
migratory fish patterns would not be altered beyond 
existing conditions; 

2. Compared to the dredged channel alternative, periodic 
dredging would not be necessarry; and 

3. Compared to the island alternative, an island would not 
have to be built, thus a saving in gravel and in surface 
area disturbed. From an operating point of view, the 
treating plant would ba readily accessible. However, the 
intakes could be set in even deeper water than now 
planned. 

The last sentence in the first paragraph seems to be confus
ing, it reads " ... is most economically feasible (e.g, the 
island alternative would be more economical.)" What does this 
mean? 

2-68 "Breaches should have maximum wetted cross-sectional area. 
Breaches should intersect both the.water surface and the 
seafloor to provide light to guide fish, air flow to speed 
melting,· and a "natural" bottom. An air space of 0.5 - 1 m 
(1.6- 3.3 ft) is desirable." 

60 

61 

The amount of air space in a breach should be related to the 
length and diameter of a breach, not a set figure of 1.6-
3.3 ft. To provide fish passage, the air $pace should be 
sufficient to light the entire passageway and to allow normal 
ice melting. The airspace should be large enough so that no 
ice will persist within the breach after the surrounding ice· 
has broken up. 

"Bteaches should be located inside DH 2 in about 1 m of water 
for fish·moving along the shoreline and in the,extended cause
way (to allow fish to bypass the intake)." 

This is an ideal situation which may not be possible to a
chieve as long as the original causeway is needed to carry 
heavy freight and the State is using it as a basis for ter
ritorial claims. 

57. See response No. 5. 

58. See response No. 6 above. 

59. Sentence corrected. 

60. Concur with the noted reasons for seeking a large air space in 
a breach. 

61. Noted. 
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··At le.1s: 75 percent cf tne t1me, ..;at r . .,Joe: :y 1n a 91 ve•1 
direction should be within tne swi~ing speed capabilities of 
the weakest swinm ing anadrot'"lCUS SJ)ecies likely to be present. 
All owaole ve locity would depend on the length of the breach." 

The State feels that the breach should be designed to guaran
tee fish passage at least 90-95 percent of the open ~1ater 
period, not 75 percent as indicated here. The recommended 
0.5 fps water velocity for a 600-ft breach and 2 fps for a 
60 f t breach are maximum acceptable velocities, not recom
mended design criteria. 

2-69 "Since winds average about 60 percent occurrence from the 
dom inant di rection (Figure 3.12-3) and since the unverified 
modeling analysis showed that velocity through a 6-m (20ft) 
breach would not exceed 21 cm/s (0 . 7 ft/s) (Appendix D), it 
appears that ve locities through the . type of breach shown in 
figure 2. 5-5 would not alone prevent the passage of most fish, 
most of tole time . " 

The existing data on wi nd setup and water height different ials 
on either side of the causeway are i nsufficient to determine 
if water vel oci t i es inside the 20ft culvert wi ll be within the 
swi mm i ng capabilities of fish most of t he time. It appears 
that the figures provided are based on wind velocities of l ess 
than 12 mph (75 percent of the open water period), whereas the 
Department feels that fish passage should be guaranteed up to 
25 mph winds (90-95 percent of the open water period). Using 
Manning's formula, a water height differential of only 3 
inches on either side of the causeway wou ld result in a 
2.32 fps water velocity with in the 20-ft x 300-ft culvert 
proposed by the app 1 i cant, and waul d exceed the knovm swimming 
capabilities of juveniles of several of the indigeneous fi sh 
species found in the area. 

64 2-73 The State has reviewed and supports the alternat i ve high
ve loci ty ang l ed screen and bypass in ta ke system because of its 
ant i cipat ed higher survival rate of entra ined fish (90 per
cent) and the li kelihood that it will be more rel iable under 
arct i c conditions . However, nei ther of the proposed i ntake 
systems have been used in the arctic . If t he design selected 
proves unreliable, the impact on fish resources may be greater 
than the worst reasonable case presented in the DEIS . 

65 2-77 Change the first sentence in the last paragraph to read: 
"Locat ing the outfall line offshore of the treating pla nt will 
virtually elimina te chances of recycling and wil l be neces 
sary for the applicant to meet water quality standards." 

62. The State's criteria are noted . However, velocity t'lrough a 
breach is largely a function of water elevational d'"ferences 
across the breach (or the causeway in this case). _ 'ttle can 
be done from an engineering standpoint to al ter the csnditions 
affecting sea leve l on either side of the ca:.se,.,ay and 
baffl in g or other devices within the culvert wou1: obst uct 
fish passage and hinder breakup of ice in the culvert . 

63 . Concur that ex isti ng data are insufficient to :l!termine 
water velocities. Statement is made on the basis of model 
pred ict ions wh ich anticipate less than a 3-inch di"fe rent ial 
across the causeway (due to current set up) for w'1ds up to 
25 kt. Wave set up would add slightly to this di: ferent ial 
but would not greatly alter the pred icted velocit i ~s through 
the breach (see Table D-3). Howeve r, guarante:: i ng fish 
passage for 90 - 95 percent of the openwater per ';d is not 
within the state-of-the-art. 

64. Based on concerns ex pres sed by agencies and tr~ ge nera 1 
publ ic, the applicant has revised his project to ~~elude the 
angled screen bypass . Implicit in the worst-case c'ia lysis is 
the potential for malfunct i on . If the screen~ng system 
malfunctions , flow through the affected intake ch<:"<nel would 
be terminated . 

65. Applicant's revised project now includes the outfc:ll located 
northward at the 14-foot contour. Text revi sed . 



66 2-50 

67 2-84 

68 2-86 

Pipeline Mode: A surface- to-pipE clearance of 2ft is not 
adequate for caribou passage. Where routing is adjacentto 
existing pipelines of similarly poor design , this i s a moo t 
point. However, pipe clearance should be gi ven considerabl e 
attention in new, undeveloped areas and where adjacent pi pe
lines are elevated sufficiently. 

The proposed alternative is a "field proven technique" only 
from the geotechnical point of view. With few exceptions, 
existing production lines are effective barriers to caribou 
movement, and gravel ramp crossings are all but useless. 
Observations of car ibou movements i~ the Prudhoe Bay oil field 
indicate that any pipelines with less than 5 ft of clearance 
underneath are effective barriers to caribou movement. Be
cause an elevated pipeline mode is apparently the only feas-

. ible option at the present time, the pipeline should be 
elevated a minimum of 5 ft above the pad in areas where cari
bou contact could occur. 

The existing constraints on other construction modes f rom the 
economical, technical, and environmental points of view are 
recognized. However, these and other alternatives ~hould be 
explored for possible future appl ication in other areas. In 
.particular, pipeline burial in existing roads or road exten
sions is a desirable and technically achievable approach which 
may be desirable i f adequate gravel is available. This would 
limit disturbance spatially by combining roads and pipelines, 
would require only moderate amounts of additional gravel, 
would resu lt in a minimum destruction of habitat , and would 
probably be an acceptable compromise from the standpoint of 
caribou passage. 

Both pipeli ne routing and construction mode should be viewed 
in the context of proposed future development in the region. 
Specifically, if the entire coastal area between the 
Sagavanirktok and Kuparuk is to be intensively developed 
within a few years, then placing costly constraints on in
dustry at this point would be a useless exerci se . It is worth 
considering the author'~ overal l view (Pages 4-5) t hat 
"Because the proposed project would modify habitat in close 
proximity to existing development, the effect of this action 
would be minor compared to singular past and (probable ) 
future actions." 

Road and Pad Construction: A low profile road would reduce 
the "visual barrier" perceived by caribou and i s the preferred 
alternative. Also an alternative construction method which 
reduces the requirement for gravel should be considered. 

Fish Guidance Measures: It is doubtful that ei ther the bubble 
curtain or the fine mesh diversion net would achieve the 
results expected . Fish would probably become accustomed to 
and might even be attracted by the bubble curtain. The di
version net would probably gill large numbers of small fish 
unless constructed of extremely fine mesh. Debris would 
probably build up on a very f ine mesh net and eventual ly break 
it. 

66 . Th is sect ion has been rev ised to incluae con s ideration s of 
su r face-t o-pipe cl ear ance for accor:o-odat icn of car ibo u 
passage, de-emphasize gravel r amp crosings , and probler:1s cf 
gravel berms. 

67. Noted. 

68 . Agree. Text has been modi fi ed to ident ify potent ial problems 
with employing these systems. 



69 --88 

70 3- 11 

71 3- 28 
& 

3- 29 

The env,·orwentally pr·eferrea plan presented in page 2-88 
accurately presents the design alternatives which would have 
the least impact on fish and wildlife resources and their 
habitats. Al t hough, the statement that the environmentally 
pr eferred alternat i ve would increase total project cost by 5-
15 pe rcent may be accurate , no evidence supporting the addi
t i onal costs identified has been provided . If economics is 
the pr imary factor in the sel ection of a design alternative, 
t hen a detail ed cos t breakdown of all project alternatives 
shoul d be prov ided . 

SECTION 3 

In the first full paragraph, i t is i nferred that the Alaska 
Coa stal Management Act rece i ved federal approval during 1979. 
The full Al aska Coastal Managemen t Program, of which the 
Alas ka Coastal Management Act is a part, is what received 
fede ral approval during 1979. 

Also on page 2- 38 , under t he di scussion of caribou, nothing 
concl usiv e can be sta ted about the Centra l Arctic Car i bou 
Herd until past 1975 . Between 1975 and 1977 , calf product ion 
and surviva l improved signi f i cantly, and t he herd has probab ly 
been i ncreas ing steadil y since 1977. The increase i n calf 
production and surviva l , and the documented i ncrease i n the 
Central Arcti c Herd popu l at ion, coi ncided with a ser ies of 
mild winters in the l at e 1970's and the almost total eradi
cat ion of the ar ea ' s wol f popu l ati on during the spring of 
1978. The i ncrease in t he herd popu l ati on s ince 1977 is 
est imated to be 1000 to 1500 . Despite the potenti al adverse 
impacts that t he TAPS l ine and the Prudhoe Bay compl ex may 
have had on t he car. i bou, the herd has grown signi ficantly; 
ther efore it appears reasonabl e that t he adverse ef fects ar e 
not great . We recommend an objecti ve discuss ion of Central 
Artie Caribou Herd popul at i on dynamics in the FEI S. 

In some years , a major porti on of t he Central Arct i c herd may 
winter on the coast al plain near Prudhoe Bay. 

It should be emphasized that 1vhil e east-v1es t movement s during 
summer are i ndeed common on either s ide of the Prudhoe Com
pl ex , they no longer extend through t he oi l f ield to any 
appreciable degree. 

69 . See response o . 5 . 

70. Agree. Text has been corrected. 

71. This sect ion has been revised to more comp letely document 
recent increases i n t he Central Arcti c caribou herd . 



72 3-30 Polar Bears. Although the section on polar bears indicates 
that the Prudhoe Bay reg ion is of little importance for polar 
bears, tagging studies in wh ich bears were marked and recap
tured off the coasts of Alaska and northwestern Canada indi
ca te that bears which occur in the Beaufort Sea north of 
Alaska form a some1~hat discrete popul ati on experiencing only a 
limited amount of interchange with other Al as kan bears t o t he 
west and with Canadian bears to the east. Much of the denning 
for the Beaufort Sea population of bears north of Alaska 
occurs in a strip along the Alaska coast inland for 25 miles 
and offshore to the edge of the shorefast ice . This denning 
zone extends from the Canad ian bo rder west to Pt . Barrow and 
then southwest toward Pt. Lay. During winter months, fema le 
polar bears seek out suitable sites for denning. Female bears 
give birth to young in winter snow dens, and mai ntenance of 
undisturbed denning areas is especially critical for ma in
tenance of polar bear populat ions. More dens and newborn cubs 
just out of dens have been found between the mouth of the 
Co lville River and Flaxman Is land than elsewhere along the 
coast. The most important bea r denning habitat within the 
Prudhoe Bay reg ion lies within a 10 mi . zone along the coast 
and consists of river drainages having stream-cut banks which 
can accumulate snow to depths in excess of 10 ft . 

73 

The barrier islands which afford reli ef of greater than 10-ft 
also provide denning habitat for female polar bears during 
winter months. Cross Isl and , in particular, provides good 
denning opportunities. The importance of this good polar bear 
denning habitat l ies in the fact that although all of the 
stream-cut banks and barrier· islands may not be used every 
year, denning may occur in all of these drainages over a 
period of time. 

Activities associated with oil and gas development have the 
potential for disrupting polar bear denning activities . 
Females coming to shore to den in October and November, if 
disturbed, may avoid or abandon preferred denning areas. 
Disturbed bears would be forced to den on the less stabl e 
drift ice, resulting in cub mortality and population declines. 

The DEIS should be modified to include this information. 

3-44 "Work by Schell (1974) in Simpson Lagoon shows that i norganic 
nitrogen present at t he start of t he summer is rapid ly de
pleted through biological utilization, thus limiting the 
phytoplankton product ivity, whi l e phosphates appear to be wel l 
in excess of limiting concentrations." 

On appendi x page C-28, it is noted that r ivers are the main 
source of ni trogen, and that nitrogen is the limi ting factor 
in the production of marine phytoplankton. It is qu i te 
poss ible that the def lecti on of nitrogen laden Sagavanirktok 
River water offshore may perceptably lower productivity in 
Simpson Lagoon. This probl em should be discussed in the 
reasonable worst case scenario. 

72 . The descript i ve information in this sect ion has been expanded 
to indicate the s ignificance of t he po l ar bear on .e.l as ka ' s 
north coast. 

73 . At a meeting hel d in Anchorage (July 1, 1980 ) and attended by 
members of the sc ientif ic community with expe rtise in arctic 
ecology and fisheries, the concensus was t hat the noticeable 
effect s on fish populat ions of any nutrient red istr ibuti on 
caused by t he causeway extens ion would be un li kely in l ight of 
the very real threat due to intake system operation . Bi rdsall 
and Norton (1980) concluded that the abundance of epifaunal 
prey species and the i r generally broad tolerances to t he 
expected range of environmental variatio ns li kely to be 
induced would make any effects on fish or bird popu l ations 
through alterations in the ecosystem in Simpson Lagoon highly 
unl ikely. 



74 .3-51 

75 3-84 

76 3- 91 

77 3-93 

"r-:..rine and andar· ·us '1sn c ;:.rise the cor--:-~r:n;; oe the 
marine oiota of tne Prudnoe 6av area most vulnerable to 
impac~s from the proposed project including intake operation 
and causeway extensions. " 

Epibenthic crustaceans and planktonic organisms, which are 
very numerous and poor s~1i rrrners , are actually more vulnerable 
to impacts from the proposed project than marine fish. How
ever, these species are not directly utilized by man. This 
statement should be reworded to i nd icate that of the species 
utilized by man and other organisms at the top of the food 
chain, fish are the most vunerable to impacts. 

In the first paragraph, adoption of a ·r~id-Beaufort Coastal 
. Zone District Plan" is referred to as an assumption. ~lost 
recent thinking, as reflected in a new coastal management 
grant contract recently executed between the North Slope 
Borough and State Department of Community and Regional Af
fairs, is that the Borough wi ll prepare a Coastal Management 
Program for its entire coastline, including the Mid-Beaufort 
Area, and will submit a consolidated program to the State for 
review and approval. This approach is i n response to guidance 
contained in a State Coastal Policy Council resolution en
couraging submittal of a single program for the entire coastal 
area within a coastal resource district at one time . Under 
current legislative provisions, the Borough would be required 
to submit its program by December 4, 1981. The Borough is , of 
course, the most appropriate entity to explain the status and 
expectations of its Coastal Management Program. 

The list of "future actions should include future Federal OCS 
lea~e sales in the Chukchi and Bering Seas which would also 
effect some of the species which seasonally utilize portions 
of the Prudhoe Bay region includi ng ringed seals, bowhead 
whales, belugas, and some species of waterfowl. 

Caribou: The adverse effects of an east-west road/pipeline 
complex within the coastal plain is potentia ll y more serious 
than the analysis implies. It is the value of lost habitat 
that should be emphasized. The consequences of reduced access 
to calving grounds are unknown, although the simple fact that 
such areas are occupied regulary suggest a degree of intrinsic 
value. Repeated use may reflect specia l habitat needs or 
simply the existence of a familiar and comfortable environment 
for calv ing. 

The fact that i nsect relief areas near the coast are valuable 
is almost axiomatic. The loss of feeding/nursing opportunity 
and the increase on energy expend iture by caribou under insect 
attack has been well established, These bioenergetic conse
quenses can directly reduce overwinter survival of both calves 
and adults. 

74. P1 anktonic organ,sm<;. ,.; 11 oe entra .1'\e:O b tne 'n'.. a' e '~'~~ 

killed in proportion to their densities in t he ~ater co1u~n 'n 
the vicinity of the intak"!. Numbers entrained anc i(i11ed '<~i11 
be far greater than number of fish affected; however, because 
of their large numbers and rapid reproduction rates, effects 
on their populations are expected to be slight. Epibenthic 
organisms will be similarly vulnerable when they are in the 
water column, but will be protected when near the bottom by 
the 0.3-m (1-ft) sill below the intake ope nings. From a 
population standpoint, it is believed that fish are indeeci the 
marine group most vulnerable to project imp acts. Text has 
been modified to clarify this qualification. 

75. Agree. Text has been corrected. 

76. Agree. Text revised . 

77. Noted. Text expanded. 



78 4-1 

79 4-3 

80 4-4 

SECTION 4 

Project benefits should also include the benefits of gas 
sales, if gas sales are desired. With no waterflood, gas 
sales will likely be delayed until oil production is near 
completion. 

Short-term vs. Long-term Productivity : Recognizing that 
caribou are highly traditional in terms of range occupancy, it 
is possible that long-term displacement from developed areas 
will result in permanent abandonment or extremely slow reoc
cupation following project termination. 

"Based on limited available data, impingement and entrainment 
by the seawater intake could destroy approximately 
120,000 fish eggs and 16 million fish larvae during 20 years 
of waterflooding." 

This statement should be carefully qualified and confidence 
limits should be applied to the estimates of fish mortal ity . 
A review of Appendix H reveals that the estimate of the number 
of fish eggs entrained over a 20-year period was based on a 
total of 4 months sampling in the spring of 1979, and the 
estimate of larval fish mortality was based on three months of 
sampling in the summer of 1979. The sampling period only 
included a portion of the spawning period of the arctic cod 
which is thought to occur between November and February. 
However, the life history of the arctic cod is not known, so 
it may occur at some other period. One year's sampling is 

· insufficient to formulate accurate estimates of potential long 
term mortality, especially in the arctic where large fluctu
ations in species abundance, distribution, and reproductive 
success are commonplace. Because of the almost total lack of 
basic life history information on the arctic cod and other 
arctic marine species it is impossible to make an accurate 
estimate of mortality based,on the type of information cur
rently available. Because of the very speculative nature of 
the data ·used in the analysis it is possible that the most 
reasonabl e worst-case sc.enario could be many times greater 
than the mortality estimates provided. 

The mortality estimates also fail to take into account the 
fact that the proposed dock extension will increase sal inity 
and reduce temperatures hehind the dock. This habitat mod
lf ication may actually attract gre~ter numoers of marine 
species such as arctic cod which are apparently associated 
with the marine/freshwater interface. The presence of large 
numbers of marine fishes in the area of the intake could 
result in a much greater impingement and entrainment problem 
than current estimates indicate. 

See earl i er comments on cumulative effects . 

78. Agree. Text revised. 

79. Comment regarding caribou is noted. Comment regarding 
impingement and entrainment of fish eggs and larvae is noted. 
The limitations of the avai l able data are noted in this 
section and fully detailed in Appendix H. Despite the limited 
nature of available data, they do indicate t hat numbe rs bf 
fish eggs and larvae are re latively low in the i ntake 
v~cinity . Moderate lo:ses of eggs or larvae of mar ine forage 
flsh are usually cons1dered compensatory in that t hey result 
in greater survival rate s l ater in life with l i t tle effect on 
adult populations. Thus, while it is impossible to place 
confidence limits around the esti mates given, the safety 
factors provided in the worst-case scenar io (Chapter 4.0) are 
considered sufficiently conservative. A safety fac tor of 35 
has been appl ied in the wo rst-case scenario to account for 
unknowns and for the known concent ration of arctic cod near 
the end of the existing causeway. 

80 . Noted . 



81 ---15 The s t4 te :._r.t at th~ top of the page shou d be re .. n t:en to 
read as foll01s: "It appears unlikely that subsiden::e would 
occur at the Prudnoe Bay fie ld (Wondzell 1980) which is 
considerably deeper than the Long Beach area, because of the 
structural configuration and because the produc1ng formation 
(the Sadlerochit) is consolidated sandstone and thus has 
grain-to-grain contact." The next sentence, "Ho~1ever, exper
tise in this area of science is extremely limited, ... " is 
simply not true; there is considerable expertise concerning 
subsidence. That sentence shou l d be deleted. The last two 
sentences shou ld be re-examined. 

82 

4-28 ''Figure 4.2-3 shows tne predicted sal inity changes that would 
occur from the extended causeway. East winds result in salin
ity decreases of up to 4 ppt north of the cause1~ay ext ension 
and increases of 2 - 4 ppt up to 8 km ( 5 mi ) do~mvli nd in 
ea stern Simpson Lagoon. West winds resulting in salinity 
decreases up to 3 ppt just west of the causeway extension . 
Elsewhere, changes are generally less than 2 ppt. Changes in 
circulation and water quality for the under-ice condition were 
not modeled due to limi ted understanding." 

Confidence limits shou ld be placed on these estimates of 
salinity changes resulting from t he causeway extension. 
Although this model ha s probably accuratel y predicted that 
sa lini ty and t emperature changes will occur as a result of the 
causeway extension, the actual change in salinity and temper
ature could va ry signif icantly (higher or lower) from the 
estimates provided. 

83 
~ 

Sa linity changes referenced (up to 4 ppt} apply only to low 
river flm~s and are misleading if stated alone . Salinity 
grad ients across the causeway can be expected to be much 
greater during high flow periods. 

<.n 

4-30 The figures on this page represent only l ow flow conditions 
and the resultant effects on salinity pa t terns around the 
causeway are therefore· misl eading. !:!..i.9.b. flow conditions 
represent the worst case in salinity differences on east and 
west sides of the causeway and should be incl uded. DEC uses 
the worst case salinity changes in eval uating t he water .qual
ity impli cations of any extended causeway. 

84 4-38 
through 
4-42 

85 4-61 

Cl ar ification is necessary i n this sec tion explaining that 
the dilution factor of 25 was developed for the inshore 
mixing zone and does not apply to cond i tions northward of the 
proposed causeway or gravel i sland. 

Residual Chlorine and organochlorine toxicity are significant 
i ssues associated with waterflood. We recommend this section 
be modifi ed to also add ress sel ected marine references in 
"EPA ' s Redbook : Qua li ty Criteria for ~Jater" and the Ameri can 
Fisheri es Society's "A reviev1 of the EPA Redboo k: Quality 
Criter ia for Water" in the discussion of chlorine toxicity . 

81 . Agree . Text rev,sed. 

82 . The nature of the modeli,ng process precludes placing confi 
dence limits around these values . The major value of the 
model was in examining relative directions and magnitudes of 
changes. 

83. Salinity changes referenced (up to 4 ppt) apply to both high 
and low river discharges 11nder normal northeasterly 1~ind 
conditions. Under westerly wind condit ion s salinity decreases 
of as much as 6 ppt from present conditions are predicted . 
Text modi fied to clarify . 

84 . Text modified to accommodate change in proposed action. 

85. Agree. Text revised accordingly. 



86 4-64 

87 5- l 

Intu it ivel y t ne "reasonable wors t-case scenario" for ~he worst 
case even though it is largely based on very speculat1ve 
informat ion . However, some considerati on of the cau s e·;~ay 
induced habitat modifications (e.g., higher salin it ies and 
lower temperature) in Simpson Lagoon on anadromous fish 
populations should have been included in ~he worst-cas~ 
scenario. The lagoons compr i se the most 1mpor tant (h1ghest 
density) anadromous fish habita t in terms of fish usage, and 
the loss of a port ion of it could resul t in measurable de
clines in anadromous fish populations. Additionally it is our 
feeling that the 20-ft culvert proposed as mitigati?n.for both 
fish passage and entrainment probl ems may not be ut1 l1 :ed by 
the 25 percent of the fish which would have b~en.entra1~ed 
into the sea~1ater treatment plant passage as 1nd1cated 1n the 
DEIS . The reasons include: 

l. 

2. 

3 .. 

unacceptably higher water velocities in the culvert (due 
to the water level differential generated by wi nd setup ) 
that may exceed the swimming capabilit ies of sam~ of the 
fish species and smaller individuals of all spec1es found 
in the area; 

low light levels in the center of the culvert whi£h may 
deter some fish from enter ing; and 

potential ice blockage during the spring migration period 
due to the insulative effects of the causeway may prevent 
use during the spring outmigration . 

The estimate that t he 50-ft bridge alternative might pass as 
many as 50 percent of the potentially entraine~ fish may be an 
accurate estimate, since most of the aforement1 oned probl ems 
would be reduced or el iminated by the bridge. 

SECTION 5 

Potenti al Monitoring Programs: The State supports a compre
hensive monitoring program for the waterflood .proj ect for the 
following reasons: 

l. There is no previous experience ~1ith a facility of this 
type in the Arctic. 

2. Additional causeways and waterfloods are projected. If 
mistakes have been made they should be corrected on 
future projects. 

3. The short and long term effects of many of the impacts of 
the project (e.g., large water withdrawals, wastewater 
discharges, circulation changes) are not known and 
should be quantified. 

4. The existing information on the life history and behavior 
of marine fishes and invertebrates i~ inadequate to 
predict or quantify the short or long term effects of the 
project on local populations . 

5. Much of the data used in the devel opment of design cri 
teria fo r the intake solid fill causeway ext ens ion, 
discharge system, and some of the mitigatory measures was 
~ery speculat1~e and should be ver1f1 ed . 

86. The f irst part of this comme nt i s not c;ear . The pot ential 
effect of habitat changes on the reas ona ble wo rst-case 
scenario has been covered above (response No . 73). 

The number of fish avoidi ng intake mortality by passing 
through a 25-foot culvert breach was changed in the revised, 
reasonable worst-case scenario to 20 percent. The 50-ft 
breach was assumed to pass 50 percent of vu lnerab le f ish. 

87. Items 1-5 of State of Alaska letter are noted. 



!he S ~a ~e s tr·ong ly ··ecom.,ends that the monitoring programs 
1dent1f 1ed under 5 . 1 P1·o rams Relating to Pro·ect Pel"fonnance 
and Engineer i ng and 5. ~bn1tonng or Permit Comp iance be 
~ade a requirement f~r p~oject approval. This is particularly 
1mportant 1f the sol1d f1ll causeway alternative is adopted. 
Because of the problems previously encountered with obtaining 
any useful information from the monitoring studies which were 
r equired to assess the effects of the first dock extension on 
the physical and biological environment of the Beaufort Sea 
region, v1e recorrrnend that: 

l. Adequate basel ine studies be conducted before construc
tion of the causeway extension and operation of the 
waterflood system so that the impacts of the facility can 
actually be determined. 

2. The study for both the mon i toring and baseli ne studies 
should extend a sufficient distance from the causeway and 
waterflood faci lity to encompass the entire area affected 
by the project. This should i ncl ude a 3 mil e radius 
around the causeway and all of Simpson Lagoon . 

3. Scientificall y sound sampli ng methods should be used for 
both t he baseline and monitoring orograms. The same 

4. 

sampli ng methoas and sampl e stations should be used for both 
the basel i ne and monitoring programs, and sufficient samples 
shou ld be taken to allow statistical verification of any 
w~terflood induced changes in the environment . 

• 
Studies should include both the open water and ice cov
er~d.periods. Sampling should continue during both the 
cr1t1cal freezeup and breakup periods . 

Programs R~lating . to ~roject Performance and Engineering : The 
comp~ehens1ve mon1~or1ng program described here should be a 
requ1rement of proJect approval. In addition variations in 
wa!er intake . vel~ci~y, should be monitored to assess potential 
ef.ects on f1sh 1mp1ngement and entrainment. 

Recommendations 1, 2, and 3 of tne State c• ~'as~a 'ette~ a~~ 
noted . However, preconstruction baseline data collection will 
be 1 imi ced if the proposed corrrnencement of construct ion in 
1981 is achieved . Moreover, the need to extend water quality 
studies from Prudhoe Bay westward to the mouth of the Colville 
River appears limited. Mode l predictions show l i ttle physical 
change extending west of the Karapuk . However, information on 
recovery of tagged fish and escapement levels to the Colv il le 
River are desireable. 

Recommendation 4. Agree. 

Programs re lat i ng to performance and eng ineering - noted . 



88 5- 2 N<Jni toring for Penni t Compliance : In addit ion to the compre
hensi ve fllOnitor ing progr·am outl ined in thi s secti on of the 
DEIS, the following changes and additi ons should be made : 

89 

5-3 

M-1 

l. The DEIS has proposed "a. f".cmitoring the physical con
dition of fish in ma rine life return system. " as a mon
itoring requirement. Hohever, this should also include 
a study of the predation on and the behavior of entrained 
fish and marine invertebrates leaving the marine outfall 
line . Predators may concentrate at the outfall to feed 
on fish and invertebrates leaving the marine life return 
line, and by concentrating fish and i nvertebrates in a 
disoriented condition in a small area the marine outfall 
line may be a significant source of project generated 
mortality. The species composition, abundance and sea
sonal changes in fish, fish eggs, and larvae entrained in 
the system should be monitored and both the main intake 
line and the marine outfall line should be constructed to 
allow for sampling of entrained organisms and fish. 

2. The ne~1 requirements to monitor "b. other water quality 
parameters (e.g . , nutrients, temperature )" should be 
expanded. Because the causeway extension i~ expected to 
cut off the supply of wann nitrogen laden waters from the 
Sagavanirktok River to the Simpson Lagoon , changes in 
temperature and nutrients (particularly nitrogen) 
wi thin Simpson Lagoon should definitely be monitored. It 
is also essential that an adequate baseline be estab
lished before.construction and operation of the facility. 

3. Add new monito ring requirement "g. Monitor erosional and 
depositional changes in the dock, Stump Island, and in 
the Stump Island Channel." 

4. Add new monitoring requirement "h. Monitor fish abun
rlanc_e distribu ti_on, species compositio_!l..._£!19. behavior in 
the area affected by causeway induced water quality 
changes. Establish an adequate pre-construction baseline 
to do this." 

Add a new monitoring requirement to "Conduct bioassays on the 
effects of the wastewater discharge on fish and marine inver
tebrates." 

APPENDIX M 

Ultimate oil recovery is not very sensitive to a delay i n 
waterflood start-up given the start-up occurs sometime prior 
to 1985 . Due consideration must be given the long l ead time 
for design, equ ipment procurement, transporta ti on and instal
lation prior to waterflood start-up. An indefinite delay 
cannot be tol erated. Also, the longer the delay, the bigger 
the final waterflood project becomes . 

M-4 Significant new Alaskan oil supplies will never be avai l able 
if no new co~nercia l discoveries are made. Prelease estimates 
of basin oil or gas reserves are not always proven out by 
exploratory drilling, especia lly in wildcat areas such as 
Jl.laska . 

88 . Noted. Mon it oring program has bee·n expanded and mod ifi eo. 

89. Noted. 



ALASKA OIL A!t'D GAS CONSERVATION COMMISS/OH 

0dy 15, 1980 

Lee P.. l(ur~'1, Colonel 
Alaska District Engineer 
Corps of Engineers 
Cepartr.ent of Arr.rJ 
P. o. Box 7002 
Anchorage, Alaska 99510 

JJ, r S. HAM/JO'IO. GOYCRiiOR 

JJ01 PORCLP;NE ORIVf·ANCHORAGE, ALASKA 99501 

Ref: Public Hearing of Proposed D=aft Envirormcntal Imrx•ct Statement for 
~dhoe Bay Field lvaterflood Project, North. Slope BoroGgh Asscrrbly 
Roan, BarrcM, Alaska. 

Dear Sirl 

The Alaska Oil and Gas Conservation Ccrnmission (ACGCC} staff rrembers are just 
this v;eek conpleting a list of technical canrrents on this EIS v.hich are to be 
submitted to the Corp through the State-Federal Coordinator for the state 
D2pari:m2nt of Poli-::"J and Developrrent Planning. I l:avG l:x?en informed by these 
veteran EIS revie.vers that this is "the best EIS" docl.liT'ent they had "read", 
even so, there appears to be several errors and misconceptions vA1ich, vAlen 
corrected, will make it the complete and worthy document it must ru1d should 
be. ' 

-&:>. 
1..0 The Alaska Oil and Gas Conservation Canmission is charged by statute to pre-

vent the waste of oil and gas. In other words, we work to.vard maximizing the 
recovery of hydrocarbons fran a reservoir. This can involve both the recovery 
rrcchanism employed and the rate the reservoir is produced. For cxar.1ple, to 
ensure that maximum recovery will be achieved, we have been studying the 
Sadlerochit reservoir in the Prudhoe Bay Unit for the last eight yGars. Less 
than two rronths ago, the AOGCC held a public hearing much like this one which 
focused upon the best rrethod of lll<1.Ximizing oil recovery frcm the Prudhoe Oil 
Pool reservoir. The Canmission went on record then, and wishes to go on 
record here, concerning the following: 

1. ~Jaterflooding of the Prudhoe Oil Pool reservoir with large volumes is 
necessary to maximize ultill'ate oil recovery and is essential to rruintain 
the 1.5 million barrels per day maximum production rate as long as poss
ible. 

2. vlaterflood can yield in excess of one billion barrels of additional oil 
from this reservoir, if canrrenced as soon as possible with an adEquate 
source water injection system. 

3. Hater injection from a 2 million bilrrel/day source ~o;atcr systan should 
camence by early 1984, 1-.hich app-;ars to l:c the earliest practical date 
~1e project could be accanplishcd. 

Comments have been incorporated into revised text. 



4. To m:ct an inject ion start-t.;p in 1984 wi II .require project penni t ap
provals by late 1980. 

In Volune 1, pages S-4 and 2-5 ur.c'a tlw hC'ading !:I::! lay, it is stated that 
"Postponing secondary recovery activities 1-3 years .... v.ould not affect 
ultimate recovery .... ". yet on pages 2-5 and 2-6 it states thal delay" ... be
yond early 1985 will cause a progressive production loss of as rruch as 0.5 -1 
per cent per year of the oil in pl<.ce (i.e. lOfl-201) million!):)[)." According 
to our studies, a 3 year delay v.ould require a 12% greater injection rate for 
the reminder of the project to "catch up". TI1is may well be beyond the 
practical and economic "catch up" limit. Based on the 28 year *"floodlifc" of 
our study, the following tables shc.w rates necessary to catch up for each year 
of delay. 

No. of Years 
delayed 

beyond 1984 

1 
2 
3 
4 
5 

).M bbls/cay S:>urce Water Injection 
rate required to equal and "catch 
up" to injec:_t_i_~~ _s_~~~l.<:<~ _i_n. _ .1.9_:1_4_ 

2.08 
2.16 
2.25 
2.33 
2.43 

Per~ent 
Injection 
Increase 

4 
8 

12.5 
16.5 
21.5 

We estimate•that a 10 percent increas·ed injection rate would require sane 20 
;.clclilional injection wells and we a:-e not sure that this increased injection 
•.•.nuld actually yield as rruch ultimate oil, because overinjection can actually 
hanna reservoir and result in less ·ultimate oil recovery. 

01 
0 The Carroission wishes to re-crnphasi:e here that, if sane source water in-

jection.is delayed, it may be mnnerically possible to "catch up" by adding 
additional injection capacity but f:-an a practical viewpoint, it soon reaches 
a point of being impossible fran reservoir and econanic considerations. 

As an oil and gas conservation ager.cy, v.~ are concerned with the timing o1 the 
waterflood and respectfully urge pt:'::>lication of the final EIS with lhe nlinim.m 
restraints and alternative consider~tions necessary to provide a basis for 
your tirncly approval of all project pennits for the Prudhoe B:1y Unit Water
flood project this year. We wi 11 l~ glad to answer any questions regarding 
the reservoir managoment aspects as related to this project to aid your con
tinued progress in this endeavor. 

*Any shorter flood I i fe \\QUid rmgni fy the effect of delay even more. 

1 
Siinc;relytJ%· ) .. , . r~·- / .. c .......... ~' . -:-:-· ~~~Lt/.... 
Lonnie C. Sni th, 
Marber of the Carroission 



ORTH SLOP£:. BOROUGH 
P 0 BOX 69 

BARROW ALASK-.\. 99723 

TELEPHONE 1907 J 852-2611 

Colonel Lee R. Nunn 
District Engineer 
U.S. Army Corps of Engineers 
P.O. Box 7002 
Anchorage , Alaska 995 1 0 

Re: Prudhoe Bay Waterflood Project 

July 25, 1980 

Draft Environmental Impact Statement 

Dear Colonel Nunn: 

The North Slope Borough wishes to submit the following comments 
on the Draft Environmental Impact Statement of the Prudhoe Bay 
Waterflood Project. We endorse the environmentally preferred 
alternative as outlined in the DEIS and would like to see this 
as the permitted activity rather than the applicant's proposed 
project. Although this DEIS is an exceptionally well writt~n 
document which adequately addresses many areas of concern, 1t 
fails to pay substantive attention to the concerns outlined below. 
'l'le would like the Final Environmental Impact Statement to con
sider thes e concerns and comments. 

1. The effect of wave action on the applicant's proposed design 
is not explored in depth. The design wave is not stipulated, or 
what effect this would have on the propo~ed causeway extension. 
A more thorough discussion of the wave height , storm surges, 
l ength of time between wave crests, and the probable difference 
in \Vave pattern for the proposed causeway extension is needed. 
The susceptibility of the proposed dock extension and/or gravel 
island to 100 year storms is also not discussed. A five to ten
hour storm occurred during fall, 1979 which caused significant 
changes in coastal features. Th e effect of wave action was noted 
in the erosion of the existing causeway and dockhead (Barnes and 
Ro s s , 1 9 8 0 ) . 

1. To clar i fy the interest of the Corps of Engineers, i t should be 
noted that the main purpose of the E!S is to explore the 
probable environmental effects of alternative act ions . The 
details of design regarding the durability of structures are 
s ignificant only if failure may significantly affect the 
env ironment. In this li ght, gravel needs , spills of pollutin g 
substances etc. that may result from failures or poor design 
are of concern . 

Critical design criteria with respect to strength and 
configurat ion of offshore structures are related to ice forces 
not 11ave forces. Dimensions of the alternative structures 
wou ld al low for substantial erosion to occur without damage ta 
crit i ca l structures . The expected permanent ice core 1vithi n 
the causeway or gravel island would limit the extent of 
eros ion from any one storm . The 5 to 1 s lope of the embank
ments minimizes erosion. Maintenance grad in g and reco ve ry or 
replacement of 1 o st grave 1 wou 1 d res tore structural integ r ity 
between storms. 



2. In analyzing projected ice forces, the value of ice thickness 
and crushing strength used result in a rather small factor of 
safety against failure. A worst case scenario could result in 
projected failure of the causeway embankment. The FEIS should 
address this issue from the standooint of the worst case scenario. 
The moderate numbers used in the ~alculation of the ice forces need 
further justification. 

3. The DEIS briefly discusses the possible impacts of the propbsed 
project on fish populations and marine terrestrial birds and mammals, 
but the impact on Inupiat subsistence species is not directly ad
dressed. Impacts of the proposed action on present and future sub
sistence harvests is not discussed. There is also no quantitative 

.description of present subsistence use or how the existing dock 
facilities have affected this activity. Projections of impacts on 
anadramous fish are assumed at about ten percent (Waterflood DEIS, 
pg. S-7), but no projections of the consequences of this reduction 
in stocks to subsistence fisheries is given. 

The DEIS also lacks an evaluation of subsistence impacts from: 
a) physical presence of dock extension: b) toxicity and other effects 
from warmed effluent: c) entrainments and impingement within the 
intake. This is a serious omission and it should be corrected prior 
to further evaluation of the project. 

4. It appears that· long-term sub-lethal impacts are possible from 
the proposed projects. These include the effects from disposal of 
wastewater containing bacteriocide. and other compounds. Enhancement 
of microbial populations by increased concentrations of organic 
matter with warmer temperatures could lead to far-reaching effects 
in local food chains. 

5. A fish guidanc~ device or barrier .screen protecting the intake 
may be a consideration for primary design rather than a mitigating 
measure in case of high mortality. An enclosure screen located out
side the intake may prevent losses entirely. This measure was not 
discussed in the DEIS. Also, no projection was given of mortalities 
resulting from the intake activities. Such data is available from 
many projects which use natural bodies-of water for cooling. · 

2. Analyses provided in Appendix J indicate that ice force design 
criteria applied to offshore structures would be adequate 
to resist complete failure under reasonable worst-case 
conditions. Cutting of embankment is possible (pages J-15 
through J-17) during the first winter of placement but would 
not result in a significant adverse environmental impact. 
Basal failure of the causew.ayis also a possibility during the 
first year or two of placement (until the ice core penetrates 
the basal materials). 

3. The potential impact of the proposed act ion and alternatives 
on Inupiat subsistence species is expanded in the FEIS. 

Coverage of 1 ikely impacts on subsistence fisheries is 
provided in the revised worst-case scenario. All of the cited 
factors have been accounted for in this scenario. 

4. Long-term sublethal effects are possible, but the "rule of 
reason" dictates that they are highly unlikely. Monitoring 
programs described in Chapter 5.0 would detect the onset of 
adverse conditions such that remedial measures could be 
taken. It should be noted that the discharge permits 
administered by the U.S. Environmental Protect ion Agency and 
the Alaska Department of Environmental Conservation would- be 
valid for only 1-1/2 years after the proposed project goes 
into operation. At that time effects of the dis charges will 
be reviewed, adjustments made in treatment (if needed), and a 
new permit issued. 

Enhancement of microbial populations to the detriment of other 
biota is not expected to occur. Microbes proliferating on any 
organic matter discharged would be readily assimilated by the 
many detritevore in the area. The relatively small thermal 
increment of the discharge will rapidly dilute to background 
temperature. 

5. Noted. Such devices were not included in the basic design 
because they are relatively easy to add if monitoring 
indicates a need. Also: these devices would work best if 
installed on a temporary basis. Potential problems associated 
with .such devices have been discussed in the revised text. 
Intake mortalities have been covered in both Chapters 2.0 and 
4.0 and Appendix H. 
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6 . The DEIS states that rr.onitoring progra:ns "may" be conducted in 
certain areas, but it makes no commitments and o::ovides no details 
of t~e parameters to be measured. The ,·o rth Slope Boro ughwishes 
to see a well coordinated inter-disciplinary program implemented 
during the construction phase of the project. We want to emphasize 
the importance of this effort : monitoring of impacts on resources 
and subsistence values is an imoorta~t means for the Borough to 
ensure that it's needs are adeq~ately addressed. We would also like 
to receive the monitoring details prior to any decision making. 

7. Another major concern which is not discussed adequately in the 
DEIS is the long-term modification of the Simpson Lagoon eco system. 
The physical, chemical , and biological oceanogr aphy and sediment 
transport systems have been changed by the existing dock facility. 
Further expansion of the causeway may continue and accentuate this 
change . No firm information is available on consequences to sub
sistence species populations and the near-shore ecosystem of this 
change~ Closing this information gap should be an initial priority . 

Thank you for this opportunity to comment. 

Sincere ly, 

S!t~Lk 
Shehla Anjum 
Jl.dministrator, er im Zoning 

Refe r e nces : 

Barnes, P. and R. Ross. 1980 . Fall Storm, 1979 - A major , 
modify i ng coastal event . Attachment E . In Barnes, P . and Reimnitz. 
Geo l og ic proces s es a nd hazards of the Beaufort Sea shelf and 
coasta l regi ons . Outer Continentia! She l f Environmental Assessment 
Pro gram, Research Unit No. 205, Quarterly Report. pg. E-3 

U.S. Army Corps of Eng ineers , Draft Env ironmental Impact Statement, 
Prudhoe Bay Oilfield Waterflood Project . Volume 7, pg . S-7. 

cc: Joe Solove, ARCo 
Herman A. Schmidt, Sohio 
J acob Adams, Acting Mayor, NSB 
Lester Suvlu , Director , EPO, NSB 
Conrad Bagne , Attorne y, NSB 
Herb Bartel, Director, Pl anning, NSB 
File s 

6. 

7 . 

A coordinated monitoring progra~ ~es been tne s~b:e~t c• 
concern to many agencies. Oetai1ed s ~ec . ficattons of reqJ t red 
monitoring programs that win be required by the HPOE.S permit 
are given in Appendix 0. Monitor i ng programs that may be 
required by the Corps of Engineers permi ts recei ve greate r 
detail in Chapter 5.0. The exact specifications on the Corps ' 
permits have not yet been determined . This will take p 1 ace 
after coordination among agencies (including the Nort h Slope 
Borough) and the applicant. 

As discussed in the FEIS, the causeway extension is expec t ed 
to accentuate alterations of marine conditions tha t ha ve 
resulted from the existing causeway. Reduct ions of resource 
values caused by changes in Simpson Lagoon are difficul t to 
predict with the present data base. This information was 
determined to be too costly i n terms of money and / or time. 
Therefore, the required worst-case analys i s was applied. 
Upon a thorough examination of the avai l able knowledge and 
consultation with experienced arctic biologists, the wo rst
case scenar i o was revised. The revised reasonable worst-case 
scenario indicates that losses in the subsistence fisheries of 
Nuiqsut wou ld be slight (up to 2.6 percent loss) . Losses to 
Kaktovik also would be very s 1 ight ( 1 percent or less ) . Both 
estimates of reduction become important not for magn i tude 
(they could not actually be detected ) , but for the indicat ed 
direction of change . The concern exists, therefore, for the 
cumulative effect of this project together with future 
projects. 
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Lee R. Nunn 

IN'-' I CH IKAYUOTAAT S V T I G U l.\.IOAA ~I T:: uDAT IG.t.H 

ALASKA LEGAL SERVICES CORPORATION 
POST QJ'riCE. BOX J09 

BARROW, .ALASKA 99723 

Tet.(PHON[ (907) 852~2311 

July 29, 1980 

Colonel, Corps of Engineers 
District Engineer 
Alaska District, Corps of Engineers 
P.O. Box 7002 
Anchorage, Alaska 99510 

Re : NPAEN-PL-EN 
Permits for Prudhoe Bay Oil Field Waterflood Proiect 

Dear Colonel Nunn: 

This letter and the enclosed detailed comments on the 
Draft Environmental Impact Statement on this project are 
submitted to you on behalf of the Village of Kaktovik, through 
its elected City Council. 

The Village of Kaktovik requests that · permits for the 
Waterflood Project not be issued at this time. The DEIS 
has identified many important data gaps about the environmental 
effect of this massive project . The solution for some of them 
is said to be monitoring programs of the effects of the 
project after it is in place. But then it is too l ate , and 
the vast sums of money spent for it will prevent othe r a lte rnatives 
from be ing explored. ' 

The delay in the project will allow adequate studies to 
be made . If any small decrease in the amount of oil to be 
recovered occurs because of the delay , tha t price is small 
compared to the devastation that may come from a hastily
designed Waterflood effort . 

Once the studies are complete , the project can be evaluated 
once again and a fresh determination made if it should be 
a llowed to go forward. The public must once again be involved 
before such a decis ion is made . 

The Village of Kaktovik would also like to specifica lly point 
out that t hi s DEIS has many strengths as an analysis of the 
wate.rflood project . But it cannot be used as any sort of "Programmatic 
EIS" Qbout the f uture development of the Prudhoe Bav field . 
The discussion of cumula t ive activities and impacts is far too 
brier for the EIS to be used beyond the waterflood pro j ect itself. 

1. Based on a very thorough analysis, including consultation with 
other agencies, the academic community, and the general 
public, it is determined that the environmental assessment 
presented herein is sufficient to make an informed decision. 
This is not to imply that the analysis is free of data gaps. 
However, in those instances where data gaps were related to 
significant potential adverse effects, the regulations of 
the President's Counc il on Environmental Quality and the Corps 
of Engineers implementing regulations al low for a 1~orst-case 
condition to be applied. It should be noted that du r ing the 
EIS process, the schedule was lengthen-ed to take time to 
collect data on wetlands, sediment, water quality, wildlife 
habitat, and other elements where new data were judged to be 
cost- and time-effective in advancing our know ledge . Indeed, 
comm~nts to the DEIS assisted in refining the issues and 
focusing information on them . Other than t he no action 
alternative, the alternat ive that may be .ultimately permitted 
will require extensive monitoring 1~ith t he opportunity for 
public review of results and the opportu nity to modify the 
project if it is not meeting regu latory performance. 

2. Agree. It is not the intent of this docurnent to serve as a 
program EIS covering rnore than the Waterflood Proj ect. 
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Colont?l Lee R. r;unn 
.;uly 29, 198 0 
Pag c T·.,•o 

It has been difficult for the vil lage to submit wr itten 
co~ncnts on this DLIS beca use of the very limited time availabi li 
to it . The lack of c ot;U;lent on any section of the DEIS s hou ld 
not construed a s approval (or disapproval) o f any facts or 
analysis set forth in tha t s ection. 

These conm1en t s are being submit ted prior to the Ju l y 31, 1980, 
deadline for written comments announced at the Public Hearing 
on the Waterflood Project in Bar r ow on July 15, 1980. 

I appreciated the opportunity to meet you during your 
trip to the North Slope for that hearing, and I know that 
the village people apprecia t ed t he effort you made to visi t 
Nuiqsut and Kaktovik t o di scuss the on- ice drilling mud 
experiment proposal. It is unfortunate that your schedule 
did not allow time for l onger meetings to also consider t he 
water{lood project. 

For yo u r information, and for the record, I am also 
enclosing a transcript from the most rece nt op~ortunity 
given to Kaktovik res idents to comment on the record on 
Beaufort Sea drilling issues. Th e meeting was held June 18, 1930, 
in Kaktovik for the federal government to take oral coP.unents 
on the Draft Supplement to the Final EIS on the Beaufort 
Sea Leas e Sale. It provides a more complete insight into 
the feelings of the village residents than you were able 

U1 to obtain during your brief visit there on July 15 . 
U1 

Thank you for the opportunity to comment on this project. 

Sincere l y, 
ALASKA LEGAL SERVICES CORPOfu\TION 
Attorneys for the Village of Kaktovik 

cc . City Counc i l of Kaktovik 

By Express Hail 

3. Noted . 

• 
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ALASKA LEGAL SERVICES CORPOR:\TION 
POST crr•c£ eox 309 

BARROW. ALASKA 9972.3 

f£LLD ... 0N£ {907) 852-C!3fl 

July 29, 1980 

DETAILED COMMENTS 

Prudhoe Bay Oil Field Waterflbod Project 

Draft Environmental Impact Statement 

Summary Section of DEIS 

The sumr.1ary is a very helpful introduction to the entire 
volume. The reader is immediately presented with the basic 
information about the project and the alternatives. The 
Summary, together with the Glossary and the Index at the end 
of ·the volume, make it rauch simpler for the reader to use 
the Draft Environmental Impact Statement (DEIS). 

Government agencies proposing projects in rura! Alaska 
should also consider the special needs of the village people 
that are most directly threatened by the project's effects. 
In this case, only one or two copies of the two-volume DEIS 
were delivered to Kaktovik.· Not onl'y is the number of documents 
and.the time given for review inadequate {as they arrived weeks 
after their release in Anchorage) but the size and complexity 
of the DEIS intimidates most people from even starting to read it. 

When remote Alaskan communities are involved in these projects, 
the agency should draft a summary of the project that is written 
in clear, basic English. This summary could include some graphics 
to make sure that the concepts were clearly before the reader. 
Then, that summary could be published seperately and distributed 
freely. For example, a large number of the summaries could be 
sent to the US Post Office in each community directly affected by 
the project. A prepaid postcard could be attached to the summary 
so that interested persons could send for the DEIS. Several copies 
of the DEIS should be sent to the village along with the summaries. 
The documents should be sent by package express or hand delivered 
~o that the delays in mailing printed materials can be avoided. 

Finally, government agencies should realize that in rural 
Alaska a large number of adults have great difficulty with the 
English language. Inupiaq is the language of the North Slope. 
The government agencies should explore the development of video 
tapes for. television or audio tapes for radio that are in both 
english and Inupiaq so that the basic facts about the project, 
and the opportunities for comment on it, can be widely understood. 

4. Noted. 

5. The FEIS is accompanied by a separate summary with English 
and Inupiaq translations. These will be made available in 
affected North Slope villages as suggested and will be 
delivered concurrently with the main document. 
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Chapter 1.0 Introci~ction 

No ColnrJen t. 

Chapter 2.0 Alternatives 

2.1 Introduction: The charts are 2-2 & 2-3 are a useful 
method for the reader's consideration of the major factors of 
the various alternatives. 

2.2 ~o Action and Delay Alternative: This alternative is 
preferred by the City Council of Kaktovik. A delay of the project 
is required to answer the many "unknowns" set out in the DEIS 
about such crucial issues as: effect of chlorine compounds 
on the environment, effect of the enormous outfall on the 
lagoon system--especially during the nine months of winter when 
the ice is present, effect of the project on the food supply of 
bowhead whales, methods or reducing the tons of pollutants to 
be released into the air; and similar issues. If the further 
research demonstrates that the project will still require that 
tons of pollutants enter the air, the water, and the food chain, 
then the No Action alternative should be selected at that time. 

The DEIS states at 2-5 that there will be continuing 
~ressure to develop new areas if the waterflood project does 
go forward. The Kaktovik people know very well that this 
tremendous pressure to develop new areas will continue whether 
or not the waterflood project continues. The issue is not 
replacing further development with the waterflood effort; 
instead, the Kaktovik people are really being asked whether 
they want to add the tremendous amount of disturbance from 
the waterflood project to the problems already being caused 
by present oil activities, and the greater problems to come 
in the future. The DEIS candidly points out that the goal 
of the oil companies operating the Prudhoe Bay field is 
"the greatest profit" (l-2), and this goal will concentrate 
terrific forces for development on the Arctic Slope for the 
foreseeable future. 

The delay in the project need not cause any reduction in 
the amount of oil to be recovered from the Prudhoe Bay field, 
at least for a few years. Gas injection, for example, will be 
continuing until after the gas pipeline is complete, and this 
method is "highly efficient" for maintaining the field, (DEIS, 
K-8). A one year delay would apparently have no effect on 
final recovery, (DLIS, 2-5). 

2.3 Alternatives at the National Level: Kaktovik is asking 
for the government ~ecision-ma~ers to fully understand the effect 
of the project on the arctic environment. It may be that the 
project should be cancelled. This section of the DEIS should be 
expanded to fully discuss ho;.; sensible the alternative of national 
conservation of oil and the develOt->r:lent of alternative energy source: 
by the mid 1980's and beyond really is. 

6. Noted. 

7. Noted. 

8. The preference for delay is noted. See also response No. 1 to 
these comments. 

9. Noted. 

10. Agree in part. A one-year delay would cause a reduction of 
100,000- 200,000 barrels per day of oil in the late 1980's, 
but ultimate recovery would be the same. However, an increase 
in oil field development of about 4 percent would be required 
to "catch up." This increase in development would have a 
related increase in environmental effects. 

11. Projections of energy demand and supply have been analyzed and 
indicate a significant need to conserve energy presently 
available and to develop new sources. The EIS summarizes this 
and is considered adequate. 
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2:4 0lternatives to Enhance oil Recovery: The DEIS makes 
a conv1nc1ng case for not d1scussing most of the alternatives 
listed in this section. Gas injection should be discussed 
at greater length, however, as Figure 2.4-l indicates that 
this method will in fact maintain the productivity of the 
field for a significant period of time. The possible delays 
in gas pipeline construction require that the decision-maker 
be presented with a more detailed discussion of gas injection 
as an environmentally preferabl.e method of maintaining the 
field as compared to waterflooding. Some material from 
Appendix K could be brought forward and expanded for this analysis. 

2.5 Alternatives to Accomplish Waterflooding 

Evaluation of this section of the DEIS is difficult 
because "environmental impacts" of various options are 
discussed in Chapter ~. while the "environmental consequences" 
of the options are discussed in Chapter 4. Some questions 
and some gaps in the analysis in Chapter 2 are in fact answered 
later on in the DEIS. Many problems remain unanswered in the 
DEIS, however, and that is why Kaktovik is recommending a 
delay of the project. 

The discussion of the applicant's proposed extension of the 
causeway at pages 2-22 to 2-25 presents a convincing case for 
not allowing it to happen. As stated at 2-68, the Kaktovik 
subsistence fishing has been declining. The causeway extension 
would under the reasonable worst case scenario cause the fish 
runs to decline .. The DEI& correctly notes the important point 
that such a decl1ne would have an "adverse impact" on the people 
.of Kaktovik and Nuiqsut. Testimonies offered by the ~illage 
peopl~ at the Beaufort Sea public hearings in May, 1979, and other 
occas1ons, amply support this conclusion. 

Cumulative impacts of the causeway extension are noted at 
the bottom of 2-25. The point should be more fully explored. 
A reference to Chapter 4 would be helpful, but the DEIS never 
fully addresses the cumulative impacts of the project. Recently, 
both federal and state judges have required government aycncies 
~o !ullY.. address the cumulatiye impacts of what they are dqing 
1n the Beaufort Sea. This DEIS remains weak on this issue. 
l\ Programmatice Imvironmental Impact Statement on the future 
development of the Prudhoe Bay oil field may be the best solution 
for fully addressing the cumulative impacts of all the proposed 
projects in the area. In the meantime, the discussion in this 
D£IS should be expanded. 

12. Agree. The text has been revised to address this infomation 
more clearly. In fact, gas injection -- along with well 
recomplet ion, artificial 1 ift, low-pressure gathering system, 
and 1ncreased well density -- comes under the no-act ion 
alternative.. As stated in the DEIS, gas injection has been 
underway s1nce production began in 1977. This procedure 
would only stop in the event the gas was: 

1) no longer needed to maintain reservoir pressure; 

2) ready for transportation to market. 

!h~ FE!S discusses no-~ction more completely. However, gas 
l~JeC.tlOn 110uld not. mawtain productivity. Only an enhanced 
011 recovery techmque (e.g., waterflood) will maintain the 
current 1.5 million barrels per day productivity beyond 1987 
{as shown on Figure 2.4-1 in the DEIS, now Figure 2.2-1). 

13. Based on concerns expressed, the applicant has modified the 
proposed project to reduce projected impacts on subsistence 
resources. As discussed in the FEIS, the causeway extension 
is expected to accentuate alterations of marine conditions 
that have resulted from the existing causeway. Reductions of 
resource values caused by changes in Simp son Lagoon are 
difficult to predict with the present state-of-the-art. This 
information was determined to be too costly in terms of money 
and/or time. Therefore, the required worst-case analysis was 
applied. Upon a thorough examination of the available 
knowledge and consultation with experienced arctic biologists, 
the worst-case scenario was revised. The revised reasonable 
worst-case scenario indicates that losses in the subsistence 
fisheries of Nuiqusut would be slight {up to 2.6 percent 
loss). Losses to Kaktovik also would be very slight {up to 
1 percent). Both estimates of reduct ion become important 
not for the magnitude of change {they could not actually be 
detected), but for the indicated direction of the change. The 
concern remains, therefore, for the cumulative effect of 
future projects. The shared information is appreciated. 

14. Cumulative impacts are expanded in Section 4.1. 
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cn:lccr!l r.:aktovik puo;:;le ~ .. ·er:: much. ;·;!~to-=-:-·: O'l ar island on 
c:Je Beaufort Sea coil~::, and people ci~ ;'0;'1d on tne se.J for r.1Uch 
of their diet . One point not ~iscusscd i ~ ::~e DLIS ~s the effect 
on the l aqoon environment of having thousands of dead fish 
accur~ulatin<.: at t!Jt.? outfall area . B'.' Di..IS estu1ates 10 to 30!. 
of t~e fish-and other marine life en~ering the intake will be 
killetl. The effect on existins rotJulutions " -...:auld probabl:r· 
be minor ", if the 7 0% survival rate is atta i ned , (DLIS , 2-31 ) . 
There is an1m~ortant qua l ification on the conclusion-- " this 
prediction does not includ~ operation problems , such as an 
intake system breakdown , that could oc~ur under the difficult 
arctic conditions to be encountered". (Id . ) 

Once again , the cumulative impact di s cussion at 2 - 33 on 
the treatment p l ant i s al l too brief . The fact that an average 
of 3.6 tons per day (wi t h a ran9e of 1.5 to 75.6 tons per day) · 
of so l ~d material is going into the lagoon system is an 
incredibl e prospect . The effect would be especi ally significant 
in the winter months , when the ice cover prevents circu l ation 
fr om dispers ing t he material . Ch lori n e and other chemicals 
in the outfa l l material would rest in a concentrated area all 
winter , and enter the food chain over an even wider area in the 
ice free season . 

15. Your concerns are snared by otners w o ha e co"~€nted. casec 
on these concerns, the appl ican'.: has revised the oroposec 
project to include mitigating features while retaining a 
causeway extension. Estimated "reaso..,able worst -case " losses 
of fish have been r ev ised. The p1·esence of vast nJr;bers of 
scavengers in the area would insure a rapid ass i:n ilation of 
any dead fauna. Relocation of the ou tf all offshore v.ould 
greatly reduce the l ikelihood of any disc harge effects being 
felt wi thi n Simpson Lagoon. 

The revised bypas s intake des ign would be more re l i cb le than 
the orig in ally propo sed cont i nuously tra veling screens. 
Add itiona lly, i f the i ntake system malfu nc tioned the affected 
port ion of the sys tern would be shut down. Fl ow wou 1 d not 
continue in bays with malfunct ioning intake screening devices. 

16. Discharge impact discussion has been revised to r eflect the 
new discharge locat ion. The material d ischarged would cons i st 
almost entirely of materia l s natu rally in suspens icn in the 
water column and the offshore location would probably 
preclude significant impacts on the lagoon i ns i de Stump 
Island. · 

The discussion of potential long-term i mpacts of ch lorine 
reaction products has been revised. 

The specific long-term effects of res idual chlorine react ion 
products in t he Beaufort Sea marine food web are acknowledged 
to be unknown and indeed beyond the current state -of-the - art. 
However, dat a are avai lable fr om ot her areas. Fish from 
heavily industrialized and populated areas in Puget Sound that 
have recei ved extremely heavy doses of chl orine reaction 
products, PCB's, and a host of other pollutants have been 
demonstrated to have a somewhat higher incidence of disease 
than f ish from nearby, less~ poll uted areas. To date, there 
has be en no indication of unusual human he alth problems 
resulting. Levels of pollutants i n these area s are far 
greater than wo uld result from the proposed project even in 
the very localized area su rrounding the discharge. Therefore , 
there would be no health threat to Nort h Slope residents from 
these discharges. The "ultimate sinks" of potentia lly toxic 
materials discharged from the Waterflood Project cannot be 
predicted (nor can they i n the much-stud ied Puget Sound) . No 
reasonab l e amount of laboratory or fie ld study i n other 
locations would allow prediction of these impacts wi t h a hi gh 
degree of confidence . Low levels of di sc ha rge and hig h 
di lution vo lumes suggest a re lati vely insignifi cant impact. 
It is because of t he uncertainties that a worst-case condition 
i s applied to dec isi ons, and a monitoring program si:nil ar t o 
that in Chapter 5.0 i s proposed. 
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Cuncer~ also surrounds the cumulative ~ffect on the lagoon 
svsten of siraply removing the huCfe ac:1ount of 2+ raillion barrels 
of sea water daily. The effect could ~e especially _significant 
in the winter months, when the water w1ll be removed from 
underneath the ice. There is little discussion in the DEIS 
of possible impact of the water removal on the integrity ·'Jf 
the ice sheet, the availability of overwintering areas for 
fish and other marine live, and similar problems. As noted 
later in these comments, the DE!S simply says that "the 
significance of any changes in currents are not known". (DE!S, 4-37). 

The scale of the effects on the environment from the outfall 
from the treatment plant is indicated by the DEIS comment that it 
is comparable to the discharge volume from "a treatment plant 
for a very large city" (emphasis supplied) (DEIS, 2-33). The discuss.1 
at 2-34 & 2-35 leaves many unanswered questions: 

-what will be the effect on the under-ice environment 
from dumping tons of outfall per day beside the outfall? 

-the effect of the chlorine products in the outfall solids 
is "unknown", (DEIS, 2-35). It is surely a weak rationale 
for not having this crucial information that the "[a]nalysis 
of the long-term behavior of the reaction products of chlorine, 
coagulent and sea water under arctic conditions has not 
been made because the specific coagulent is unknown" .. (Id.) 

-even if Alaska water quality standards will be 
met outside the 1,000 foot mixing .zone near the outfalls, 
where will the ultimate sinks of the poisons entering the 
water be? It is surely quite likely that they will end up in 
the same deep pools under the ice Where fish and other marine 
life is surviving the difficult winter months under already 
very stressed conditions. 

The discussion of the environmental impact of the proposed 
injection plants is inadequate in its treatment of air quality. 
The air quality deterioration is identified on DEIS 2-40 as one 
the main contributors to the decli_ne of b<'a.Qita.t_ .Y.«.lJ.te.s_.in_t.b_e. 

area. The effect is seen as "minor" in the DEIS, and on 2-48 
the whole issue of air emissions is dismissed in a short 
paragraph. It is hard to reconcile the unsupported conclusion 
that there will be "no significant adverse impacts" from the 
pollutants going into the air, when Table 2.5-3 reveals that 
each year an estimated 87 tons of carbon monoxi~~· 517.tons of 
nitrogen oxide compounds and other pollutants w1ll go 1nto the 
air. A table discussing the effects of such compounds should 
be included in the FEIS. For example, the table reproduced . 
below is from the US Bnvironmental Protection Agency publicnt1on 
Alaska Environmental Quality Profile (USEPA, Seattle, WA; December, 
:).979, page one) : 

17. 

18. 

19. 

The volume of water removed would not affect the sea level 
nor the integrity of the ice sheet. The only potentia: 
project-related impact on fish over-wintering areas would be 
from direct habitat loss due to presence of the causeway 
extension and to a far lesser degree the small area of 
accumulation of sediments around the discharge. 

Effects of changes in current cannot be accurately predicted 
and are therefore specifically unknown. However, they are not 
expected to be of significance. 

Effects of discharged materials on the under-.ice environment 
are covered in Sect ion 4.2. The discussion of chlorine 
reaction products has been revised. See also response No. 16, 
above. The analogy was overstated in the DEIS and was perhaps 
misleading. First, the discharge is not comparable to a 
municipal sewage discharge because most of it will consist of 
material filtered from the sea, not from human or industria 1 
wastes. Second, it is comparable to many municipal dis
charges, but not to that of a very large city. The discharge 
from the City of Anchorage is some 34 million gal/d compared 
to about 4.2 million gal/d for the proposed Waterflood 
Project. 

A thorough review of data related to air emissions has been 
made. No significant effect on human health, wildlife, 
vegetation, or material is ex~ected to occur. It_ may appear 
alarming at first when emiss1ons are presented 1n terms of 
tons of pollutants. However, the relat~ve volume or weight ~f 
the pollutant is perhaps a more mean1ngful term. In th1s 
light, the carbon monoxide discharge would be 40 ppm or less, 
and nitrogen oxide compounds would be 150 ppm or less (Table 
2 .5-3). 

Section 4.2 has been expanded to further explain the minor 
impacts of air emissions that would result from the .proposed 
project. Comparisons to Class I standards are also g1v~n. It 
should be noted that increments of TSP and S02 would be 
below the EPA "significance" levels for both Class I and Class 
II maximum allowable increments (revised Table 4.2-6). 
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T.,yblt- 1 
EU<"C"fs o l Mntor A1r Pollulant.s on 
Hcall/1 and Property 

POl"o,UfANT 

s •. -.p('n<jnd 

Par1•culalcs 

Sulfur 010Xtd'? 

Car hon Monox1de 

Ozone 

Nl!rogen 01oxide 

~Al TH EHECTS 

Corrnl~lPd \'.'II" •nr.rf'~COf\d t)Jflf'Chtal Cor ·r-dr>s m,.,,,,,-; l f'O conc••')!f' 
and re~ocra:ory dts'?.1S~ d s.colors s~trf.:tc.r~s SCtiS ~xoo~ 
espeoally 1n young and elderly malenals. decreasas ;~s•b•'•! 

Upper resrcratory •rnt(ltaon nt !ow 
concentraloons more dliilculf 
breathmg at modera:P. concentra
t•ons i3000 uq ·m I correl~ted 
wrth rncreaged cardtQ-resp:r a tory 
d•sease: acute lung damage at 
hogh concentral•ons 

Pt1ys1o1og•ca1 slrfss 1n hean 
pat•ent s. 1mpcwmrnt ol 
psychomolor lunct•ons d•77"'f.'Ss 
and headaches at low~r concen
tratrons: deal/1 "hen exposed to 
1000 ppm lor sevP.raf hours 

lrritaws eyes no~c thtOill 

dcactrvates resp~ratory defense 
mechan•sms: dmnages lungs 

Combines w•th llydrocilrbons '" 
the presence of sunlight lo form 
photo-chem•caf smog. irntates 
eyes. nose. throat: damages 
lungs. 

Corrodes ond dP.I"'>Orates s•eel 
mr:trble cop~r ncck.ei a iUfTitnum 

and btllfdrnr. materrnls :::-nuses 
bnt!'elless m rn:--~r and loss or 
strenqth ;r. le,lthrr dp~er t('rales 
nolurJt and syn l•!'l•c fobers 
"burns· sens•love crops 

Corrodes limestone and concrete 
structures. 

Oetenoralrs r11bb"' ~nd fabncs. 
co,occs metal . damages 
veget<1t1on. 

Corrodrs rnef~l S\lrfacC's 
dctf110r:1tes rubber fabncs. 
and dyes 

!he effect of t hi s pollutivl t uc ;:; c:'-·ve::; ') t eater discussion than the 
fe\v sente nc es o n 2-48 . r,u underlying i!;sue is the standa r d to 
be used in evaluating th e issu8 - ~hP nFIS only discusses the 
Class II stand ard. I t is certainly possibl e that the North Slope 
may be r ec lassified as a Class I area- - how do these predic t ed 
air emission s compare to the rr.ore strict standards of Class I? 

The gravel use issue is deservedly described as "con troversial" 
at 2-52 . An important issue is rais ed by the possibl e of fs hor e 
mining of gra vel_ Pre sent Beaufort Sea stipulations do not restr i ct 
the timing of such ac tivities . It i s entirely possibl e t hat 
increased gravel neeo s for the wa t e rflood project and other oil 
activi ties will r esult i n strong pressure to a llovl such offshore 
yravel nt.inino during such s e nsit ive perio(iS as the fa ll bowhead 
miqration and bird nest ing and mou l t in<J seaspn . 

The l abor supply section is perlwps del .i. heratcly VCI9Ue -
The applicants prorr.ise !Jorth Slo~e peo(1le only that the ir 
" informal recruiting" \.;ill be "continued and expv.nc.led ", and that 
thev would " fill all openi ngs with Alaska resic.lents to the 
ext~nt possible"_ (DLIS, 2- 55) . The effort to make sure that 
the people affected by th e project , the North Slope residents, 
have a chance for the jobs to be develop0d from the project 
should b"' much stronger_ The DEIS shouJd illso clj~;cuss and 
evaluate the 'l'rjbal l::mployment Rishts Office that has been 
established by the Inupiat Community of the Arctic Slope 
for all North Slope projects. 

20. Noted. 

21. The issue of native employment is indeed a difficult issue , 
fraught with concerns re lated to reducing pressure for social 
change, union/industry relat ions, financial , institutional, 
and other aspects _ It is not explo red in detail i n the EIS 
because it is an editorial objective to 1 irnit the s ize of the 
document by concentrating and summarizing inf ormation . 

The Corps of Engineers has no aut hor ity in industry/ labor 
relations. It appears t hat the Tribal Employment Ri1hts 
Office would be limited to encouraging and monitoring 
native-hire practices. Specific mention of this organization 
is included in the revised text. 
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Alternatives other than the proposed project 

If the project goes ahead, the cause\,·ay u.lternative 13, 
setting up the gravel pad instead of the causewa~· extension 
would be the preferable alternative for the reasons set out 
in the OBIS at 2-58 to 2-64. 

If the project goes ahead, the clear span bridge would be 
the preferable design for makin-:r breaches in the causeway, 
in order to fulfill the require~:~ents described at DEIS 2-68 & 
2-69. In addition, a breach should be made at the nearshore 
location in the existing causeway between dockheard 1 and 2 
in order to restore the traditional nearshore migration route 
of the fish. If a bridge is possible at this location, it 
should be used. Otherwise, the culvert system d~scribed 
at DEIS 2-jl & 2-73 would have to b~ used. 

If the project goes ahead, the alternative of having 
the"high-velocity, angled screen and bypass intake with a jet 
pump return system" should be used in order to provide the 
predicted 90% survival rate for fish caught in it. (DEIS, 2-73). 
It would be helpful to have more discussion of this alternative 
at page 2-73, rather than referring the reader so quickly to 
Appendix H. 

22. Noted. 

23. Noted. 

24. Agree. This discussion has been expanded. 
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It ~s amazing that the ~r:;po::-•.a:1c ~ssu., of alt:er,.ativc 
biociw::s is s o quic;r.l:,.· d~snissed on 2 - 76 . llyciroger: peroxide 
a nd ozone both " rapidly dissipate to harmless products in the 
er:viron~ent" (id.), while the effects of the chlorine are 
a!J~.:trentl]· adverse , but sti ll "unkno·.,·n", (DLIS, 2-35) . The 
brief di :;cuss ion indlcutcs on ly thut cost l·:as the f.Jclor 
i nfluenc i ng the a pplicants' decision to use the more dangerous 
chlori ne . This s ec tion should be expande d to ind icate what 
re asons, if any, justify the rejection of the other , environmentally 
s a f er biocides . 

·r f the project goes ahead , the Corps will clear l y have tb 
carefully consi<.ler SOiiiO's plans to construct a road in uny case 
bet;.;een Pa<.ls E. & K, (DEIS, 2-80) . If the road i s to be constructed 
in a ny c.Jse , th e n the e nvironmen tally preferr ed u ltcrnative f or 
the l ow pres sure pipeline in that arr-a should probably coincide 
with that road. If the road will not be built , then the pipeline 
should follow existing roads in other areas , as sua qe s ted in the 
e nv iromtentully preferred Alternative U, (DLIS , 2-79 & 2 - 80) . 

25 . A.n ana lysis process ... as ono .. E>d s " 1-a•_ !l~>te ·~::o ::o-: ·~· 
•t~ere developed only for those ~ethoGs tha-;. ,;ere c.ons\cered 
technically feasible and did not have unacceptable en iron
mental costs. 

Hydrogen peroxide was eliminated because its slow decompo
sition would cont i nue to gene rate oxygen dow nst ream of 
the deaerators, causing severe corrosion to pipelines and 
inj'"ct ion wells . One of the major functions of the seawate r 
treating ~ l ant is to re mov e oxygen from the seawate r and 
hydrogen peroxide wou ld defeat th i s purpose . 

Ozone was also cons i dered as a means of controlling marine 
gro~1th in the system . It was eliminated because introducing 
ozone into the system increases the oxygen i n the process 
stream and increases the demands on t he deaerat ion equipment . 
Oeaerat ion of 40•F seawater to the req uired residual oxygen 
level of 20 ppb appr oaches the maximum performance fo r 
state-of-the-art equipment. 

Applicant has given cons iderab le attention to the operational 
control of sod ium hypochlo r ite add it ion into the system and 
t he following descri pt ion ref l ects current pl ans . However , 
the system is still in the de sign stages , wi th further 
refinements anticipated . Accordi ngl y , t he operating plan may , 
by necessity, be varied to meet process requi r ements. 
These changes in operation, however , will be con s istent 
with maintenance of the discharge quality within required 
regu l atory limits. To provide suffi cient reacti on time to 
effectively kill bacter i a in the system, it is antici pated 
that hypochlorite addition must take place im mediutely 
downstream of the strainers. 

The system as now designed al lows a max imum of two filte r s to 
be backwashed at the same time . Th is would occur only during 
summer storms when solid loads are at their max imum and when 
nat ural dispersion of the backwas h effl uent is at its highest . 
The rest of the year only one f ilter ~1i 11 be bac kwashed at a 
time . 

Dur i ng the backwash cycle , the backwash fluid i s piped to a 
large surge tank whe re i t is co-min gl ed with backwash water 
from the str ainers , wh ich is free of ch lor i ne . Agitation and 
retenti on for thorough mi xing of these water s in the surge 
tank, along with about 3 minutes of tran sit time in the 
outfall pipeline will normally provide a dis char ge essential ly 
free of residual chlorine when retu rned to the se a. 

26. Mu lti ple use fac i lites for oil de velopmen t are usually 
preferred from an envi ro nmental poi nt of vie ~/ . Ro ad an d 
pipeline alternatives wi 11 be analyzed and permits wi 11 be 
decided upon with this concept in mind. 
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The lo•..:-profile road described at 2-34 & 2-85 is clearly 
the preferable co~struction method for the r~asons stated in 
the DEIS. This kind of road has been used successfully in 
Kaktovik itself. 

The discussion of gravel sources offshore at 2-85 should be 
expanded to discuss the concerns cited above at page five of these 
detailed comments. 

The alternetive of requiring the appli=ants to take reasonable 
steps to "enhance the rate of natural recovery or restore the 
area to near its former condition" should be used if the project 
goes ahead, (DBIS, 2-86). Concern for the continuing effects of 
these activities after the project is complete i~ already present 
in the previously-proposed North Slope Borough Coastal Zone Management 
Program. Since the CZH program is not yet in effect under the 
Borough's control, this requirement should be included any federal 
permits involving this proje.ct. 

2.6 Mitigative Measures: 

The various options considered so briefly in this section 
deserve much more analysis. The fish quidance measures, drainage 
readjustments, protection from ice override, procedural measures, 
and marine life return line change are all particularly in1portant. 

'l'he DEIS does nothing more than identify some possibilities, 
and sets out the fact that the applicants did not consider them, 
(DEIS, p, 2-86). The DEIS makes no effort to fully analyze the 
alternatives or why they are not appropriate for detailed consideratic 
The DEIS is deficient in not doing so. 

2.7 The Environmentally Preferred Plan: 

Although the Village of Kaktovik advocates delay and possible 
cancellation of this waterflood project, if the project goes 
ahead the environmentally preferred plan identified at 2-86 
should be chosen. The reasons for chasing the various elements 
of the plan are set out in these con~ents and in the DCIS. The 
tremendous cumulative impacts of the projects going forward.and 
planned in the Prudhoe Bay area mandate that each project be 
constructed in most environmentally responsible manner . 

. Chapter 3. 0 Affected Environme:nt 

3.1 Introduction 

No cor.~ent. 

3.2 Prehistory/history 

No conunen t. 

27. Noted. However. tile capability of these roads to withstand 
heavy module loads is not proven. This would preclude use of 
such insulation on the road to the west side of the field if 
multiple use of this facility were to be realized. 

28. Agree. Text has been revised to reflect concern for fall 
whale migrations. 

29. This has been included as a potential permit constraint 
(Chapter 5.0). 

30. Chapter 5.0 has been expanded to include potential permit 
constraints. The exact permit stipulations are not estab
lished at this time. Upon agency coordination. they will be 
incorporated into the permit. Mitigative measures included in 
Section 2.6 may be mandated in these stipulations. 

31. Noted. 

32. Noted. 

33. .Noted. 
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3.3 .:..a:-:d L"se 

The discussion at 3-4 to 3-5 about the large land use 
res•.1ired by the nati•Je communit1es is an u:~portant point 
that should be expanded. The contin~ing interest of the 
village con~unities , even though physically 90 to 160 miles 
a~a y from the center of Prudhoe Bay results from the necessarv 
land use patterns indicated at Figure 3 . 3- l. The comment -
that these patterns come from "resource harYestinCT associations" 
{DL IS , 3-4 ) deserves expansion. A more detailed iook at the ' 
kin~s of harvest that occur and the critical importance of the 
~ildlife accessibility to the village people would be appropriate 
here. 

The land status discussion should be expanded to include 
the presence of several approved native allotments and several 
rnore that are still pending before the Bureau of Land Management 
in the ?rudhoe Bay area. The discussion at 3- 6 to 3-ll totally 
fails to mention them. These par cels are often especially important 
sites for subsistence hunting. Moreover, trespass on these 
holdin~s by those pursuing oil activities in the area opens the 
trespassers to civil damage claims in the court . The Bureau 
of Indian Affairs is actively i nvestigatin§ several such 
clai1;1s at this time. At least one of them is in the immediate 
area of the West Dock, and it is therefore in an area critical 
to the future of the proposed project . 

Moreover, the brief mention of the marine sanctuary 
nomination for the Beaufort Sea i gnores the fact that such 
a designation could result in an alternative management 
scheme for the offshore area. The proposed project could 
well violate su~h a marine sanctuary management scheme. 
The failure to discuss this possibility more fully violates 
the req uirements for Environmental I mpact Statement analysis 
that have been so recently reemphasized by US District Court 
Jud~e Aubrey Robinson , Jr. in the Beaufort Sea litigation 
in federal court . 

S.i.rtlilarly, the DEIS should evaluate more fully the future 
North Slope Bor6ugh Coastal Zone r.lana<Jement Plan as a management 
O[)tion in· the project area. . The present Interim Zoning Or<.li nance 
would be reel aced , by its terms, by such a program . 

3.4 Geology and so ils 

No COTIIr.ten t. 

34. Agree. Discussion on resource har est1ng associations has 
been expanded. 

35. Agree. Land status discussion has been updated. 

36. The purpose of Section 3.3 is to present the existing 
environment without the proposed project . Therefore, it does 
not discuss the possible conflict that the proposed action may 
have with a possible mar ine sanctuary . It is agreed, however, 
that the lack of discussion on this impact in Section 4.2 of 
the DEIS, was a deficiency . This section has been revised to 
include this discussion. 

37 . The DEIS and FEIS are unable to discuss the borou~h's coastal 
zone management pl an, as i t has yet to be reformulated. ThE 
DEIS and FEIS do state the temporary nat ure of the borough 's 
Interim Zoning Ordinance and the pending adoption of a coastal 
zone management plan . 

38 . Noted. 
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3. 5 Vegetation. 

The consideration of the endangered plant Thlaspi arcticurn 
at 3-22 ~ould be more relevant if some details about the plant 
were. given--especially the kind of activities that could harm 
the plant. Without such information, it is impossible for the 
decision-makers to evaluate wh~ther it will be properly protect 
if the project goes forward. 

3.6 Wildlife 

The brief discussion on 3~23 and Figure 3.6-1 are 
an excellent introduction to this section. An expanded discussion 
of the migratory nature of the wildlife using the North Slope 
\o:Ould be even more useful. It is a critically important issue, 
as it demonstrates the extremely wide effects that di~turbance 
of wildlife in the Beaufort Sea will have. It is clear from 
Figure 3.6-1 that so many relevant species to the life and 
health of the village people migrate through the Prudhoe Bay 
aree and then continue to the areas near the villages. 

Figure 3.6-1 would be more useful if it included the 
migration of the bowhead whale in the map. This endangered 
mammal is of· extreme importance in the proper consideration 
of the environmental impacts of actions in the Prudhoe Bay 
irea. Showing its migration route 6n this figure would help 
the decision-maker keep firmly in mind that the mi'gration 
route must be respected·and the wide impact that harm to 
the bowhead whale would have. 

The discussion on birds:brirtgs but the need for delay to 
complete studies that are vital to the project's evaluation. 
The DEIS ·at~3-27 states tha~ the effect o£ the early snow melting 
on birds is "unknown". Another'issue is the effect of the tons 
o~ new ~ir pollutants entering the air near the nesting and· moulting 
s~tes w~ll have on. the birds, including the peregrine fal9ons, 

3. 7 viet lands 

No comment. 

39. It should be noted that Thlaspi arcticum has been sug~ested 
for classification as a "threatened" species. It 1s not 
classified as threatened and it is extremely unlikely that it 
would be affected by waterflood_ as it has only been found on 
the gravel river terrace south of the Kaparuk River bridge. 
Greater detail regarding species characteristics is not 
thought to be justified in view of the general level of 
treatment in the DEIS and the low probability of impact; 
Thlaspi would only be affected if an area containing the 
species were directly altered. 

As detailed plans are developed and reviewed by the govern
ment; the specific areas to be modified will be examined for 
this species. 

40. We concur that the migratory nature of North Slope wildlife is 
an important issue. In expanding various sections of the EIS, 
this aspect has received attention. 

41. Agree. The bowhead whale is discussed in detail in Appendix 
E. Figure E-6 illustrates migration routes. These routes 
have also been added to Figure 3.6-1. 

4Z. Effects of the proposed project on birds from early snow 
melting and dust accumulations are relatively minor. Since no 
demonstrable impacts have occurred, adverse impacts are 
considered negligible. The revised air quality section in 
Section 4.2 further clarifies the negligible impact of 
emissions on humans, vegetation, and wildlife. 

43. Noted. 
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The comment <::mph.J s l z i ny the ~:rc 1t il~i ortilncc of stnrm 
co ! ~rli t ion~i .J JHJ t fl'J c: f f0ct o f c~;p1:'cj1ll y hi9h ., .... "1':cs on LhP 
coas':.a l a r eas is aFpropriate, (D[IS, 3 - 35) . This comment , 
a ~ we l l as the s torm s urge discussion at 3 - 36 unde r line 
the concer n ex~rc s sed by Kaktovik peop l e and ~uiqs u t peopl e 
a t p1 1bl 1c hear i ng s on c~eu u fort Scu of.fshore drilling issues . 
The concer n is d1rec t ed a t t he f act that the industry has 
not reall y exper i e nced t he e x t r eme conditions thnt can occur 
i n the Bea ufort Sea . The re ca n be li ttl e confidence that 
s uc h c o nd iti o ns c a n be dea l t with succc>ssfully , when the 
v i l l.lSJ l! pcorle know that the ex t reme conditions seen in their 
l ifetime have not happene d t o occur in the particular years 
of o il industry and gove rnr1en t studies of the Dea.u f ort Sea . 

The discussion in t he \vo t er 'E~~.L. suusection at 
3-40 to 3-4 4 qives a ddi ti onal s upport f o r t he need to b r each 
the causeway bet~o;ec n do c k heads o ne z:~nd t wo. ( see page six 
of t he s e comme nts) . 

The disc us s ion of ice a t 3- 44 t o 3- 49 i s a signi ficantly 
improved P9~tra ~ al nf the reali~i Es o f the i ce ~onditior~ in t hP 
Be au f ort Sea than ln other r ecen t I n pact Sta t ements . The f acts 
s e t forth in th i s subs ection find a mpl e su pport in t he testimony 
of the v i llage peopl e at public hear i ngs o n the Nor th Slope 
over the last two a nd a ha l f years . 

3 .9 ~larine Bi o l ogy 

'I' he need fo r f urthe r fish studie s i s ind icated by comme nts 
like t hat appear i ng a t 3- 54 in which it is admitted tha t 
i mpor t a n t effects o f t he ex i s t e nce o f the c a use way on fish 
niy r at ions have not been stud ied. When thes e i s sues ha ve not even 
been add ressed as to the e x i st i n9 c au s eway , the causeway 
must sure ly no t be e x tend ed . 

The d i scussion of bowhead wha l es in the m~rin e ma mma l s 
subs ection is mu c h too br i ef. The re1s no di scuss i o n of the 
fact that t he bo•1he a d feeds on the kind of zoorlank ton and 
o ther marine life t hat could be af f ec t ed by the out(a l l from 
tile s e a water treatmen t j)lan t .. The c h l orine cot~l ~)O u nds i n 
the outfall s ~ould be e n t e r i ng the f ood c hain , and tha t cha in 
i ncludes the bowhead whale . 

In add i tio n, _th e D~IS ylo s~ e s ove i t h~ significant ?Oint 
that bowheads do l n fa.ct Use the l~goon syste~ inside the barr i er 
i s l~nds . The DLI S men tions t wo occasions . Vll laqe testimonies 
and a f f i dav i t s prep~rcd 6ve r · the l ast few years hz:tve d~cumented . 
that bowhca(is use wate r at l eas t as s iJallcVI as t he t i·Jcl,;·e f oot' 
d erth' .at the seawater inta ke p l a nt . · rto r eover, the bO\·Ihcad wil l 
u s e t he lagoon s ins i de. the barr i e r .i."3Lln r..ls for the fal l mig1' ation 
in the ye ars i n whi c h f a l l s t orms hlo'-" t he ice pack against the i slan 

44 . Noted . 

45. Noted . 

46 . Noted . 

47 . The effect s of the exis t i ng causeway ar e j ud ged t o be adver se, 
although t hey are sl i ght. See also respon3e No . 15 t o the 
let t er f r om Sohi o and ARC O (appl i cants ) . 

48 . Agr ee i n par t . Secti ons 3 . 9 and 4. 2 are rev ised. See al so 
Ap pendi x E. Pot entia l imp act s on b0whead wh ales through food 
chain or ganisms ar e extreme ly unlikel y . The Nationa l ~1arine 
Fis her i es Ser vice has evalu at::d this project and anticipates 
no s i gnif i cant impacts on bowhead wha les . The text has been 
revised t o inc l ude the information on bowhead whale range . 
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3.10 Freshwater Resources 

No comr.>en t. 

3.11 Groundwater Resources 

No cor.unen t. 

3.12 Meteorology and Air uuality 

The ~iscussion of air quality at 3-67 should be expanded 
to evaluate the different kinds of "National Air Quality Standards". 
The conditions at Prudhoe Bay should be compared with the Class 
I standards as well as those of Class II, since it is quite 
possible that the classification of the Prudhoe Bay area could 
change to Class I in the future. It may be that the more 
strict Class I standards are not, in fact, being attained. 

3.13 Sound 

Another one of the many important data gaps that exist is 
identified at 3-67: "Wildlife adaptability to sounds associated 
with recent oil field development is generally unknown". 

The discussion reveals that the true effect of the seawater treatment 
plant's operation out in the lagoon system canriot be accurately 
assessed at this time. The decision-maker is left in the dark 
as to the effect of the noise from the operation on the environment. 
Once again, it would be appropriate to delay the project until 
stich effects are full~ known. The Alaska Eskimo Whaling 
Commission is attempting to gather some of the needed information 
as to whales, but many more studies need to be completed. 

3.14 Socioeconomic Conditions 

53 The discussion of the meaning of subsistence hunting to 
North Slope native people is more adequate than those in other 
recent government efforts to describe it. The summary comments 
at 3-74 need to be strengthened, however. The unanimous testimony 
about subsisience hunting at North Slope public hearings on 
offshore issues over the last 2-3 years amply demonstrate 
that fish and wildlife resources are not just "preferred by many" 
(id.). Instead, the witnesses continually point out that the 
continuation of subsistence hunting is basic to not onlv the 
person's own heo.lth, but to the act;ual survival of the community. 
Studies contracted by the Bureau of Indian Affairs considering the 

1 effect of limitations on bowhead whale hunting on the life 
of the whaling communities show that fish and wildlife resources 
remain a primary part of the Inupiat diet. The economic realities 
of village life and the arctic climate also cause non-native 
village rescidents to share in the essential subsistence harvest. 
Even in Uarrow, over half of the food intake of the residents come 
from sub~istence hunting according to the Peterson study completed 
in 1978 for the BIA. 

49. Noted. 

50. Noted. 

51. Agree in part. Text revised. 

52. While .the Corps shares the concern that more information 
should be gathered on acoustics in the marine environments, 
adequate information exists to make an informed decision 
regarding this project. National Marine Fisheries Service 
considered noise in their finding of no significant impacts. 

53. Discussion has been modified to incorporate in the reviewer's 
comments. 



54 The d.:.sc;;ssion at J-78 co 1c_r·1 :-:g ::ort!'l Slope po;.ulatiO:l a:-:d 
~lov;-~en:: mui:cs t!':e mistake:-: cor-1.-:1e :. th:Jt tr.ere is "verl lio:tle 
iP1'"11.grat.:.o:1 inco smaller vil.:.ages" ror.1 Barroh' . In fact, 
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the nc~o.- '.'illagc of :luiqsut a.n..l the new v1.llage of 1\tqasuk •.:ere 
both brought about by significant migrations of native people 
out of Barrow. Many of them were searchins for the opportunity 
to liv~ a more subsistence hunting centered life than they had 
fount.! possible in Barra·..,·. 

3.15 The Future Without the Proposed Project 

Fi gures 3.15-1 and 3.15-2 contain faulty information about 
til e rlannec.l lease sales in the Beaufort Sea. In particul;~r , 
the Beaufort Sea sale no . 71 proposed for 1983 may include the 
area from Cape Halkett in the National Petroleum Reserve-Alaska. 
to the Canning River. Possible future l ease sales to be held 
by the state an d the proposed fede r a.l Chukchi and Hope Basin 
sales are also not ident)fied . 

The discussion of addi tiona l projects on the Arctic Slope 
at 3-89 to 3- 9 1 is very inadequate. Recog nition should be 
given to the fact t hat many off shore wel ls are already under 
active planning for areas like the Sagvanirktok River Delta . 

Further detail s of tile planned development scenar i os ar-= 
available in publications like those of Dames and Moore 
prepared for the Alaska OCS of fice. The effect of multipication 
of gravel pads, new pipelines both on s hore and offshore, · 
possible new causeways and even new waterflood projects should 
be set out and discussed. 

The section on Canadian d e v e lopments at 3-91 is very 
inadequate . A much-expanded discussio n should be gi ven of 
DOI-1L/Can~lar' s adventures in the Canadian Beaufort Sea. 
There have been some recent discoveries in the area, including 
one announced last week . There have bee n gas blowouts and fo r mation 
water flows that have worried many North Slope ~eople , especially 
people living in Kaktovik. Kaktovik is the closest Alaskan con~unity 
to those activities, and it is caught between the efforts in 
both the Canadian and Alaskan Beaufort Sea . 

The future environmental and social profile s section should 
also be expanded to contain an adequate discussion of the future 
effects of the ide ntified future development activities . There is 
only the most conclusory r eferences to these future d e velopments 
at present, and the brief discriptions arc of li ttle value to 
the decision-maker in evaluating the future threats to the 
environme nt from these other projects . 

Chapter 4.0 Environmenta l Consequences 

4 . 1 Evaluation of Proposed Project 

It is useful for the reader to have this overview at 
the beyfnning of the section . 

54 . Agree. Text revised. 

55. Agree. Text and figures revised . 

56. Agree. Text and figures revised. 

57. Agree: Text and figures revised. 

58. Agree. Text and figures revised. 

59 . Noted. 
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The discussion of land use is onhanced by th~ clear 
di~r:u~!li0n r1f th(' iH-r;jPCL iilr.;-.-1-.tti(J.n to Lhe ~:Ltnd.Jt'rl!"; o( 
the Alaska Coastal Zone Management Program. Compliance with 
these standards is rightly emphasized as an important element 
of the decision-making process about the project. Compliance 
with the standard~ is, of course, required by state and federal 
law. 

The forthright declaration that the applicants' proposed 
pl~n would violate the standards is clearly correct. 1~c 

conclusion that the Environmentally Preferred Alternative 
will not violate these standards mus.t, however, be qualified. 
There are many unknown factors in the consideration of the impacts 
of ihe project. It can therefore not be definitely stated that 
the alternative B would not violate the standards. Delay of 
the project to allow additional research on the impacts would 
be the appropriate course of action. 

The discussion of the Interim Zoning Ordinance of the North 
Slope Borough should be qualified by the r('mark that it may be 
replaced by a more complete coastal zone management program. 

The interim zoning ordinance adopted by the Borough was adopted 
over protests from Kaktovik's representative that the ordinance 
had substantial gaps and .,.,eaknesses in protecting the environment 
and subsistence hunting values of North Slope residents. The 
more complete CZM program should address these concerns more 
adequately, but the fact that the CZH must also pass the state 
legislature makes any final plan unlikely to fully address 
~he concerns of the North Slope residents. 

The discussion of the endangered plant Thlaspi arcticum 
at 4-17 in the Vegetation and Terrestrial Wildlife subsection 
should be supplemented by at least some description of the 
plant and th~ kinds of environmental effects that would threaten it. 

The summary at 4-23 of the cumulative impacts on "regional 
and worldwide wildlife populations" is uns~tisfactory. It 
gives the decision-maker little help to have this kind of 
conclusion: "These reductions in range or bseable habitat could 
cause long-term population reduction with potential implications 
relative to subsistence and recreational use of international 
resources". (id.) vlhat are the implications? And what will 
be the resulting effects on the local people? 

60. Noted. 

61. Consistency with the Alaska Coastal Management Program is a 
determination to be made by the State of Alaska. However, the 
Corps alerts permit applicants to potential co1flicts .with the 
standards. Thus, the EIS is written in terms of possible 
violations since the Office of Coastal Management has not yet 
made a determination. The Corps will not issue a permit if it 
is found to be in violation of the Alaska Coastal Management 
Act. 

62. Permits obtained under the Interim Zoning Ordinance are 
assumed to be valid under the future regional coastal zone 
management plans. Text revised. 

63. Noted. 

64. See response No. 39, above. 

65. The cumulative effects of anticipated oil development on 
wildlife populations cannot be quantified. However, a 
qualitative discussion of socioeconomic impacts is presented 
in detail later in Section 4.2. The Cofps is an advocate of 
resource and development planning on the North Slope. Indeed, 
the best way to address concerns about most cumulative effects 
of hydrocarbon development is by establishing a detailed 
dynamic planning process that can anticipate, in the public 
arena, development and conservation needs before permit 
applications are received. It should also be compatible with 
the Alaska Coastal Management Program and the Borough's 
ordinances •. 
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L.on • - Lrwr;:, cEfc= t~ t? [ t!-:e pets 1 t rn, ::.h' c 7l. C d!.S -: ::.~""tl 

..l. ol the~·(1tC.rtloot: p r;,J j~ct e n e: rin: l,....t , ,.) fue>d c!·,tl .... o f:. he t u JO i 

sy s t 0T'1 ur-0 not I'tt.:!n:.:.. on0d i n th e p.J r., c:·rn il tlt: 4-2 8 tn , di~cu s sc:; 

t! 1(· c [[e '= t o f tilt • <.: il l!mi c u l ::; o n \o.' (1 !.... c r 1uu l i L ~· . h L~L .. 1r·~ Lhr· 
ulti~ate s i nks of these che Dlcals? To say t hat t he ~n ter c o l umn 
Itself will meet w~t er q~nli t y standards i gnor e s the e f fec t of 
the accumulation of the ch e~ ic~ls o n t he bo ttom . The most 
lif:el'/ or <J ,lni;:~IS to be uffc:ctcu nrc t h o:..; e o·.;en:inte ring in 
the deep pools under the ice, as the outfall washes into the 
surroundinq area. 

Th8 effect of th·~ sc chemiculs o n Lh c fish or bottom-dl·:elling 
marine life should not be the limit of the inq uiry. llhat is 
the effect on higher orders of life, includiny the local people 
of the Be.:~ufort Sea area, of the buildu p of the s e ch e micnls in 
the f.oocl chilin7 The DLIS d ocs not iHldrcs !> th e• i ssue . \·/he n 
thr~ chemico.l lJuildUJJ will start c <J u s inq the Cil iiCers in p e ople 
may be difficult to assess , but the po s sibility s~ould not be 
iqnored. 

Another data gnp is identified at 4-33: the e ff e ct o n 
the lagoon system productivity from blockins the Kuparuk River 
runoff from the normal mixing in the lagoon system. 

The d i scussion of ice forc e s at 4-34 & 4-35 conta ins a quite 
justifiable emphasis on the destructive and unpredictable nature 
of the sea ice. As stated earlier in these comments , such 
conclusions in the EIS confirm to the dec i sion-maker the kind 
of testimony that the village ice experts have also been giving. 
The study l.Jy Shapiro and Metzner, "Historical References to r~e 
Conditions Aloi1g. the Beaufort Sea Coast of Alaska", with the 
assistance of Kenneth Toovak, is an official Scientific 
Report of the Geophysical Institute of the University of Alaska, 
Fairbanks dated September, 1979, that brings out the observations 
of man y Inupiat e lders about these destructive ice forces. 

The concern expressed by Kaktovik residents about the effect 
of the opera tion of the project on the under i ce environment is 
echoed by the DEIS comments at 4-3G & 4-37. Once again, however , 
after admitting t he potentially significant impact that the 
project could have du r ing the n i n e winter months on the under 
ice environment , t h e DE I S must conc l ud e that " the sig n ificance of 
any changes in currents is not known ." (DEIS , 4-37). 

66. S€:e response o. 16. 
revised. 

Sect'lon 4.2 oi tne e ... l'las '::>e.: 

67. Text revised. This data gap is not indicative of a s ign i-
f icant negative impact t~at has been over looked . 

68. Noted. 

69 . Noted. 
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Wh~t abo u t the lo~-urade effects over time o~ the buildup of these 
other chc~icals in fhe food chain? We are told of the 100 acre 
"mix1nc; are il" in •,;hich the l'llaska water quality standards \vil.l. 
admit t<·ul:,· not IJe rncL , and llu~' the: !;<·tl irncnts .:.cculllUl.:ltln<; cJuri11g 
the ·..;in t er could be washed away in the spring . (DEIS, 4-38) . 
Out Lhe cffc·cts of thf:' e:.:posure of t!1c u;1de r ice marine life 
to the toxic s ubstances all winter is not stated. ~e are simply told 
that some "chlor ine re~ction products" have "significant 
disinfecting power . All the potential specific reaction products 
for the di scharge are not known." (DEIS, 4-40). 

These questions should be answered before the project is 
allowed to proceed. 

It should be noted a t 4-44 that even though the total 
suspended solids may be within the "natural variation of 
background TSS concentrations", they are still an overall 
addition to the to t a l amount of t hese concentrations. The 
effect of this addi tion should be analyzed. 

The marine biology s ubsection should bring out more 
i nformation about the effect of the project on t he food 
~ply of the bowhead whale during the discussion at 4-48. 
Thi s issue has apparen t ly not been fully considered by the 
governmen t s~ientists, but i t is a possible major long-term 
impact of the proj ect on these endang ered whales. 

As stated above, the lohg-term effects of chlorine in the 
food c ha in must be brought out in di scus sions like that on 4-62 . 
The solution offe red there for the lac k o f knowl edg~ of the 
effects of the chlorine is "monitoring of wa t er , sed i ments, and 
biota ". But that process would be happening after the project 
is in place, a nd the applicants and the government are c ommitted 

' to al l owing the pollution to go forward after t he huge fi nancial 
inves tment in the wate rflood proj ect i s complete . The studies 
should be carried out before the project proce~ds . 

The comme nt at 4-72 that add i tional thaw lakes could be 
formed that would result in " thaw instabi lity of tile soils 
s up port i ng nearby roads and pads " is a significant point 
indicating the caution that must be e xe rci sed in approving 
any· proposa l s affecting the de licate arctic e nv ironment. 

As stated in othe r portions of these comments , the 
air quality rev i ew consideration should consider the more 
stringent class I standards. The di s cussion at 4- 73 & 4- 75 and 
Table 4. 2-6 should be r evised to include this standard . 

70. Th i~ comment exhibit~ four concerns : I ) t ui c cht:"lica:s , 
2) bu ild- up of chemic als in the fo oo ct.a i''• 3.: ,;Jaska wJter 
quality standards not being met within the r.dxi r'] 70ne, r.nr1 

. 4) toxic substances in accumulated sediment unde r- ice. AlaskJ 
Water Quality Standards provide fo r mixing zones under 18 AAC 
70.032, where water quality standards may be exceeded withi n 
the mi xing zo ne. Howev~r, "The department will disallo~ 
mixi ng zones in instances where the subst ance discharged is 
bioaccumulative in food cha ins , concentrates in sediments, is 
pers is tent, carcinogenic, mutagenic or teratogenic, or if 
t he potential ecological or human health effects are so 
potentially adverse that a mixing zone i s not ap prop t i tte. " 
DEC and EPA personnel provided a mixing zone based on data 
appearing in the DEIS. They are also concerned about tox ic 
chem ical s and have included te s ting for the 65 priority 
pollutants i n the discharge permit as well as monitor i ng of 
total chlorine residual in water, sediment, and organisms (see 
Append ix 0) . Available data indicate that none of the 65 
pri ority pollutants wi 11 be detectable in the discharge and 
that chl orine reaction products wi l l be i n the parts per 
bill ion to parts per trillion range. Section 4.2 contains a 
revise d discus s i on of the potential long- term impacts of 
ch lor ine reaction products. 

71. Agree~ Text revised. 

72. See response No. 48, above. 

·73. See responses Nos. 16 and 70 above. 

74 . Noted . 

75 . Agree. Text revised. 
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~--=--=-==-::-::"':.,:',..:-~ct:s s ~ s c:.toa •- . r ;.:.c-la:-1 1 ~~e '-; 
~n ::.he thre s~r.ce-:,ce ccns~deration ot .. socioc~.!.t'.l::-al cond1.t1.or.s'' 
at ~-86 . This topic ~eserves considera ly exFanded coverage. 
\.'hat !nne of redu.::t~o:1s could occur i::~ the wildltEe? i:r.at 
ki~d of stress, and what would be the effect of the stress 
on the people? The decision-maker is left with no answers to 
such questions . 

The cumulative impacts discussion at 4-88 is similarly 
unsatifactory. There is no discussion of the terrible problems 
that ~ould occur from the continued rapid social chanqe 
on the North Slope. Identifying a few possible issues and 
then concluding that "[v]arious measures are and could be taken 
by government and industry to reduce the adverse effects of 
change , however " is hardly adequate . The discussion shou ld 
be expanded to includ e a more sophisticated examination of 
these social problems. It ma y well be that the continued 
building of these projects will cause the rate of change to 
be so great that severe social problems that cannot be mitigated 
will result. 

Cha pter 5 . 0 Potential Monitoring Programs 

Thi s section needs to b e sharply expanded. One of the 
issues fr equently raised by Kaktovik residents is their distrust 
of stipulations and permit conditions because of lack of effective 
monitoring of them. They have seen lax monitoring during ·the 
Trans Alaska Pipeline Construction and also with of fshore wells 
such as the Lxxon well at Flaxman Island. They know the great 
practical difficulties in having adequate government inspections 
of the offshore operations. 

These considerations should be add r essed in this section 
with some concrete proposals for how the project will be 
effectively monitored. And if the conclusion is that effective 
monitoring cannot be done at this time, the re is another strong 
reason for delaying the project until the monitoring system is 
adequately developed. 

Chapter 6 . 0 List of Preoarers and Reviewers 

No comment . 

Chapter 7 . 0 Pub l ic Involvement 

The analysis made at the beginning of these co~nents about 
ways of bring ing the news about the project to rural Alaskans 
are applicable here as well . 

Serious questions under the National Environmental Policy 
Act have also been r aised by the failure of the governmen t 
agencies to i nform and consult with the regional tribal organization 
on the North Slope, the Inupiat Community of the l\rctic Slope. 

76 . This section has been e~panoed. 

77. This section has been expanded. 

78. Chapter 5.0 has been expanded. It is believed that coordi -
nat ion with agencies will result in an acceptable monitoring 
program. 

79. Noted. 

80. A brochure summanz1ng the FEIS is nov1 availab l e to North 
Sl ope residents. During the lengthy period of see pi ng , 
including public announcements and public meetings in North 
Slope communi ties , this organizat ion did not identify i tself, 
nor was i t brought to the attention of the Corps. Every 
reasonable effort i s made to identify any interested or 
affected party. The referenced organization is now on the 
ma i ling list. 
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Chao~er 8.0 Glcssarv 

This section is very helpful. It ~auld be good to 
e:-:pa nd it to inC 1 udr~ rnor0 tr:chr. i C·J 1 tr~rms lhil t ruril 1 /\1 u skuns 
-,;ould not und•=rstand. Consideration sbould be given for 
fundiny an Inupiat lan(juage dictionary or other document 
that would discuss these terms in the native language of the 
area. 

Chapter 9.0 Index 

No comment. 

VOLUM~ 2 APPENDIChS 

Appendices A-D. 

No Comment. 

Appendix ~ Marine Diology 

The additional information provided here is a useful 
supplement to that contained in Volume 1. However,· the statement 
made atE-54 that "[b]owheads are not expected inside the 
barrier islands at any time" is clearly incorrect. The 
statements in Volume I admit actual sightings inside the 
barrier islands, and the testimonies given by village 
and Barrow residents at the Beaufort Sea public hearings 
amply confirm the fact that bowhead can be expected inside 
the b~rrier islands. 

Appendix F. 

No comment. 

Appendix G Acoustics 

The inclusion of the lists of noise values. for various 
machines and activities is ~ot very helpful. There is no 
discussion of the effect of these noises on wildlife. If the 
reason is that people db not know, then the project must 
be delayed for people to find out. 

Appendices ll-J 

No comments. 

81. Although the develoJlllent of such a dictionary would indeed 
have many distinct advantages, it is considered beyond the 
scope of this EIS. 

82. Noted. 

83. Noted. 

84. Statement in Chapter 3.0 and Appendix E has been corrected. 

85. Noted. 

86. Appendix G is intended to provide technical data. Chapter 4.0 
provides impact discussions. 

87. Noted. 
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~~~end~x K Reservoir Eng1~ecr i~c 

1\ hi ·hl:: s1gnific.:1:1t cor.t.<cn t 1s buried in t.his appon:li x at 
K-8. The ooint is made that the field can be eff i ciently 
?reduced a~ long as the gas is r ei n jected . When gas sales 
com~ence , then efficiency would dro~ off. The fact that 01 1 
produ c tion ~-.·o u ld remain "highly efficient " as long as there 
~er e no gas sales and the gas was reinjected should clearly 
be brought out much more clearly in t he discussion of t his 
issue in Volume I . 

Appendices L-!·1. 

No conunen t s . 

A.ppemlix ti Endanyered Species tl.ct Coordination 

The fact that '' [k]ey biologic~l parameters (e. g. recruitme nt, 
mortality , and age structure) controlling th e population of 
bowhead whales is virtually unknown" (DEIS, N-5) should highlight 
the need for the d e cision-maker to push ahead with projects 
bordering the whales' mig ration route until the key environmental 
impact uncertainties are removed. 

Appendix 0 Draft NPDES Permi t 

Comments on water quality issues arc contained in the 
previous pages of the c6mments. As stated i n _the cover lette~ 
to the Lnvironmental Protect1on Agency, the Vlllage of Kaktov1k 
urses that this permit not be issued at thi s time. T~e purpose 
of the deluy is to allow necessary env1ronmen ta l studles to go 
fon.;ard and then to a llow a full reevaluation of the project 
based on the new information obtained. 

J,ppendix P Draft PSD Perrui t 

coro~ments on air q uality issues arc cont.:1ined in t h e previuus 
pages of thes e con~ents . As statdd in_the cover _ l ~tter to th~ 
I:.nvironmental Protection i\gency, the V1llage of Kaktovlk urc;e o 
that this permit not be issued at this time . Th e pur~ose of the 
delay is the same as set out in the comment to Append1x 0 . 

88 . The context of the "highly eff ic ient" phrase concerns tt-.e 
ei\rly years of reservoir product ion when gas reinject ion is 
highly efficient for pressure maintenance of the oil pool ar.o 
thus gravity drainage 1s relied upon (producing oil via ~he 
natural energy of the reservoir). Commencing gas sales during 
this period without an alternative energy mechanism (e.g., 
water injection) would deprive the reservo ir of suffici ent 
energy to "push" the oil. On page K-12, gas injection '"lieu 
of water injection is discussed in the context of the comment; 
i.e., as an alternative, temporary or permanent, to water 
injection. 

The FEIS Chapter 2.0 has been expanded to c larify this point. 

89. Noted . 

90. In view of the rev iewer's previous comments, we believe this 
comment should read, " ... the need for the decision-make r 
not to push ahead with projects. Assuming th i s, the 
following response is made: Upon a pre l iminary review of the 
proposed act ion in 1979, the Corps of Engineers determined 
that opinions shou l d be sought from agenci es with authority to 
administer the Threatened Species Act of 1973. The U. S. Fish 
and Wildlife Service and the National Marine Fisher i es Service 
were contacted, and subsequent biological op inions were issued 
that there would be no s i gnificant effect . Therefore, 
although the Corps and agencies cooperating in this EIS share 
in the concern fo r the continued ex i stence of the bov1head 
v1hale and encourage research in this area, it is concluded 
that enough i nformation ex i sts to determine that the proposed 
action will not have a significant effect. 

91. Noted . 

92. Noted . 
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Conclusion 

The Village of Kaktovik appreciates the opportunity to 
cor.:ment on this vast ?reject planned for the Prudhoe Bay area. 
The village's position is that the project should not go 
for..;ard at this tirae. Very impo-rtant unknowns exist about the 
effect of the project on the environment. The uncertainties 
are especially great for the under ice environment during the 
winter months. 

The project should be delayed until these uncertainties 
have 9een removed. Then the project can be fully evaluated, 
with a new chance for-public participation, to consider the 
new research findings. A determination can·then be made 
if the vlaterflood should be allowed to go forward. 

The scale of the Prudhoe Bay waterflood project is 
vast. The millions of dollars of revenue to the state and 
borough government will be exceeded only by the even greater 
profits flowing to the operators. Huge quantities of water 
will be sucked out of the ocean and put into the ground, 
leaving tons of solid matter behind. Tons of pollutants 
will go into the air. The project is surrounded by unknown 
factors, the most dangerous being the ultimate effect of the 
pollution on the life and health of the people. 

The great quantity of oil that may be recovered is 
significant, of course. The village people of Kaktovik, 
speaking through their elected ~ity council, are simply 
asking that the project be slowed down until the answers 
to the deep questions they have raised have beei1 obtained. 

Only with the complete information can a valid decision 
be reached about whether the amount of oil to be obtained 
from waterflooding will outweigh the risks the project would 
impose on the health of the people and the arctic environment. 

Respectfully submitted, 

ALASKA LEGAL SERVICES CORPORATION 
Attorney)or the Village of Kaktovik 

By' 1/]J. ~~-
~1~~ 

93. Noted. 
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Anc~o::-age, .:.las?.a 99510 

;::ear Colonel ~:unn : 

':"hi::; letter constitutes my co:n.uents on your office's draft environ:nental impact 
state::~ent (<::IS) for the "?rudnoe 5ay Oil Field ,.;aterflood ?reject". Duri:ng the 
initial seeping process I demonstrated my interest in this matter by submitting 
a co~"ent card and requesting to be kept inform of future developments. !iever
t!1eless, I have neve::- :::-eceiveci any !.'esponse to those co=ents a:1d became aware 
of the li~el:hood that a draft El3 was being processed only through !.'eceipt of 
a public notice f:::-om the U.3. ~nvironmental Protection Agency (EPA) r egarding 
lated per;:)its under that asency's jurisdiction. As a result of that public notice 
I sent my lette!.' of 29 June 1980 to your office. The response to that letter Has 
Harlan :::;, /·~core's letter to me of 11 July 1980 which provided a copy of the draft 
EIS under separate c::>ver and indicated that a meeting would be held in Kaktovik 
on 15 July 1980 to discuss this matter. As you know, I attended that ~eeting and 
(pro~ably due to the lateness of commencement) this matter was not discussed at 
it. Therefore, from my perspective, the public participation process has been 
less than satisfactory. l·!y earlier comments have not been responded to separately 
and neither can I see some of them dealt with in the -_9-raft EIS itsel: . l•ly request 
for a hearing on this matter to be held in Ka~tovik•resulted in no action. These 
comments must be greatly reduced in content and scope due to the lack of t~me to 
review the dr aft SIS since it was not provided to me despite request until one week 
ago. 

In my earlier comments I had mentioned the need f or analysis of the opti mum dynamics 
of -reservoir development in the Prudhoe Bay oil field as a part of this EIS process. 
I cannot find such an analysis in the draft 3IS. Sections 2 . 2 and 2,4 touch on this 
aspect of the situation without providing it. It is my belief that since the nation 
has become committed to developing the oil and gas found in the Prudhoe Bay field 
that the public interest dfsctates ensuring optimwn recovery of energy (combination 
of both oil and gas) over the long-term life of the field with provision for mini
mizin~ adverse environmental impacts. This may be far different from the short
term economic viewpoint that often dominates oi l industry thinking and t ends to 
heavily discount the future, There have already been serious questions raised to 
the effect that the oil industry is pumping oil at too high a rate at this time, 
has waited too long to consider enhanced recovery measures such as waterflood , and 
hasn ' t adeqautely dealt with the question of timing and production rates for gas 
either . The draft 2I3 should provide a t horough and detailed analysis of this topic 
since it is the fundamental rationale for the project . The draft EIS does not . 

The wateYilood project appears to be an inseFerable component of the total trans
Al~ska oil pipeline system (TAPS) project i :1cludin3 the devel opment at Prudhoe Eay , 
the pipeline a.:1d associa ted facilities such as purnj.: l ng stations and the Valdez 
marine termi!1~1, t he marine transportation leg from Val dez , and other ele~ents of 
the :;;rocessing ,:-,nC. transportation sy:;tem for :'rudhoe Eay (or as soc ia ted fields) oil 
including modificat!.ons to refineries to pr ocess I'ruclhoe Bay crude oil and such 

1. 

2. 

3. 

The Corps has no rec ord of rece1v1ng the comment card . 
Hopefully, they are addressed adeq uately in the FEIS . 

Sect ion 2.2 has been revised and expanded to provide greate •· 
dept h to the analysis of r eservo i r conservation. It should he 
noted that the Alaska Oil and Gas Conservation Commission held 
public hearings in June 1980 to determine be~t reservoir 
regulations to assure greatest r ecovery . 

The FEIS has been expanded to include the relati onshi p of the 
proposed project to TA PS. Thi s r elati ons hip is l ar ge l y 
associated with continu ing operation of the pipeline system. 
Restoration is included in Chapter 5 .0 as a possible permit 
constraint . 
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plpelir.e:; to tra::sport it as tr:e proposed r:orthern Tie::: system. ';nfortunatelj·, 
the TAFS SIS :failed to deal with the total project in a cystematic way leadbs 
to the subsequent piece~eal approacn which has resulted in this d:::aft SI3. The 
draft :us continues in. this tradition by providing only a truncated a:~d very 
shallow look at c~•ulative L"pacts despite the pro~ise to do ~ore. The draft EIJ 
fails to ex?lain the precise relationship of the waterflood 'reject to the TAPS 
:;?reject a:1d why it, as a de facto portion of the TAl'S project, !:; not included 
under the coverage of the TAPS stipulations which, among other things, are supposed 
to cover such ite~s as ultimate project ~acility disposition (i.e., restoration 
to as near natural a situation as possible). In that re~ard, the draft EI3 men
tions on pa:;e 2-26 that the applicant (Sohio and ARCO) has only made a committment 
to acandon facilities in a condition that "1muld satisfy the Comrnissioner of the 
Alaska Department of J:atural Resources". Since what would satisfy that Co~;nissioner 
may be very little a;;d may be environmentally disruptive (particularly if the 
Commissioner· at the ti::!e is anything li:{e the present Commissioner) such a promise 
is of little meaning. The applicant should be required to salvage all material 
possible and restore the area to as near natural conditions as possible. 

In discussing alternatives, the draft r!:IS presents several options for the pro
posed pro,:;-ect including "The Applicant's Proposed Project" and "The Environmentally 
Preferred Alternative". Due to the limited review time and the incomplete infor
mation in the draft ~I3 it is not possible for me to adequately judge whether or 
not "The !':nviron;nentally Preferred Alternative" is the best alternative. Assuming 
that it is, and there are indications that it is· certainly superior to "The Applicant's 
Proposed Project" in several wayo (i.e., it provides for breaching the existing 
causeway to improve circulation of water and fish passage, it precludes extension 
of the existing causeway which would aggravate existing problems of that type, and 
it provides for a fish bypass and return system) there should be no question that 
the public interest demands that approac~ and, as stated in paragraph two of this 
letter, it is my belief that it does. However, "The Environmentally Preferred 
Alternative" of the draft EIS also calls for constr..~ction of a gravel island, There 
are certain risks inherent in the utilization of that technology in that environment 
and these have been·discussed to some degree with regard to offshore oil and gas 
leasing in the Beaufort Sea (currently in litigation). To some degre.e these same 
risks would effect "The Applicant's Proposed l'Toject" and 1-rould therefore be no 
greater than in that alternative. The gravel island concept Hould involve less 
gravel than the causeway extension conc~pt and is attractive from that standpoint; 
however, the difference would require burial of pipes and lines between the gravel 
island and the existing causeway and the draft EIS does not provide substantial 
discussion of the unique aspects of· that burial including construction-and operational 
technology and methods as well as impacto. It should. 

The draft EIS indicates si~nificant adverse environmental impacts from this pro
ject itself and from cumulative impacts in the future to be reduction in water 
quality, reduction 1n anadrori10us fish populations (primarily cisco, whitefish, and 
char), reduction in caribou habitat, and subsequent reduction in human subsistence 
based on these resources (this would effect primarily the Inuit eskimo villages of 
i'.a.!{tcvik and r;uiqsut). These adverse impacts Hould be greater for "The Applicant's 
Proposed Project" than for "The Bnvirorw"entally Preferred Alternative", They should 
be reduced to the maximum extent possible. In all cases, the applicant should ce 
required to comply with existing relevant laws. ~ith regard to protection of water 

4. The ultimate permit decision will be based on all aspects of 
the public interest including energy needs, economics, human 
health, engineering feasibility, etc., in addition to 
environmental aspects. Burial of marine pipelines for 
seawater and fuel gas is not considered "unique" and, as such, 
could use conventional construction techniques for the Arctic. 

5. The Corps will not issue a permit for an action that violates 
the law. 
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-;~ali ~y :i.11d :ish !:'esources \ 'J:"" ~.:l.~-:>= inte~est ~::> me; t!"::at :lear;.~ C::>:ipliance l-:! ~~ 
-'::,e :lean ~-:ater Ac":. ar:d. Alas!-..a. :rater ~uo..l.:..-t.:l .Jta:;.dc:-ls l:.:: this ~e~:L."'"'Ci ~t 5:1:)~11 
'::e no7.ed that :.~.c Cltan ;iater Act also :-r4~.;i:-')s c:J:::pl!.o:.cc with Alas;-a ·.{ater .::.uality 
.=::::;.::j:l....-i3 2.:1d :!:!'!ue::t li:1i :.r .. :t.!.:~::.:; ~ust ':e .3: to.il::::-e1 ~. :-..;e ~c t~e :!..!.:-:i ~ci revieil 
~.:.:--.e ::_ !":ave not ~,~e:: <;.":le t:) cbec~ the ~:ate:- ~uali ~:- c:.::a.l::zis in :.te d.:-aft :.1.3. 
:L:1 ·_~cJ.n~!r.:: it, hot.~e•:e!", :;:: :1ote :r.at fc~ .,.::--.: A;pli-:'3.r:"t 1

3 ~!""::>posed ~-=:;~ectu the 
.3.:-.:,.ly'>ir: i:idicates t:---.at A.la~:-:a ~-:ater :~u.=ili+ .. ~.~ S-:anri2.....""'·ds (and ther88y .~lso tf:~ Clean 
'riater Act) would. ce vblaterl in at least tliO c>.nd :;;ossible three ways as listed belo:;: 

l, Cn page 4-39 !.t is stated that· sus:;;ended sedinent standards w~uld n~t ~e 
::-.et; 

2. Cn page 4-41 is !.s indicated in the summer and wi~ter average fl~w cases 
':;hat c~.lorine residual ;.rould exceed sta:1dard.s in the ":wrst case"; and 

J. Cn page 4-33 it is indicated that sedijnent would aocu:1ulate in the winter, 
ho;.rever, it is not put into context that this may be a violation of st~~dards (where
as I do not have a copj· of Alaska .iater -¥,uality Standards with rr.e at tr.is time it is 
~J =~collection that such an accwaulation would be a violation for at least some 
;;ater classifica.ti::ms and ,?rc':Jably this one). 

The analysis in the draft EIS further indicates that for "The Environnentally Pre
ferred Alternative" that greater nixing would occl.U:' and therefore excessive suspended 
sediment concentrations would be the only violation of .Has~a :·later ~uality Standards. 
;·ihereas that's an improvement, if true, it's also necessary to either meet the 
suspended sediment standards or to obtain a waiver through established procedures, 
To my knowledge, a waiver has not been applied for. 

Your consideration of these corr~ents would be appreciated. Flease inform me of 
your response to them and please provide ne with a copy of the final EIS. If it is 
published after 15 :epternber 1980 please mail it to my tenporary mailin6 address 
c/o FOE, 4512 University llay, H. E., Seattle, i/ashington 98105. 

:Jincerely yours, 

lfl1~tdA::b--
G.·,. LJ r' "emansky 

6 . Agree. Within the inshore location, State standards would 
not be met. The applicant's revised project placE the 
outfall offshore. At that location the discharre will meet 
State standards because of better dilution, diffusion, and 
dispersion. Text revised. 

7. See response No.6. 

8. Sediment deposition was calculated for the original diffuser 
site (inshore from the water treatment plant) and stated to 
cover less than 20 acres at an average depth of less than 0.1 
in under-ice. This location provided 4 feet of water under 6 
feet of ice. App 1 icant has subsequently moved the proposed 
outfall location to the offshore site in 14 feet of water 
(8 feet durin!:J winter) where mixing is better. Therefore, 
sediment deposit ion can be expected to occur over a 1 arger 
area and the resulting sediment accumulation will be less than 
originally calculated for the inshore location. State water 
quality standards relate primarily to discharges and effects 
on the water column. Sediment accumulation as a result of 
this project will not be in violation of State water quality 
standards. 

9. See response No. 8. 

10. Noted. 
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July 21, 1980 

Mr. Jon Houghton 
Dames & Moore 
800 Cordova 
Anchorage, Alaska 99502 

Mr. Ben Kutscheid 
U.S. Corps of Engineers 
Box 7002 
Elmendorf AFB, Alaksa 99510 

COMMENTS ON THE DRAFT ENVIRONMENTAL IMPACT STATEMENT
PRUDHOE BAY UNIT WATERFLOOD 

Gentlemen: 

Attached are: 

(1) Testimony presented verbally.at the Public Hearing in 
Barrow. 

(2) The Applicants' comments on the DEIS text and Appendices. 

In both the testimony and the written comments, the Applicants 
have limited their remarks to only those i.tems of greatest sig
nificance. Minor items viewed as having little impact on the 
DEIS have not been addressed. 

Please advise if further explanation is necessary. 

Sincerely, 

cc 
Attachments 

Herman A. Schmidt 
Sohio Alaska Petroleum Company 
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PRUDHOE BAY L"NIT 
DRJ\FT EIS COM!·1E:n'S 

Pages S-9, 2-58 to 2-64 and Chaoter 4 - Discussion of Gravel 
Island Alternat~ve - The Environm2ntally P~eferred Alternative 
was selected to be a gravel island for the Seawater Treating 
Plant. The DEIS analysis of this alternative and its impacts 
overlook certain important negative features. While the high 
incremental costs of SlOOH,"l initial and SlOM!-1 annual are 
included, the impacts associated in these costs are ignored. 
The island alternative will require: 

a) on-site power generation with associated diesel 
emergency fuel storage and handling, 

b) expanded, more intensive support facilities, 
including quarters, warehouse, bulldozers, etc., 

c) the implementation of a year-round, all-weather 
transportation system, including boats, helicopters, 
and ice-roads, to transport personnel and supplies, 

d) the laying of large submarine pipelines between 
Dockhead #3 and the island, a substantial offshore 
trenching effort: and 

e) a delay of one year for project implementation to 
incorporate such a major change into the project design 
and to revise the PSD permit application (turbine/ 
generator emissions). 

The current Waterflood Project is the product of two and one-half 
years of conceptual and preliminary engineering work. The project 
has now moved into detail design, with major financial commitments 
and major equipment orders targeted for the end of this year. By 
contrast, only two months of conceptual screening engineering 
have been conducted on a gravel island concept. A change to the 
island concept at this stage would entail considerable additional 
engineering to properly define the scope and cost of the project. 
Additional permits would also be required. The time required at 
this late stage for design, permits, and construction caused by a 
gravel island alternative would result in a full year delay in 
start-up of the Waterflood Project, when assessed against the 
current EIS schedule. 

As stated on pg. 2-5 of the DEIS, delays of a year or more in 
beginning secondary oil recovery could substantially reduce oil 
production in the mid-1980's. The Applicants estimate that this 
reduction in oil production capacity could amount to 100 MB/D to 
200 MB/D in the mid-1980's. 

The gravel island alternative appears to have been selected 
because of fish movement and water quality concerns. The DEIS 
suggests, however, that mitigating measures are available, i.e., 
a bridged breach at the Dockhead No. 3 location and a flow
through fish bypass intake design (refer pg. S-8). 

1. The cited sect ions have been expanded as appropriate. 

2. 

3. 

4. 

Agree. The Corps of Engineers has conducted a thorough 
analysis of comparative critical path networks 
engineering practices for alternative projects. 
able to anticipate a 1-year delay in start-up 
alternative. 

and acceptable 
It is reason

for the island 

Agree. These estimates have the concurrence of the Alaska Oil 
and Gas Conservation Commission. 

Agree that mitigating measures exist. However, the gravel 
island remains the environmentally preferred alternative 
because it represents a least environmental risk approach and 
avoids cumulative adverse effects. 
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Page 1-6 Table 1.4-1 - The DEIS claims that the solid-fill causeway 
is in potential conflict with the Alaska Coastal Zone Hangement 
Act. We do not find any specific prohibition against solid-fill 
causeways in either the federal or state statutes. We therefore 
suggest that the material in parentheses opposite Coastal Zone 
Hanagement Act in Table 1.4-1 be removed, as well as the Alaska 
Coastal Manaqement Plan reference on pg. 2-66. 

Page 2-2 Table 2.1-2.- Comparative Impacts of Alternatives -
Conunents regarding the columns entitled "Gravel". 

This table indicates gravel savings of 940,000 yds3 for Intake 
Configuration "B" (Gravel Island) as compared to Intake Configura
tion "A" (Breached Extension; proposed). This reduction in 
gravel requirements is overstated; our estimate for gravel require
ments for t~e Gravel Island is 715,000 yds3 for a reduction of 
685,000 yds of gravel. Table 2.5-4, pg. 2-53, shows gravel 
requirements for the causeway extension to be 900,000 yds3 and 
Seawater Treating Plant berm gravel requirements of 550,000 yds3. 
The Gravel Island will require a larger gravel berm than Config
uration "A" because of additional facilities shown on pg. 2~60, 
Figure 2.5-17. This is the basis for our estimate of 715,000 
yds3. 

Conunents regarding the column entitled "Operational Reliability 
and Efficiency".· 

1. 

2. 

The Intake Configuration "B" (Gravel Island) would result in 
a significant decrease in "operational reliability and 
efficiency" rather than a slight decrease. Our previous 
conunents addressing the Gravel Island alternative justify 
this description of impact. 

The Onshore Configuration "C" (Low Profile Pad) would result 
in a "decrease• in "operational reliability and efficiency" 
rather than the "same". While rigid insulation layers have 
been successfully used in the Arctic for gravel pads, par
ticularly pads surrounding or supporting buildings or other 
structures, they have not proven, in general, to be a viable 
method for construction of roads, which must handle module 
transport. The load-bearing capacity of the roadway would 
be compromised with the low-profile road and the capacity to 
carry loads in excess of 2,000 tons is not proven. Because 
t~e load-bearing capacity is highly dependent upon the 
thickness of gravel and the characteristics of the soils 
underlying the tundra, it is important that the road thick
ness be design,ed according to the soil characteristics. In 
thaw-unstable soils, even a five-foot-thick pad may be 
inadequate. Should the insulation materials break down, 
there could be a serious impact on the tundra and the 
timing of logistic movements. 

5. Disagree. Although there may not be specific references to 
solid_-fill causeways in the ACMP, there are provisions 
oppos1ng the adverse effects of such a structure on water 
quality, lagoonal cir:c~lation, ~t~. Federal/State Bj!aufort 
Sea lease sale cond1t1ons spec1f1cally prohibit continuous 
fill causeways. Applicant's proposed action now includes a 
50-ft clear-span bridge in the causeway extension. Text 
modified accordingly. 

6. Agree. Table corrected. 

7. Noted. 

8. Agree in part. For waterflood alone, the road would not be 
required for modul~ movement. However, the multiple use 
potential for the road is recognized. 
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3. De~ayed Waterflood would result in a "decrease" in "opera
tiona l reliability and efficiency" rather than "sam~ "· A 
delay could necessitate a large r projectcc~n~igurat1on and 
more components which would reduce the eLf1c1ency of the 
project. 

cc:nrnents regarding the column entitled "Effect on Local l.,.ater 
Quality and Circulation": 

Waterflood Secondary Recovery (p r oposed) and the Int~ke 
Con f i gura t ion "A" (breached extension) sh?uld be des1gnated 
" moderate" rather than "high" . The model1ng efforts con
d ucted have shown little change in water qual ity, especially 
when compared to natural changes caused by river runoff 
volumes and wind direction and velocities. While circula
tion patterns may cha nge, indications are that any such 
changes wou l d not be o f such magn i tude to ~ustify a.des
cription of the effect on local water qual1ty and C1rcula
tion as "high". 

Comments regarding the heading "Alternate Secondary Recovery 
Methods": 

This table states that the environmenta l impact of alternate 
secondary recovery methods is less than the proposed action. 
This item should be noted as unknown since it has not been 
adequately addressed. However, most of the alternatives 
discussed also include the injection of source water. 

Page 2-5 Fdurth paragraph - From an economic standpoint, t he No 
Action alternative would have a significant impact on the U.S. 
economy, both in terms of the negative impact on the national 
balance of payments (as was noted in the third paragraph) and the 
loss in federal income tax revenues. Both of these effects 
should be quantified in order to put the importance of the 
project in better perspective. 

For example , using an approximate average current OPEC price of 
oil of $30/barrel and assuming that ·lost Prudhoe Bay production 
without the waterflood of 350 MB/D in the late 1 980's (from Table 
1 . 3-1) would have to be made up by fore i gn imports, the effect on 
the balance of p a yments (in c onstant 198 0 dollars) would be 
approximately a n egative $4 billion per year . Th i s would be a 
significant contributor to a balance of payments deficit, amount
ing to about 10% of recent u.s. annual trade deficits and.would 
tend to weaken the U.S. dollar abroad, increase infla tion, and 
generally negatively impact the U.S. economy b y the reduction in 
the money supply. 

Also having a significant impact would be the reduction in 
federal tax revenues without the waterflood and it is suggested 
that this reduction and its ' impact be quantified as well. 

9. Agree in part. II. de\ay wou1d protla~~J' resJ1t 'n a \ar:;"' 

10. 

project (about 4 percent larger) that wcu' d \ncrease costs anc 
thereby reduce effic\ency . No signif ic ant reduction \n 
reliability would occur, however. 

Disagree . It is the Corps' op ini on that the partitioning 
effect of the causeway extens ion and subsequent changes toward 
a more marine environment wi 11 indeed cause a "high" eftect on 
local conditions. Although induced changes are somewhat small 
compared to natural fluctuations, these changes are 1n 
add it ion to natura l fluctuations. The fact that exact 
predictions of resulting ecosystem changes is beyond the 
state-of -the - art requires a cautious approach to effect 
assessment such that the decision-maker does not risk using 
in format ion that understates resource values in the realm of 
publ ic interest. 

11. Agree in part. 

12. Agree in part. No action would have a s ignificant impact on 
the U.S. economy. Hov1ever, the $4 billion overstates the 
impact. A more appropriate forec as t wou ld use a levelized 
average of the incremental product ion dur ing the peak years 
(presented in Tabli 1 .3-1) discounted to present worth, wh1ch 
l·tould then be valued at $30/bbl. Alternatively -- and more 
s imply- - the $30/bbl price (assumed constant),could be 
applied to the t otal anticipated incremental produ ~t1on of one 
billion bbl, then averaged over 20 years, which amounts to a 
$1.5 bi ll ion an nual increase in the balance of payme nts 
defic i t. The effec t of this increased defic i t is not taken 
lightly, however. It is consi dered to be a signifi cant 
adverse effect of the "no actio n" alternative. 

Th e impact of t he reduct ion in federa 1 tax reve nues is 
prob lematic-- far too amorphous to quantify since a mu l titude 
of assumpt ions would affect any scenario in wh ich corporate 
tax fi 1 ings are central. 

However, the State of Alaska has commented that, "whi le the 
f uture price of oil is hard to predict, tl1e operators i'IOuld 
pr obab ly pay out about one-third for amortizat ion, operating 
expense, and profit." Under this assumption the three part1es 
would share equally in lost (o r ga ined) reve nue. Chapter 4 .() 
(SOCIOECONOl"' IC EFFECTS, Operat i onal Impacts, Public Finane.:) 
describes the derivation of the $10 - 27 6111 ion sum for the 
State . The text of the FEIS has been revised accord ingly to 
i ncor porate the assumptions discussed here . 
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Page 2-7 -·First paragraph addressing alternative at the 
national level This paragraph implic~ that conservation 
practices on a nation-wide scale are an option to the pro
posed project. This is not a valid implication. All recent 
supply/demand forecasts have shown that all conceivable demand 
reduction programs fall short of eliminating foreign imports 
during the next several years. Therefore, if the waterflood 
is not undertaken, reliance on ~oreign imports will increase. 
There is no other realistic alternative for. reduction of the 
nation's dependency on foreign oil imports than increased 
domestic production. 

Page 2-18 Causeway Extension and Modifications - First Paras:..:aph -
V.'hereas the Applicants agreed to the concept of breaching the 
extended causeway just north of DH #3, the type of breach to be 
installed was and still is under evaluation. Therefore, no commit
ment on the type of breach was made. The 25-foot semi-elliptical 
breach is one of the alternatives still being evaluated, as well 
as the other alternatives discussed on p. 2/69-71. 

Page 2-33 - First complete paragraph - There does not appear to be 
a sound basis for the statement in this paragraph that "Effects 
of the existing causeway are judged to be adverse". Nor is any 
basis provided that would support the selection of a 25-foot 
culvert breach in the exis.ting causeway as the Environmentally 
Preferred Alternative. 

Overall, the justification and environmental benefit of such a 
breach has not been shown in the DEIS. In fact, as related in 
Chapter 3 (pg. 3-54), the studies that have been made on the 
effect of the existing causeway show no adverse impact. There 
are substantial reasons against the nearshore breach. First, the 
specified 25-foot size is not practical in this location where 
the water is 3-4 feet deep and the causeway elevation only eight 
feet. As correctly noted on pg. 2-69, this portion of the cause
way must support module transport weights in excess of 2,000 tons 
each, and the design of the bridge to reliably support such loads 
in the Arctic is a technical risk. 

We propose, therefore, that the nearshore breach alternative be 
abandoned as unnecessary. 

Page 2-47 "~nvironmental Impact of System Freeze Protection" -
Recent results of reservoir studies indicate there is a possibility 
that injected seawater may cause hydrate formation if the water is 
not heated above 40°F, Injection water temperatures possibly as 
high as 80°F might be required. The need, method, and location pf 
such heating is currently under ~tudy. The FEIS should reflect 
the possibility of additional heat and an assessment of possible 
~elated impacts such as additional air emission and warmer water 
in supply and transfer lines. 

13. Disagree with inference. Section 2.3 si.T.ply discusses 
national alternatives, of which secondary recnvery of Prudhoe 
Bay reserves illustrates a type of conservation option, as 
does reduced consumption. The two strategies are compatible, 
and no implication is made that the nation should forego 
secondary recovery at Prudhoe in lieu of reduced consumption. 

14. Applicant's proposed act ion now includes a 50-ft clear-span 
bridge in the causeway extension. Text modified accordingly. 

15. Agree in part. The basis for judging the existing causeway as 
having an adverse impact is indeed conceptual, based on a 
reasonable worst-case philosophy because adequate studies do 
not exist to provide complete field data. Furthermore, this 
judgment is based on the results of modeling that show a 
change to a more marine environment to the west of the 
causeway. Finally, in terms of cumulative effects, the 
current proposal for a causeway extension is evidence of 
additive future actions that may cumulativ~lyt act to 
intensify the effects of the existing causeway to a point 
where adverse effects are evident. The reason for including 
the culvert in the existing causeway as part of the environ
mentally preferred plan, was to address the conceptual need to 
intercept alongshore fish movements as close to shore as 
possible. It is recognized that this culvert is only 
marginally feasible from an engineering and biological 
st~ndpoint. The size of the culvert has been reduced to 
16 feet. 

16. Agree. Appropriate changes have been made. 
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For completeness, a description of the freeze protection system 
for water injection wells should be included in this section as 
well as Appendix B. 

Pace 3-78 Second to the last paragraph - This paragraph is 
incorrect and needs rewording because some goods and services are 
purchased loc ally. There is labor utilized from the North Slope 
residents, part of the oil field product is consumed within the 
Borough, and there are significant wage and salary payments to 
r esident employee s within the region. 

Page 3-9 3 - "Caribou" - There is a statement in this section 
which indicates the long-term adverse impacts on the three 
caribou herds utilizing the North Slope are difficult to predict, 
but significant negat i ve impacts are indicated. Significant 
negative impacts have not been indicated . To the contrary , 
extensive studies over the last ten years indicate that the 
populations and health of caribou are improving. This happens to 
correspond with the t ime of major oil development on the North 
Slope. · This demonstrates that significant negative impacts 
related to development are not indicated. 

Page 4-4 - First complete paragr aph (also pg . 1-2) - The DEIS 
states that "an energy equivalent of approximately 200 million 
bbls. (10 percent of expected recovery) of oil would be expended 
during construction and operation of the p r oposed project". 

The Prudhoe Bay Unit has estimated and furnished i n earlier 
comme nts , that the fuel requirements f or the Waterflood Pro j e ct 
will amount to 5 % to 10 % of the incremental oil r ecovery from 
the waterflood, or 50 to 100 million barrels. This is much 
less than the 200 mil lion barrels figure cited in the DEIS. 

Page 4-15 - Se ismo logical Activity - The Prudhoe Bay area is 
generally considered to be a low seismi c risk area . (Relative 
Se i smicity Factor of 1 -effective ground acceleration of· 0 . 05g) 
In addition, it i s believed that water injection, when injection 
pressu re does not approach overburden pressure (as will be the 
case at Prudhoe Bay) will not increase the frequency or severity 
of earthquakes, 

Waterflooding is carried out routine ly in more seismically 
active areas (Cali f ornia, Cook Inlet). 

17 . Disagree . 

18. Agree . Text revised . 

19. Disagree. The section relates to futu r e development . Data 
have been developed by the Alaska Department of Fish and Game 
and the University of Alaska t hat clearly ind icate that the 
collective Prudhoe Bay development has caused the cow/calf 
segment of the Central Arctic caribou herd to be displ3ced 
from former calving habitat within the oil fie ld. This is 
considered to be a signif icant negative impact i n terms of 

- long-term implications of oi l development on the North Slope . 
The causes of recent i ncreases in populati on of the Centra 1 
Arct ic caribou herd have not been determined, bu t State 
sc ientis ts have suggested that incr ease d calf sur vi va l 
"co inci ded with a series of mil d win te rs in the late 1970's 
and the almost total eradicat ion of the area's wolf population 
durin g the spring of 1978 " (ADF&G res pons e to DEIS) . It 
should be noted that potenti a l adverse effects of Prudhoe Bay 
development on car i bou are a recognized concern of the 
PBU owners and operators. Throu gh thei r own studies and 
coordination with agenc i es, they have made adjus tments to 
reduce these effects. 

20. Agree . Text corrected. 

21. Noted. 



22 

23 

Paqes 4-85 to 4- 87 - North Slope Borouah Fiscal I moact -
On ?9· 4- 87 of the DEIS, it is-noted that "the facility i s 
estimated to require a crew of approximately SO people, or a 
total work force of 100 (rotation of 7 days on, 7 days off}". 
This is in error . As indicated in Table 2.S-6 on pg. 2- 63 , the 
numbe r of permanent operation positions ne eded for the project is 
estimated to be 60-70~ and maintenance positions, some 20-25. 
With approximately four people required for each operator posi
tion, as noted in the footnote on Table 2.5-6 (two 12-hr. spifts; 
two rotations), and assuming two people for each maintenance 
position, the total work force addition would be in the range o f 
280 to 330, or considerably more than 100. 

It is our understanding that for tax revenue purposes, the North 
Slope Borough uses the total work force rather than the number o f 
positions. Consequently, the property tax revenues quoted on pg. 
4-87 would appear to be understated, since they are based on a 
work force figure of only SO, rather than the total estimated 
additional work force of 280-330. 

It is also our understanding that from the formul a in AS 29.S3.045(c) 
it would not be appropriate to use bonded indebtedness in calculat
ing the per capita incremental impact on tax revenues of the 
waterflood. 

Accordingly, the figure of $7,203 per capita quoted on Table 
4.2-11 , footnote (b) (pg. 4-85) does not appear to be appropriate 
in estimating the estimated fiscal impact of project construction 
on the North Slope Borough. 

Fisca l impacts on the North Slope Borough, therefore, during both 
the construction and operational phases, should be appropriately 
revised in Section 4. 

22. Agree. Text revised. 

23. It appears that there i s some confusion about how North Slope 
Borough popu 1 at ion estimates at Prudhoe Bay were derived in 
the past. Part of the confus ion stems f rom the fact t hat 
at the ti me counts we re take n a large proporti on of the 
population was contract personnel with leave rotations quite 
different from t hose of o i l company operating employees . 
Never the less, the theory was that only workers on s i t e at the 
time of the census were to be included in the census. This i s 
clearly expressed in a recent l et t er from t he U. S. Cens us 
Bureau Reg i ona l ~1 anager (Sc hweitzer, Ma rc h 16 , 1980) : 
"Histor ically, the Bureau has enumerated construction and 
ma intenance workers at the location where t hey spent mos t of 
the week which included the census day . For example, t his 
wou l d mean that the workers at the dri ll ing sites on t he North 
Slope on Apri l 1, 1980 wo ul d be included in the populat ion 
counts f or the Nort h Slo pe Borough. " 

The foregoing not withstanding, it appears that fiscal impac t 
analysis is now outdated . The U.S . Census Bureau inte nds to 
change its residency rules regard i ng remote work sites such as 
Prudhoe Bay. Henceforth, the Bureau will enumerate workers at 
these sites to their permanent place of r esidence. Si nce 
vi r tu al ly none of the Nort h Slope o il f i eld wor kers mak e 
Prudhoe Bay their permanent place of residence, they wi l l not 
be counted amon g the popul ati on of t he North Slope Borough. 
It is t he opinion of the Al aska Department of Commun ity and 
Regional Affairs that the St ate must use U.S. Census dat a for 
its determination of reven ue sharing and other per cap it a 
entitlements such as 43 . 56 Tax Cr edit . Thi s po l icy wi l l 
r esu lt i n a substant i al reduct ion of revenue t hat the Nort h 
Slope Borough will recieve for ge nera l operati ng pur poses 
(i .e ., revenue l imited by AS 29 .53) . It al so means that t he 
increment al permanent an d tempor ary workforce generated by ~ 
Wa te r fl ood Pro j ect wi l l have no impact on general 1over n~en t 
r evenues of the North Sl ope Borough. The 1ncr ementa assessed 
value of Nort h Slope Boro ugh property represent ed by t he 
1~ aterflood facilit ies wi 11 not affect revenue of t he Bo rough 
used to retire out stand i ng bonded debt. In the l ong run, t his 
incremental value may enhance the abi l i ty of t he Borough t o 
sell future bond issues by l owering t he rat io of net genera l 
obligation bonded debt to assessed value. In sum, i t now 
appears that the Waterfl ood Project may have no siqn if icant 
publ i c fiscal im pact in the near term on the Norih Sl ope 
Borough. Text is revised accord ingly. 
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Page 5-2 - "Programs Relating to Project Performance and 
Enginee~inc" - Because of the depth of the r eservoir, noticeable 
subsidence is extremely unlikely. 1-!oreover, the impact of the 
Waterflood Project on subsidence would be a positive impact 
acting to reduce the potential for it. A special ongoing moni
toring program is unnecessary and not cost-effective. 

There is no need to measure biocide a nd coagulant levels in the 
effluent during and after backwash; proper monitoring is to 
measure residual biocide and total suspended solids in the 
effluent. 

Page 5-2 "Monitoring for Permit Compliance" - The fourth 
suggestion for air quality evaluation in the vicinity of new 
emission source is not reasonable. The air quality at Prudhoe 
Bay approaches pristine quality and there is no danger of 
exceeding ambient air quality standards or incremental limita
tions . Furthermore, a simple test of the emission rates to 
verify compliance will ensure national ambient air standards 
are not exceeded. 

Page S-9 - Second Paragraph - This paragraph regarding the West 
Operuting Area low pressure pipeline alternative routes does not 
recognize the need for an access road between Pad "K" and Pad "E" 
for field production development. 

Production from Pad "K" (expected in 1982) must be routed to 
Gatheri ng Center ffl in order to process oil from that portion of 
the field. A route to G.C. ffl via the environmentally preferred 
alternative, i.e., Alternative B, is not practical. The road 
from Pad "K" to Pad "E" would not only acconunodate oil and gas 
producing pipelines for Pad "K" development as well a~ combine 
facilities for men, materials, and module transportatlon, but 
would also acco~~odate Waterflood low pressure pipelines. Thus, 
the road provides multiple-use for not only the West side of 
Prudhoe Bay field, but also for oil development west of Prudhoe 
Bay. 

Since the need for this road is established under a separate 
permit application, and is independent of the Waterflood Project, 
a low pressure pipeline route not using the shortest alignment 
would probably result in more damage to the habitat . 

Paae S-9 - "Electric Power Lines Burie d i n the Ca u seway '' - The 
method of providing power to the Seawater Treatment Plant is 
still under study and evaluation, but at the current time'the 
Applicant sees no reason to deviate from the method as described 
in the "Proposed Project" contained in Appendix B, namely, . 
burying the power cables in the causeway. The impa ct of strlng
ing these cables overhead should still, however, be addressed. 
Moreover, the Applicants feel that bird kill could be quantified 
(p. 2-83) and that it would sho~l t hat a fatal collision by birds 
with the power lines would be rare and, hence, not a significant 
impact (refer to Chapter 4). The question of whether to bury the 
power lines or to go overhead woul d then be an engineering 
optimization. 

24. Agree 1n part. 'tlaterTlOO<l~"19 .. ~\ i r _ -~·-·~ '. ~ curr"· ·- rt: .·.-: 

25. 

chance of subsidence. Ho .. ever , estatlisning survey po',nu. -.~ 
very inexpensive ana would cover th is e~cntuality . lhis · s -
the purview of the Alaska Department of ~atural Resources and 
the Alaska Oil and Gas Conservation Commissi on . 

Agree in part. See revised Chapter 5.0 and revised tlPDES 
permit draft (Appendix O). 

26. Noted. Final air quality or emissions monitoring require8ents 
will be established by EPA. 

27. In naming the environmentally preferred components, a lterna
tives that would avnid or reduce adverse effects on importan t 
wetland values; aquatic resources; wil dlife migration path
ways; and feeding, breeding, or calving areas, wilderness 
values, visual resources, and subsistence were considered . 
The short-term, long-term, and cumulat ive effects on these 
items were considered, as well as the feasibility and practi
cality of alternatives. The environmentally preferred 
alternative does not result from great weight being put on 
ecorromic or efficiency criteria. Through this process, the 
categorical values and effects of alternatives available to 
the decision maker can be made more clear. In making final 
decisions on the waterflood permit applications, the Corps 
will -consider all relevant items that are in the public 
interest . In t he case at issue, route "B" was designated the 
environmentally preferred alternative primarily because i t 
avoids habitat fragmentation. Alternative B would cause a 
greater loss of wetlands. This loss would, however, occur 
adjacent t o existing roadways and pipeline routes. In 
conclusion, route B remains the env ironmental ly preferred 
alternative because it avoids habitat fragmentation. Route 
A-3 would be thP. second choice . 

28. The text of the Summary, Chapter 2.0, and Chapter 4.0 has been 
modified to accommodate buried power cables as part of the 
proposed project. A more detailed discuss ion of possible bird 
mortal ity resulti ng from overhead lines has been added to 
Chapter 4.0. Bird mortality cannut be "quantified" since i [ 
depends on site-specific conditions. Isolated in stances of 
higher morta li ty dur ing unusual conditions could affect loca l 
bird poplations on a shorl-term basis. 
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Pa~e 60 Fiaure 2.5-17, p . 2-62, p. 2-88 and Appendix B -
Po~er for Gravel Islands - Description of the gravel is land 
option in the DEIS indicate s power cables would be buried along 
the existing West Dock causeways. This is not correct, as power 
wou ld be generated locally for the gravel island, thus eliminat
ing the need for extension of the power transmittal system from 
the CCP. 

Introductory Remarks on Appendix K Comments - The Applicants 
in the following comments have limited their remarks to only 
those items of greatest significance. Minor items viewed as 
having little impact on the DEIS have not been addressed. 

Appendix K - On page K-2 - Reference is made to various reservoir 
studies conducted by Prudhoe Bay Unit Owners and the Alaska Oil 
and Gas Conservation Commission (AOGCC). 

Item 6 states that the waterflood will increase gas recover
ies by 15 % of the gas-in-place . Apparently this indicated 
increase is based on reservoir studies by H.K. van Poollen 
for the AOGCC. The van Poollen results present recoveries 
at the end of the oil producing period which does not 

'necessarily correspond to the end of gas production. 

Item 7 states that Gas Sales should not commence prior to 
the start-up of source water injection. However, this 
conclusion is not supported by any of the reservoir studies 
quoted. 

00 32 Appendix K - On page K-7 - High gas oil ratios in the Eastern 
00 portion of the Field are quoted as evidence of excessive with

drawal rates. The Owner Companies recognized from the outset 
that the presence of continuous shales in the area would prevent 
adequate gas cap s upport and effective gravity drainage . How
ever, it was necessary to withdraw fluids to verify t he contin
uity of these' shales. Such verification has now made this 
portion of the reservoir a prime candidate for waterfloodin~ and 
the companies have restricted the area offtake to arrest the 
localized abnormal pressur~ decline until waterflooding can be 
initiated. 
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Appendix K - On page K-8 - Several alternate r ecovery methods are 
discussed in regard to their application at Prudhoe Bay and the 
DEIS generally concludes that no tertiary process is viable . 
While the t e chnical and/or economic feasibility of t ertia ry 
recovery processes at Prudhoe Bay has not been demonstrated at 
this time, continued improvement of EOR (Enhanced Oil Recovery) 
technology could allow implementation in the future. The PBU 
Working Interest Owners are continuing and intensifying their 
study of EOR processes for application to some areas of the 
Prudhoe Bay Reservoir. All processes b e ing studied are generally 
enhanced recovery techniques that are compatibl e with , and 
supplemental to, waterflooding, and that would generally be 
conducted concurrently with waterflooding. 

Appendix 0 - Preliminary Draft NPDES Permit - Prudhoe Bay Unit 
will submit detailed comments on NPDES Permit to EPA . Comments 
on other permits (i.e., PSD , water quality certifications, etc.) 
will be submitted as necessary. 

29. Agree. Text mod if ied. 

30. Noted. Text clarified to include this point. 

31. Disagree. Studies by H. K. van Pool len fo r t he Alaska Oi l and 
Gas Conservation Commission make this conclusion , supported by 
Figure 2.2-1. 

32. Noted. 

33 . Agree. 

34. Noted. 



Anchorage 

CHAMBER of COMMERCE 

July 15, 1980 

Col. Lee Nunn 
Corps of Engineers 
P.O. Box 7002 
Anchorage, Ak. 99510 

Dear Col. Nunn: 

Crossroads of the Air World 

The Economic Development Council of the Anchorage Chamber of 
Commerce has reviewed the draft EIS for the proposed water
flood project and in their opinion, the impact assessment 
described in the document appears to be complete and thorough. 
We feel that the requirement of the Environmental Policy Act 
of 1969 guidelines have been met. We have noted that the 
Environmental Impact Statement has ·identified alternatives 
to the project and alternatives within the project by which 
the waterflood may be implemented. In our view, none of the 
alternatives are viable as substitutes for the project. The 
1 billion barrels of oil which will be generated by the water
flood project are urgently needed to augment our national 
energy supply. The only reasonable alternative supply is 
increased oil imports, with the consequent increase in our 
international balance of payments deficit and the risk of 
interruption of access to tha.t supply. In addition, the 
alternative ways of accomplishing the waterflood which have 
been identified, in our view, are not justified. 

The waterflood project is not only important to the Prudhoe 
Bay Unit Owners, but to the nation as a whole. As the DEIS 
points out, the one billion barrels of oil recovered as the 
result of waterflooding is equivalent to finding a world
class, giant oil reserve. From a national economic stand
point, the project will have a positive impact on the balance 
of foreign payments and increase tax revenues. The waterflood 
project will reduce the cost of foreign imports by $4 billion 
per year in the late 1980's. This amounts to about 10% of the 
current deficit. Federal tax revenues would be on ·the order 
of $1-2 billion per year in the same time frame. The favor
able impact on the nation's economy would tend to. strengthen 
the U. S. ~ollar abroad and decrease inflation. From a 
national security viewpoint, the project will decrease our 
reliance on foreign imports. There is no other realistic 
alternative for reduction of the nation's dependency on 
foreign oil imports (about 50% of our needs) than to increase 
domestic production which is the purpose of this project. 

ANCHORAGE CHAMBER OF COMMERCE· 612 F STREET, ANCHORAGE'. ALASKA 9.9501 · <907> 272·2<101 

Comments noted. 
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Col. Lee Nunn 
Pa<;e 2 
July 15, 1980 

This project appears to be one which all Alaskans can support, 
since the benefits are large and the potential harmful impacts 
very small. · · 

The Anchorage Chamber of Commerce therefore urges the Corps of 
Engineers to approve the applicant's applications and issue 
the. requested permits. 

Sincerely, 

ctfiCL.,_k ~. Va .• , )O-<.d-
Frank N. Van Zant 
Executive Vice President 

FNVZ/sp 



The following is a transcript of the public hearing. The entire 
testimony was considered in preparation of the FEIS and is available 
here for further reference. Responses to numbered questions and 
concerns not previously.addressed follow the testimony. 

TESTIMONY 
PUBLIC HEARING 

PRUDHOE BAY WATERFLOOD PROJECT 
1:30 P.M. 15 JULY 1980 

BARROW, ALASKJ\ 

Colonel Nunn welcomes the assembled to the Corps Environmental Protection 
·Agency meeting witn regard to waterflood project. 

·coL. NUNN: We appreciate you taking the time to attend this meeting and 
to share your views with us. We realize that many of the items to 
be discussed are a direct concern to the people here in Barrow as 
well as the people across the North Slope. I'd like to take a 
moment here to ask everyone who has not done so, to pick uo a copy 
of the handout labelled Public Hearing-Barrow, Alaska. We have some 
copies of slides in there which we will not be able to project 
today, but you'll need to refer to during my presentation today. 
Also, there are copies of the draft Environmental Impact Statement 
and copies of NPDES and PDA permits that have been issued on the 
table to your right. I'd also like to introduce the people sitting 
here with me today that will make up this review panei and who ~Jill 
attempt to answer your questions. 

Jim Sweeney: Director of the Alaska Operations Office of the 
Environmental Protection Agency. 

Ben Kutscheid: Corps• Environmental Resources Section in our 
Engineering Division. 

Captain Mike Mahoney: Corps• Regulatory Functions Branch, the 
permitting brancn of the Corps of Engineers. 

The purpose of this public hearing is to give you an opportunity to 
express your views on the draft Environmental Impact Statement which 
we refer to as the DEIS for the issuance of Section 10 and Section 
404 permits for the Waterflood Project; Section 10 permits being 
primarily related to navigation, and Section 404 permits to water 
quality, the disposal of dredge and fill materials into the water. 
This project is proposed by the SOHIO Petro 1 eum Company and the ARCO 
Oil and Gas Company in order to recover an additional 1 billion 
barrels of oil from the presently producing Prudhoe Bay Oil Field. 

The EPA, The National Marine Fisheries Service, and U.S. Fish and 
Wildlife Service are what is known as cooperating agencies in the 
preparation of this EIS. In other words, they are of equal stature 
with the Corps with regard to the revi~w and preparation of the 
EIS. Under a third party contract the firm of Dames & Moore 
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performed much of the detailed analysis in the proposal under the 
direction of the Corps of Engineers. So the documents that you 
have. which are two volumes with the sunset scene on the front, were 
prepared with the help of Dames & Moore but under the Corps of 
Engineers supervision and direction and with the full review of 
these cooperating agencies. The Corps is ultimately responsible for 
the EIS. 

The people from Dames & Moore, ARCO, and SOHIO were held up in ther~ 
departure from Anchorage today because of the weather here in 
Barrow. I expect that they are in route and will arrive sometime 
during the course of this meeting. There absence should not hold us 
up in any way, but if you have questions that we cannot answer they 
might answer them later, we will make them available to respond to 
those questions. There are other permits required in addition to 
the Corps permits. The U.S. Environmental Protection Agency, which 
is responsible for insuring permits for discharges into the air and 
water is jointly conducting these hearings with the Corps as I· 
indicated. I'll give the floor to Mr. Jim Sweeney of the Alaska 
Office of the EPA to give you an overview of their involvement with 
the project. 

JAMES SWEENEY: As the Colonel said, I'm here today to present a 
statement on what EPA's role has been in this process. As mentioned 
specifically, there are two EPA permits invo.lved in the Waterflood 
Project. One is the National Pollutant Discharge Eliminatio~ System 
permit, which is a wastewater discharge permit. For short it's 
called the NPDES permit. The other is a permit for the prevention 
of significant deterioration that's the air emission permit and for 
short its called the PSD permit. Also, I will be commenting briefly 
on the draft EIS as in a role as a cooperating agency with the Corps 
of Engineers. But before I get into these permits as such, I would 
like to make clear that I'm here for two reasons. One to provide 
information on our proposed EPA actions and the second is to get 
comments from you on anything that you have that concerns the 
project. After the hearing today the comment period on these 
permits wili continue to be open and any comments that you want to 
make in writing I would suggest and encourage you to do that and to 
submit those comments to the EPA. 

As said, EPA has been actively involved in the preparation of this 
EIS, and much of the information that EPA used in the drafting of 
these permits has come from the EIS. 

The first permit I'd like to talk about in some detail is the NPDES 
permit. The draft NPDES permit for the Prudhoe Bay Waterflood 
Project is based on the requirements of the Clean Water Act of 
1977. The Act specifies two major cortsiderations EPA has to make 
and for evaluating a particular discharge. One of these is the 
technology for reducing or eliminating the discharge and the second 
consideration is the Water Quality Standards. The most stringent 
limitation based on these two factors is used in limiting the 
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discharge. That is, if under evaluation it shows that a minimum 
technology level is achievable regardless of the impact on water 
quality then that technology level has to be applied. But if, even 
after applying that technology level, the Water Quality Standards 
will be violated, then additional technology has to be provided in 
the treatment of the discharge. These technology limits that I'm 
referring to here are called the Best Available Technology 
Economically Achievable and the Best Conventional Klutch Control 
Technology. There are no EPA promulgated guidelines for these two 
particular technology levels and therefore, what EPA did in looking 
at this project was t9 review these technology levels based on the 
best engineering judgment that our technical staffs in EPA made. 
The Water Qual-ity Sta~dards we'te talking about in this case are the 
Alaska Water Quality Standards that apply to marine waters. The 
Water Quality Standard is Class 2 and the uses to be protected are 
the growth and propagation of fish, shellfish, aquatic life, 
wildlife, and seabirds, waterfowl and fur bearers. With this 
background, I'd like to specifically discuss the two discharges that 
are involved in the application for the Waterflood Project. One of 
those is the filter plant backwash discharge which is called outfall 
001 and then there's the marine life that's slouth from the 
untreated seawater which is called outfall 002. The applicant 
proposed to discharge the first outfall through the difuser system 
about 1,000 feet west of the proposed causeway. The second 
discharge was proposed to be discharQed east of the seawater 
treatment plant at the end of the causeway. In evaluating these 
discharges, EPA determined that there was no reasonable technology 
available under our determination of best practical treatment or 
best conventional treatment and best available treatment. This is 
mainly resulted from the uniqueness of the arctic environment where 
some of the alternatives that would normally be used such as solids 
removal land disposal just were not technically or economically 
feasible. This had to mainly do with the disposal of the solids 
after you recover them on land. Therefore, the major emphasis in 
our review was in looking at Water Quality Standards that applied to 
the receiving water. And in this regard, the State of Alaska, 
Department of Environmental Conservation provided much of the 
information which we based our evaluation on and we have two 
representatives of the Department of Environmental Conservation here 
today, Doug Lowry and Paul Bateman and they could also be available 
to answer any more detailed questions in the water quality 
considerations. 

In conducting the water quality analysis review, we determined where 
the applicant proposed to discharge the filt~r water backwash called 
outfall 001 is not acceptable. At the propos~d discharge location 
west of the treatment plant the Water Quality Standards in our 
evaluation would be violated for suspended solids. Therefore, we 
specified in this draft permit that the outfall be more than 1,000 

·feet north of the seawater treatment plant and for discharge in 
about 15 feet of water. At that point i~ time, with that discharge 
location, the Water Quality Standards would be met. Now, there was 
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no technology limits that we applied to the discharge so essentially 
we have limited the discharge in the proposed permit at the levels 
included in the permittee's application. These levels were 
determined by us to be reasonable based on information available on 
the Beaufort Sea water quality. Rather than go through and list to 
you the specific 1 imitations in the p.ermit, I would refer to the 
copies of the draft permit which is available over on the desk. If 
anybody has any specific questions, I'd be glad to go over that in 
more detail after this. So the main thing we did is move the 
discharge from the applicant's proposed location and then we 
included in the permit an extensive monitoring program to further 
assure that the discharge would not have any adverse water quality 
impacts. We have added a monitoring program that would essentially 
provide for accumulation of additional background information on 
receiving water and provide information that could be used in 
subsequent permit issuance. Now the monitoring program in the 
permit includes influence and affluence discharge monitoring for 
most of the parameters listed in the pemit. It includes an analysis 
of the 65 priority toxic pollutants covered under the Clean Water 
Act and it includes a receiving water monitoring program developed 
by Alaska Department of tnvironmental Conservation for water quality 
and biological sampling. 

In summary, it's EPA'~ tentative determination that a 5 year permit 
could be iSsued to ARCO and SOHIO for the discharge of pollutants 
into the Beaufort Sea associated with the Waterflood Project. The 
permit may also contain additional mitigation measures which we 
determined to be necessary and appropriate as developed through this 
public review process. That is essentially the information on the 
NPDES permit. Next I would like to discuss the PSD permit or our 
air emission permit. 

Before a major new source can be constructed tney have to have a PSD 
permit for the air emissions. To get a PSD permit they have to make 
essentially three demonstrations to the Environmental Protection 
Agency. They have to demonstrate the source is providing the best 
available control technology for controlling the air pollutants. 
That the source will not cause a violation of the PSD increment. 
This particular demonstration is not applicable to the Waterflood 
Project because of the types of pollutants that are associated with 
the air emission. The third demonstration is the source will not 
contribute to a violation of the National Ambiant Air Quality 
Standards, The procedure for determining the best available 
treatment is relatively straight forward. It's based on a review of 
what other types of industries are doing in the u.s. and coming up 
to make sure that the emissions are at the lowest reasonable level 
based on energy and technology limitation and economic limitation. 
To assess the National Ambiant Air Quality Standards, a combination 
of activities is necessary and it involves evaluating meteorlogical 
conditions and existing pollution sources. This air impact analysis 
was conducted and from the stud. ies it was determined that the 
project would not cause violations of any of the National Ambiant 
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Air Quality Standards. The PSD application is for ten gas-fired 
turbines and nine gas-fired heaters and the review that EPA 
conducted under PSD was for the nitrogen oxide and carbon monoxide 
discharges. Based on this review we have determined that a PSD 
permit is appropriate to be issued unless some substantive 
information is offered during this public review process that 
demonstrates that it's not appropiate. 

The last thing I'd like to talk about is the draft EIS. We have 
conducted a detailed review of the EIS and overa:l its the judgment 
of EPA that the draft £IS doe· address the significant environmental 
issues related to the project. As a result the EPA supports the 
Corps of Engineers en vi ronmenta lly preferred alternative over that 
of the applicants proposed project. Tha::•s an I wanted to sa.y, 
Colonel Nunn. 

COL. NUNN: As I indicated earlier, the U.S. Fish and Wildlife Service is 
also a cooperating agency within the EIS process anc we've been 
working very closely with their Northern Ecological Servi~es Office 
in Fairbanks. Representing that office today is Jerry Strobele and 
Jerry would like to make a statement. 

You'll have opportunities to direct your questions to any of these 
people as soon as we finish these i~troductory rem~rks and 
descriptions of the project. 

JERRY STROBELE: My comments will address three areas and pertain both to 
the Corps EIS process and to the NPDES permit process. For openers, 
the Fish and Wildlife Service supports the Corps environmentally 
preferred alternative. This is the design that we would like to see 
constructed. I would like to stress the importance of a well 
coordinated monitoring program to followup on the construction aild 
operation of the project, once the permits have been issued. Here I 
would,particularly address the NPDES permit program. The inffluent 
and affluent characteristics monitoring program seems entirely 
adequate to us. The receiving water monitoring program we would 
like to see incorporated into a much broader scope monitoring 
effort. In May of this year, the Outer Conti nenta 1 Shelf 
Environmental Assessment Program Arctic Project Office conducted a 
3-day workshop in Fairbanks where scientists have been working under 
the OCSEAP program. Industry representatives, and concerned 
resource representatives, were present and discussed the parameters 
of a strong monitoring program. Now the results of such a program 
would be dependent upon the final design of the Waterflood Project. 
However, the strongest point that came out of the workshop was that 
a single monitoring effort, extremely well coordinated, would be the 
best and most cost efficient ~onitoring program. And so 11m here 
today making a pitch to EPA and to the Corps to take the leadership 
and coming up with a strong interdisciplinary monitoring program for 
the project. 
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My only other comment concerns the DEIS itself. As the Colonel has 
said, the Fish and Wildlife Service is a cooperating agency in this 
effert. We have been involved in part of the writing of the DEIS 
but most of the work was borne by the environmental accessment 
prepared by the consultants to industry. I would like to take this 
opportunity to say that Ben Kutscheid on the Corps staff has done a 
marvelous job we think, of taking information provided in the ' 
accessment by industry and turning it into this DEIS. We will 
provide formal comments to the Corps on the DEIS through the 
Department of Interior in Washington D.C. My only comment on the 
DEIS would be I'd like to see the role of the benthic invertebrates 

·- in Gwydyr .Bay emphasized. These invertabrates are of extreme 
importance to feeding anadromous fish and waterfowl and I'd like to 
see that particular section of the DEIS strengthened to show that 
the be~thic invertebrates are provided by the current system which 
comes in fromthe east on-Gwydyr. Bay. That's the extent of my 
comments I will be available later on for any questions if anybody 
has any. 

COL. NUNN: Today•s agenda has two parts; the first part will be a brief 
presentation explaining the EIS process and the effects of the 
several alternatives, and the second and most important part will be 
listening to your comments. 

Now if you'll refer to the handout which we have prepared for 
today•s meeting, the second page is Figure 1 and Figure 2 represents 
the process that we're going through in the preparation of this 
document with regard to the Waterflood Project and the final 
response that will be made to that document once it is prepared as a 
final EIS. This step that we're at today is just one step in 
deciding whether to issue, deny, or issue with conditions, a Corps 
permit. 

After the application is received, we decide if an Environmental 
Impact Statement is needed, and that's a definite step at that 
point, we then hold scoping meetings to identify the issues. As you 
recall, we held scoping meetings during the month of December here 
in Barrow, in Nuiqsut, Kaktovik, and they were also held in 
Fairbanks and in Anchorage. Once these issues are identified, we 
prepared the draft EIS. After 45 days of public review, a final ElS 
will be prepared and circulated. After that step there is a 30 day 
period following the distribution of the final ~IS before I can make 
a decision whether or not to issue the permit. The EIS is an 
important aid in my decisionmaking process. The final EIS, of 
course, will include your comments, both comments here today and 
those which may be submitted in writing. Therefore all of this 
information will come to me for a final decision (before I make my 
final decision on the permit). During this entire process the Corps 
remains neutral, we're neither supporters nor detractors of the 
project. It's our intention to assess all the alternatives 
including the applicant's proposed project and the no-attion 
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alternative. In Figure 2 we have an outline of the Waterflood 
Project extent. It reflects the proposals and the alternative 
actions. At Prudhoe Bay, practical alternative waterflood methods 
have two basic parts. One is the method of getting water from the 
sea, and the other part is getting the water to the injection wells 
to be forced down into the oil bearing formation. During this EIS 
process we looked closely at the environmental effects of an island, 
various ways to breach a causeway that might be built in lieu of a 
island, several alternative pipeline routes, and an alternative. 
intake system. 

. . 
I want to spend a little time now on each of these. On Figure 3, 
you can see that the applicant's proposed project includes a breach 
in the extended causeway. We looked closely at various v1ays to 
breach the causeway. A causeway using culverts or bridges. The 
bridge breach is believed to have a far greater capability of 
allowing fish to pass through the causeway than a culvert breach 
would be. Figure 3 reflects the various locations, types, and sizes 
of breaches in that causeway. 

Figure 4 illustrates an island alternative. This island alternative 
involves locating the water intake in a treating plant on the island 
with pipelines buried in the sea floor back to the existing 
causeway. We consider that this approach has the least 
environmental risk with regard to movement of fish and other 
organisms that live in this area. ·This would not effect circulation 
and does not guide fish to the intake as would a causeway. This 
particular method however, is significantly more costly and is 
considered to be less reliable. 

In Figure 5 we have two methods (two alternate methods) for 
designing the intake. Alternative designs of the intake have 
noticably different effects on fish survival. On the left of Figure 
5 is an illustration of proposed traveling screen which transports 
entrapped fish on buckets to a marine life return line. The 
alternative on the right is a high volume angled scree'n method which 
would cut fish casualties by about 50 percent as oppossed to the 
traveling screen method. 

On Figure 6 we have a reproduction of an aerial photograph which 
reflects some of the alternative pipeline routes. The proposed west 
pipeline route is labelled A-1, the center line on the map. The A-2 
and A-3 avoid, to a great extent, the valuable drained lake basin 
complex but they are more costly. Alternative B involves expanding 
an existing route. It's about $25 million more expensive then the 
applicant's proposed route but modifications of habitat, wildlife 
habitat in the area would be avoided. I should note for you that 
there are economic and engineering justifications for pipelines 
other than waterflood between Pad K and Pad E. Pad K is at the top 
of the alternative route shown there and Pad E at the bottom. 
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In Figure 7 we have a chart which reflects the comparative impacts 
of the various alternatives. Thi alternatives are listed down the 
l@ft side, and across the top you see the major impacts of these 
alternative. This table then, just conveniently protrays what the 
Corps considered to be the major impacts in a compact form so that 
you could access the relative impacts of the various alternatives. 
At this time I'm going to see if Ben has any specific points with 
regard to this matrix that he would like to bring to your 
attention. Again we are still looking at Figure 7. 

BEN KUTSCHEID: Thank you Colonel. I think it's important to note in 
this matrix that the proposed project has the highest operational 
reliability but it also has a potentially important impact on 
anadromous species. Also the proposed project does have a 
disturbance element, there for migratory birds, waterfowl, and 
such. Now that part of the project is primarily caused by the 
elevated powerlines that are proposed to run out the causeway. As 
an alternative to that there is the method of burying those 
powerlines in the causeway. Or, of course, with the island there 
wouldn't be the need for powerlines. In terms of the contribution 
to cumulative effects the proposed causeway with the proposed intake 
we feel has an important effect on cumulative impacts. The gravel 
island has almost negligible effects, cumulatively. Now, there~are 
mitigation possibilities for the proposed causeway and that is with 
the breeches or with t~e alternate intake system. Those of course, 
reduce the direct impact and reduce the cumulative effects. That's 
all that I have to say Colonel. 

COL. NUNN: If there's any questions with regard to this chart or if 
you'd like an expansion on it, we'll be available later. The 
information, of course, is available in the draft EIS and we've just 
pulled it out here to make special note of it, since we think it 
will be a useful document for your review and consideration. 

At this time I'd intended to allow the applicants to present some 
additional details about their proposed project. Is Mr. Owens here 
yet? (He was not there) 

Mr. Joe Solove, who represents the ARCO Oil and Gas Company and has 
been working with waterflood since its inception, will describe some 
of the main features from the industry's standpoint and if Mr. Owens 
arrives late and has some material that would aid in explaining this 
we'll give him a few minutes at that time. 

JOE SOLOVE: As the Colonel's indicated my name's Joe Solove, I'm with 
ARCO Oil and Gas Company, and I'm in the Land Department. I intend 
to give a description of the waterflood system, sort of an overview. 

The proposed Prudhoe Bay Unit Waterflood Project will provide the 
facilities for injection of approximately 2.2 million barrels of 
seawater per day into the Sadlerochit oil producing formation for 
the purpose of recovering approximately 1 billion additional barrels 
of oil. In addition to seawater injection, approximately 1 million 

98 



barrels of water are produced with oil, that )s of produced water, 
will be injected into the formation. The produced water injection 
facilities are planned to be installed as required by the oil 
producing operator and aren't a part of this project. These are 
separate facilities and will be the subject of separate permit 
applications submitted by the appropriate operator. Seawater would 
be taken from the Beaufort S~a directly into the seawater treatment 
plant where it would be filtered, oxygen remov~d that is 
deteriorated, and heated to prevent freezing during transit in the 
pipeline distribution system. This heated seawater would be pumped 
in insulated pipeline. to each of two injection plants located on 
either side of the field. The injection plants would raise the 
pressure of the water for distribution and injection and will 
provide additional heating of the seawater to prevent freezing. The 
seawater and prod~ced water would be pu~ped to well pads local to 
the injection plants and additionally will be transferred to the 
intermediate manifolds for further distribution to the injection 
well sites. The seawater and produced water wo~ld be distr~buted 
separately through insulated high pressure pipelines. 

Seawatet Treatment Plant: To insure a reliable water source during 
periods of maximum ice thickness, the seawater treating plant, with 
a intrical i~take must be located at a water depth of 12 feet which 
would be at the end of a causeway extension from the existing west 
dock. This plant built in a single construction increment would be 
tequired to condition the raw seawater from the existing west dock. 
This plant built in a single construction increment would be 
required to condition the raw seawater to make it suitable for 
waterflood injection. Seawater would flnw directly from the 
Beaufort Sea into the intake located on the shoreward end of the 
plant. Heated water would be circulated into the intake to mitigate 
frazzled ice problems. The water would pass through the screens for 
removal of ice, large debris, and marine organisms. A separate 
outfall line with a local discharge would be necessary for the 
return of marine life removed from the screens. The screens would 
be followed by the backwashable strainers forth~ removal of large 
suspended material. The seawater would then be pumped through 
filters containing media such as gravel and sand for the removal of 
very fine particles. If required the seawater would be treated with 
a biocide, possibly clorine, to prevent biological growth in the 
filters. Periodically, each of the filters would be backwashed with 
raw seawater to remove the accumulation of solid particles and a 
coagulant, a filtering aid~ within the media. The backwash affluent 
would be returned to the sea through the main outfall line. The 
filtered seawater would be pumped into the deaerators for the 
removal of dissolved oxygen to prevent corrosion of the piping 
systems. Provision of adding scale and corrosion inhibitor 
chemicals downstream at the seawater treating plant would be made 
but they would not be used unless their need is demonstrated. The 
seawater treating plant would be protected from wave and ice forces 
by a gravel berm. The plant would be floated onto place and 
ballasted to rest on a gravel pad placed in a dredged depression. 
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The Low Pressure Supply Lines: One seawater supply line will run to 
each injection plant from the seawater treating plant sized fo~ 1.2 
million barrels to the east and 1 million barrels to the west. The 
east pipeline would be approximately 14 miles of 42 inch diameter 
pipe, the west approximately 10 miles of 38 inch diameter pipe. 
Both lines would be installed in one construction increment. They 
would be above ground and supported on piles. The clearance of the 
tundra and the bottom of the pipeline would be sufficient to avoid 
thawing the permafrost. Almost all pipelines would fo1low existing 
pipeline routes, utilizing existing supports and construction pads 
wherever possible. The only planned exception would be the supply 
to the we~t side which would follow the roadway between the module 
staging area and Pad K and the planned roadway from there to Pad E. 

Injection Plants: Injection plants would be provided on each side 
of the field. They would be located adjacent to Flow Station 1 on 
the east side and Gathering Center l on the west side. The treated 
seawate~ from the seawater treating plant would be received at the 
injection plants through a low pressure manifold which would route 
the seawater to an inlet tank.· From this tank the water would pass 
through the booster pumps to provide sufficient suction pressure for 
the main gas turbines ribbon injection pumps. The main pumps would 
increase the seawater pressure up to 3,200 pounds per square ~nch 
for delivery to the discharge manifold for subsequent distribution 
to the injection well sites. Prior to entering the main pumps, the 
seawater would be heated using waste heat recovered from the main 
turbine exhaust. The two plants would be installed in a single 
construction increment except for some of the pumps, which would be 
installed in a second increment. 

High Pressure Pipelines: The high pressure pipeline systems would 
consist of transfer lines and individual well pad injection lines, 
that is, all lines dealt downstream of the injection plants. The 
transfer pipelines would transport water from the injection plant to 
the two intermediate manifolds on each side of the field. From the 
intermediate manifolds water would be distributed to associated 
injection well pads through distribution lines. The high pressure 
pipeline routes would follow existing pipeline corridors. The total 
length of high pressure pipeline would be approximately 120 miles 
ranging in size from 6 to 30 inch diameter. These high pressure· 
pipelines are planned to be installed in two construction increments 
with the majority to be included in the first increment which is 
projected for commencement in the fall of 1982. 

Freeze Protection: A freeze protection system will be required to 
protect the water pipelines and water injection wells from freezeup 
during the original startup and normal operation and shutdown 
restart. The primary freeze protection scheme for pipelines 
involves insulating the lines and heating the water to maintain a 
water temperature above freezing. Emer~ency generators, dual fuel 
heaters, and dual fuel pump drivers, spare equipment, etc. would be 
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provided to maintain a minimum flow of heated water even with a loss 
of fuel gas or field electrical systems. The intent is to avoid the 
necessity of displacing water from the lines. In the unlikely event 
that displacement of all or part of a system should be required, 
surface lines would be displaced with gas from the existing field 
system. All water would be displaced into wells, tankage, or the 
opposite side of the field. An exception would be the simultaneous 
displacement of both the low pressure supply lines from an injection 
plant back to the seawater treating plant and subsequently into the 
Beaufort Sea. The injection well lines and wells would be displaced 
with a liquid having a depressed freezing point. Lines would be 
rewarmed with gas p~ior to initiating a water flow. A warmup gas 
would be circulated to the existing production systems. 

Eight Well Pads: These wells will be either a converted producing 
wells or new wells drilled for water injection. Increment 1 will 
include approximately 50 injectiori wells located at Flow Station 2 
and Gathering Center 2 areas. The remaining ~ells will be included 
in Increment 2. (unclear on tape) 

The Schedule: The proposed project schedule has been developed to 
provide for a startup of the first increment facilities by mid 1984 
and startup of the second increment by mid 1985. The conceptual and 
preliminary design phase has been completed. Detailed design has 
commenced and is proceeding so that. the purchase of major equipment 
could commence in November 1980 subject to issuance of construction 
permits. The fabricatiqn of major facilities modules would begin in 
a Lower 48 construction ~ards by November 1981. The first sealift 
of piling, pipe, and general cargo would take place in 1982 and 
initial North Slope site preparation in construction would also 
commence that same year. The major sealift of modules would take 
place in 1983 for the first increment facilities and would be 
followed by another sealift in 1984 for the second increment 
f~cilities. Initial placement of gravel for~he proposed causeway 
extention and seawater treating plant protective gravel berm would 
take place in 1981. Placement of gravel in 1981 is necessary to 
develop stable foundations and accommodate the construction 
schedule. That ends the project description. 

COL. NUNN: At this time I •d like to start the public comment period and 
r•d like to first open the hearing to comments from any elected 
officials that may be present. As you come up, if you would state 
your name and the organization that you represent so that we can 
include this in the transcript of the hearing. 

MAYOR NATE OLEMAUN; Mayor Nate Olemaun, city of Barrow. You have come 
here to give us information contained in these papers, and you have 
done this speaking in English, but with no intention of translating 
the informaion into Inupiaq. I will speak in Inupiaq. The people 
of Barrow to whom you have come to rely the information knew t'he 
proceedings would not be translated into Inupiaq; consequently the. 
attendance is small. 
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It is evident after looking at the papers you have given us that you 
are planning to enlarge the west dock which the North Slope Coastal 
Zon~ Management had opposed. We did not want the west dock to be 
constructed and now you are planning on extending it. In your 
presentation you mentioned that from 25 to 50 feet is needed to 
extend the west dock, but you have not shown us how the ocean has 
altered the west dock, nor have you mentioned what the impact has 
been on the dry dock by the movement of the ice since its 
construction. The papers which you have given to us do not contain 
any information about these matters. You have only tried to present 
to us a view of the proposed constructions with a great deal of 
cosmetics .applied. Also in your public hearings you always give us 
the pictures of how the gravel pads will look, but you never let us 
see the results of the completed construction 3 to 4 years later. 
We know that the gravel has been washed away from these pads. 

Also the oil people representatives always read their papers quickly 
in English without an interpretation into Inupiaq. It is because 
that you do not have interpreters that very few people come to your 
public hearings. Then when we meet to discuss the issues, they 
ask: "Did they do this? Are they folloWing or adhering to this or 
that?" 

You have come here to present this informatiori only to the workers 
and to the elected officials of the North Slope Borough, not to the 
public! You always come without an interpreter. I want you to 
experience how it feels not to understand what is being said, 
therefore, I am making my delivery in Inupiaq only. Thank you. 

COL. NUNN: Thank you, Mayor. Are there any other elected officials that 
wish to make a prepaied statement or otherwise? If not, I'd like to 
open the hearing to any comments that anyone would like to make. 
And I would ask again that as you come forward you state your name 
clearly and the organization that you represent. 

JOE SOLOVE: My name is Joe Solove and I'm with ARCO Oil and Gas Company 
and I'm a land rna~ with the company. I'm going to be giving 
testimony in place of Millard Owens who hasn't as yet arrived and 
subsequently, if he doesn't arrive, for Preston Renny. Millard 
Owens is the project manager for the Prudhoe Bay Waterflood Task 
Force. His responsibilities have included managing the conceptual 
design and licensing support effort for the Waterflood Project. I 
will speak in his behalf. 

The applicants have reviewed the draft EIS and have compiled detail 
technical comments for the Corps• consideration. Those comments 
will be submitted in writing at a later date. I would like to, 
however, summarize some of the prime thrusts of our comments and 
reactions to the OEIS. First of all I'd like to acknowledge the 
fine effort by the Corps of Engineers and the cooperating agencies 
on the DEIS. We also appreciate the assistance provided by other 
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State, Federal, and local resource groups in attempting to expedite 
this process. The purpose as stated earlier of t~e Waterflood 
Project is to recover approximately l billion additional barrels of 
oil from the Prudhoe Bay field. The intent of the applicants is to 
acheive this in an efficient, expeditious, environmentally sound 
manner, while complying with all local, State, and Federal 
regulations. The project is currently scheduled to start up in· 
1984. In order to meet this objective, permits are needed by 
November 1980, so that major equipment items may bt ordered for a 
timely delivery. Detailed engineering has already commenced and the 
first phase of onsite gravel wor~ is scheduled for next year. Our 
analysis of this schedule indicates that a 1984 start up is 
achievable. However, the schedule is very tight and dependent on 
timely permit issuance. Consequently, any significant change in 
project scope or slippage in permit approval has the potential of 
delaying the project for a full year by causing us to miss the ·short 
barge shipment season. A 1 year delay in ·the project would have a 
very serious impact on the oil off take capacity of the field. We 
estimate that this impact would be a capacity reduction of some 100 
to 200,000 barrels a day in the mid 1980's. As has been noted in 
the DEIS this would come at a particularly critical time in the 
nation's energy supply situation. 

Now I would like to address some of the major concerns the 
applicants have with the environmentally preferred alternative 
identified in the DEIS. In particular, we believe unwarranted 
emphasis has been placed on the gravel island concept. In view of 
the mitigating measures available for our proposed project it 
appears to us that the environmental impacts of the island approach 
are not markedly less than those afforded by a relatively short 
causeway extention. One of the important negative aspects of the 
gravel island of course, is it's consi~erably higher capital and 
operating costs on the order of $200 million. This has been noted 
in the DEIS. In addition, as we have previously stated there are 
several negative aspects of a gravel island alternative which were 
overlooked or understated in the DEIS. These could have potential 
environmental or operational reliability impacts and include the 
following: 

1. Onsite power generating with associated diesel emergency fuel 
storage and handling would be required in the case of a gravel 
island. 

2. Because the gravel island would become inaccessable during 
certain times of the year it would have to contain much more 
expensive onsite support facilities, including such things as living 
quarters, a warehouse, bulldozers, etc. · 

3. A gravel island would require the implementation of a year 
round, all weather transportation system, including boats, 
helicopters, and ice roads to transport personnel and supplies. 
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4. A gravel island would require laying large submarine pipelines 
between dockhead #3 and the island, a substantial offshore trenching 
effot;t. 

In addition to the impacts associated with these factors there•s 
also the important impact of a gravel island alternative on the 
project schedule. As we indicated, in our earlier comments in April 
when assessed against a current EIS schedule, a change in project 
scope to a gravel island would result in a delay of waterflood start 
up of l year. This schedule delay impact of a gravel island was not 
considered ip the DEIS. As mentioned earlier the probable impact of 
such a delay would be a significant reduction in oil offtake 
capacity in the mid l980 1 s on the order of 100,000 to 200,000 
barrels a day. In summary, there•s are serious drawbacks associated 
with the gravel island alternative. Namely, the considerably higher 
cost, the 1 year delay in start up, and the· reduction in operational 
reliability. When all of these factors are taken into account, we 
believe there is insufficient justification for a major scope change 
to a gravel island and that our proposal for a breached causeway is 
clearly superior to a gravel island concept. Let me emphasize that 
the applicants are concerned about environmental values and bel~eve 
that our proper project is environmentally sound and strikes a 
proper balance between all factors that must be considered. 

To illustrate this, I would like to discuss the major environmental 
concerns ihat have been raised and how our project addresses them. 
Two of the environmental concerns identified by the DEIS as 
significant were the potential impact on water quality in Simpson 
Lagoon and the impact on fish movement. In regard to water quality 
the modeling work performed by Dames and Moore for the DEIS and 
contained in Appendix D, is useful for comparing the relative 
effects of the causeway extention to those due to natural causes 
such as wind and river runoff. The results of this work indicate 
that the salinity changes due to the causeway extention are less 
than the normal natural variations. For example, the DEIS indicates 
a maximum impact of the project as a 2 to 4 parts per 1,000 increase 
in salinity. Whereas salinity variations due to natural causes 
range from 5 to 19 parts per 1,000. I refer you to Table 2 in the 
DEIS for example. It identifies the natural changes in salinity of 
5 to 14 parts per 1,000 due to wind speed and 5 to 19 parts per 

. 1,000 associated with river runoff volumes. Consequently, when put 
into perspective we believe the effect of our proposed project on 
water quality in Simpson Lagoon will not be significant. 

An additional concern raised in the DEIS had to do with fish 
migration and entrainment. The field data does not clearly support 
that there would be a serious impact in these areas. Nevertheless 
we have recognized these as concerns and have taken measures in 
design of both the causeway extension and the seawater intake to 
accommodate fish movement and minimize fish entrainment. In regard 
to the causeway extension, we are planning to incorporate a breach 
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at dockhead #3 to allow passage of near shore migrating fish. For 
the water intake design we will include a state-of-the-art marine 
life return system to minimize the impact on fish further offshore. 

In summary, we believe the basic design of our proposed rroject is 
environmentally sound and environmentally acceptable. A major 
change in scope to a gravel island does not appear necessary or· 
justified. In closing I would like to once again emphasize the 
importance of the project, not only to the Prudhoe Bay unit owners, 
but to the North Slope Borough, the State of Alaska, and the Nation. 
as a wnole. To put tne project in perspective an additional 1 
billion barrels of oil will be recovered as a result of 
waterflooding. As the DEIS points out this is equivalent to finding 
a world class giant oil reserve. From a national economic 
standpoint, the project will have a positive impact on the balance 
of foreign payments and will increase tax revenues. Just based on 
current oil prices the Waterflood Project would reduce the cost of 
foreign imports by some $4 billion per year in the late 1980's. 
This amounts to about 10 percent of recent u~s. annual trade 
deficites. The favorable impact on the nation's economy would tend 
to strengthen the U.S. dollar abroad and decrease inflation. In 
addition, although not noted in the DEIS there would also be a 
significant annual increase in Federal tax revenues. From the State 
and local economic standpoint, as noted in the DEIS the State would 
benefit by. receiving an additional $9 to $26 billion in royalties, 
severance, and property taxes over the life of the project. The 
North Slope Borough would benefit by receiving some $20 million 
additional. From a national security viewpoint, the project will 
decrease our reliance on uncertain foreign imports. There is no 
other realistic alternative for reduction of the nation's dependency 
on foreign oil imports, currently about 50 percent of our needs, 
than to increase domestic production which is the purpose of this 
project. This concludes my testimony, I appreciate the opportunity 
to have commented on the DEIS and the Waterflood p-oject. 

COL. NUNN: Thank you, Mr. Solove. We'll enter that into the record as 
your testimony on behalf of Mr. Owens with the oil company, and I 
understand that you ~ill be submitting written testimony at a later 
time. 

Mr. Mayor did you intend to leave with us any written testimony? 

MR. SOLOVE: There's further testimony from Preston Renny, who is the 
manager of Development Engineering for SOHIO Alaska Petroleum 
Company in Ancnorage. In his absence I wi 11 present his testimony. 

There are references in here to a visual aide which I do not have. 
It will be best to refer you to Figure 2 in the handout as a 
reference point. And I'll attempt to refer you to the areas of 
concern as I'm going through the testimony. As stated, this 
testiri1ony is for Preston Renny, the Manager of Development 
Engineering for SOHIO Alaska Petroleum Company in Anchorage. In the 
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discussion today, I will focus on two logistical aspects of the 
Waterflood Project and will show how these have been coordinated 
with other planned field development in order to minimize the 
additional facilities required for the Waterflood Project itself. 
The two logistical aspects I will discuss are: (l) The low 
pressure water supply line route to the west side of the field and 
its relationship to plan development of Pad K and (2) The expansion 
of the existing dock to handle increased module traffic. 

Turning first to the west side low pressure water supply line route 
as mentioned previously in my testimony of Millard Owens, it is 
planned to transport treated seawater into the injection plants via 
low pressu.re pipelines. The current plan on the west side of the 
field is to take the most direct route with the water supply line as 
shown on this map. In Figure 2, I refer you to the route from 
dockhead 3 as it breaks off toward what is marked as term well A~ 
Pad K and toward Pad E. That is right off the dockhead. That is a 
36" line, would be installed from the vicinity of the west dock to 
the injection plant located near gathering center l, a distance of 
about 7 miles. For 5 of these 7 miles the pipeline route follows 
that of existing roads. The only current missing portion of the 
road is a 2 mile stretch between Pad E and Pad K, and this is 
planned to be added as part of the Pad K development. The DEIS on 
the other hand has selected a less direct route as the 
environmentally preferred alternative. Again referring you to the 
map, this ~oute is approximately 5 miles longer and would cost an 
additional $25 million. This is illustrated, somewhat on Figure 6, 
also. 

COL. NUNN: As indicated with the dotted line there between the 
compressor plant and WFl. 

JOE SOLOVE: Yes, taking off from the dockhead following .the dotted line 
to the central compressor plant then toward WFl, the intermediate 
manifold, and back to gathering center 1. As you can see, this 
route is approximately 5 miles longer and would cost an additional 
$25 million. The basis for the DEIS selection of this route as 
environmentally preferred alternative was that it will allow the low 
pressure water supply lines to follow existing roads and pipelines 
and avoid disturbance to the area between Pad E and Pad K. We 
question the rationale for selecting this route as environmentally 
preferred alternative since we have indicated as noted in the DEIS 
that we plan to install a road and pipelines between Pad K and Pad E 
as part of the planned field oil development. This access road to 
Pad K will be necessary for safe and efficient operation in oil 
production from Pad K. Since Pad K is currently planned for 
installation in 1981, the incremental impact of routing the 
waterflood supply lines along the road between Pad K and Pad E would 
be minimal. In addition to serving as an access road, this road 
will also be designed to carry module loads for future Prudhoe Bay 
projects. In addition to the waterflood as noted in the DEIS, there 
are other projects planned for the field in the near future, such as 
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drill site expansions, for the addition of Pad_K, low pressure 
gathering systems, and artificial lift systems. For ~11 of these 
projects a total of approximately 220 nonwaterflood modules are 
planned to be transported to the west side of the field over this 
road. These modules will have weights up to 2,000 tons. Use of the 
new road will greatly reduce the module transport time and distance 
and the consequent dust and noise over using the existir.g road 
system. In addition to these modules required for development of 
the SOHIO operated west side o7 the field the road will handle 
modules needed for planned development of the Prudhoe Bay field west 
of the Kaparuk River .. There is also the possibility that this road 
would be useful for the transport of modules for other nonunit 
developments west of the Prudhoe Bay field. Consequently, this 
planned road between Pad E and Pad K is a good example of multi~le 
use; serving as an access road, an oil ripeline route to Pad K, as 
the waterflood supply line route, and the west side module road. 

I would now like to briefly touch on the ~lans to expand the 
existing docks to handle the expected increase in module traffic 
resulting from field development projects. As mentioned earlier, 
with currently planned field developments there will be a 
substantial increase in field facilities. The major modules 
associated with these field facilities expansion projects, will as 
in the past, be transported up to Prudhoe Bay on barges during the 
summer openwater season and offloaded on ~he present west dock. The 
number of modules planned to be offloaded during several of these 
barge seasons is projected to be significantly higher than in past 

· sealifts. For example, during the 1983 sealift season it is 
projected that approximately 200 modules will be offloaded at the 
west dock or more than double the previous r.aximum sealift of 67 
modules in 1976. Moreover it does not consider the requirement for 
a significant number of modules associated with gas sales which 
would be presumably handled through the use of this dock in the same 
time frame. Consequently, to accommodate these planned field 
development expansions it is planned to widen the existing west dock 
to accommodate two-way traffic. This expansion will be entirely 
compatible with and will also serve the waterflood by allowing space 
for burial of the seawater supply lines in the causeway between the 
seawater treatment plant and the shore. In this discussion, I've 
attempted to show that the Waterflood Project has been integrated 
into plans for other field development insofar as possible in order 
to minimize the incremental need for facilities for the waterflood 
itself. We believe that such multiple use planning for logistical 
facilities makes good sense from both an environmental and a 
business point of view. This concludes the Prudhoe Bay unit 
testimony. I appreciate the opportunity to have commented on the 
DEIS and the Waterflood Project. 

DOUG LOWRY: Regional Supervisor for the Alaska Department of Environ
mental Conservation. I have a written statement from the department 
to present. · 
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The Department of Environmental Conservation has actively partici
pated in the planning process for the Waterflood Project from the 
inception of the scoping process in November through active 
part1cipation on the agency-industry task force and in the review 
stages of the environmental assessment and the draft environmental 
statement. Throughout this process the department's concern has 
focused on insuring that all phases of the project conform to our 
environmental standards, specifically air and water quality 
standards. Also that the project conform to all standards of the 
Alaska Coastal Management Program, which all State agencies by law, 
are mandated to address in issuing their permits or authorizations. 
The legal .mechanisms through which we address these standards 
include the Certificate of Reasonable Assurance for the Section 404 
and NPDES permits, air quality control permits to operate and.waste 
disposal permits. Through these means the department is responsible 
for insuring that all feasible and prudent steps are taken to 
maximize conformance with all environmental and habitat standards of 
the Alaska Coastal Management Program. The department indorses, 
with some specific exceptions, the environmentally preferred 
alternative presented in the Corps of Engineers draft Environmental 
Impact Statement for the Waterflood Project. This alternative calls 
for construction of a gravel sea island for siting, treating, and 
intake facilities, and marine outfall line located north of the 
facility. We feel that these conditions best meet the intent of the 
Alaska Coastal Management standards and guidelines which implicitly 
include water quality standards for suspended sediments and chlorine 
residual as well the estuarine and Barrier Island lagoon habitat 
standards expressed in Title 6 AAC 80.130. These latter standards 
require ~arrier islands and lagoons to be managed so that adequate 
flows of sediment detritus and water are maintained and alterations 
or redirection of wave energy are avoided, which would lead to the 
filling in of lagoons or the erosion of barrier islands. In 
addition, estuaries must be managed so as to assure adequate water
flow and natural circulation patterns. Moreover,.the regulations 
allow for variances from conformance of the standands only if no 
feasible or prudent alternative exists to meet the public need and 
all feasible and prudent steps to maximize conformance with the 
standards have been taken. The applicants proposal does not 
demonstrate to the department's satisfaction that feasible and 
prudent steps have been taken to maximize conformance with these 
standards. Several aspects of the applicant's proposal, if left 
unmodified, suggest conflicts with several State water quality 
standards and likely substitute inconsistencies with respect to 
other standards of the ACMP. First the applicant's present proposal 
for a westward outfall location will likely violate Alaska water 
quality criteria for suspended sediment and quite possibly chlorine 
residual. The Department of Environmental Conservation cannot, 
therefore, legally issue a certificate of reasonable assurance that 
the discharge will meet water quality standards at the proposed 
location. Circulation studies and modeling have shown that dilution 
acheived in water depths exceeding 14 feet will meet the standards 
such that relocating the outfall northward off the end of the 
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facility to depths exceeding 14 feet would be acceptable. Secondly, 
while acknowledging the efforts o.f ARCO to design an environmentally 
acceptable breach as practical within the constraints of their 
decision to proceed with an extended causeway the department 
continues to have serious reservations about the effectiveness of · 
the breach and maintaining adequate waterflows and natural circula
tion patterns, and providing for relatively unimpeded migratioh of 
coastal fish species.· Instead any causeway extension is likely to 
augment already documented hydrographic changes in eastern Simpson 
Lagoon. The long term biological implications of which have yet to 
be determined. The department has requested on several occasions 
but has not yet received a detailed itemization of life cycle costs 
associated with the construction and operation maintenance of both 
the applicant's proposed alternative and the gravel island 
environmentally preferred alterative. The current cost estimates 
have not been adequately substantiated to rule out the 
environmentally preferred gravel island alternative. On economic 
considerations inherent to any feasible and prudent determination. 
For the reasons stated above the department feels the gravel island 
alternative, including the northward located outfall, is considered 
a feasible alternative to meet the public need and demonstrates to 
our satisfaction that all feasible and prudent efforts to maximize 
conformance with State regulation'S will have been taken. We 
withhold comment in other aspects of the environmentally preferred 
alternative, specifically the 25-foot culvert breach in the existing 
causeway varied electic lines, and pipeline road alinements until we 
have been able to review these aspects in more detail. The 
department submits this testimony for the hearing record and will be 
providing the Corps of Engineers with more detailed written comments 
by the close of the public comment period on the draft environmental 
statement. Thank you. 

COL. NUNN: Thank you, Mr. Lowry. Yes, sir. 

LONNIE C. SMITH: Colonel Nunn, My name is Lonnie C. Smith and I'm here 
as a member of the Alaska Oil and Gas Conservation Commission. 
Thank you for the opportunity to address this timely and most 
important issue of the draft environmental impact of the Prudhoe Bay 
Unit Waterflobd Project. · 

The Alaska Oil and Gas Conservation Cbmmission staff members are 
just this week completing a list of technical comments on this draft 
EIS which are to be submitted to the Corps through the State-Federal 
coordinator for the State Department of Policy and Development 
Planning. I've been informed by our reviewers that this is the best 
EIS document they have read. Even so there appears to be several 
errors and misconcept1oris which when corrected will make it the 
complete and worthy document it must and should be. In Volume I of 
the EIS, pages 2-4 and 2-5, under the heading delay, it is stated 
that "Postponing secondary recovery activities 1 to 3 years would 
not effect ultimate recovery" yet on pages 2-5 and 2-6 it states 
that Delay "Beyond early 1985 will cause a progressive production 
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loss of as much as 5/10 to l percent per year of the oil in place, 
for example 100 to 200 million barrels." According to our studies a 
3 year-delay would require a 12 percent greater injection rate for 
the remainder of the project to catch up. This may well be beyond 
the practical and economic catchup limit and make up for any further 
delay will most probably result in loses of ultimate oil recovery. 
Based on the 28 year flood life of our study, r•ve included the 
following table which show the rates necessary to catch up for each 
year of delay. The tabulation is in three columns headed - the 
number of years of delay beyond 1984 with 1 through 5 years and 
1,000,000 barrels per day of source water injection rate required to 
equal and catch up to injection started in 1984. This commences 
with the first year at 2.08 millions per day and progresses to 2.43 
millions barrels per day for the fifth year. Then the equivalent 
percent injection increase amounts to 4 percent the first year, and 
up to 21-l/2 percent for the last year- the fifth year. This shows 
a progressive requirement of additional amounts of water needed to 
be injected to catch up. We also estimate that a 10 percent 
increased injection rate, for instance, would require some 20 
additional injection wells and we are not sure that this increased 
injection would actually yield as much oil as project because 
overinjection can actually harm a reservoir and result in less 
ultimate oil recovery. The commission wishes to reemphasize here 
that if source water injection is delayed it may be numerically 
possible to catchup by additional injection capacity, but from a 
practical viewpoint it soon reaches a point of being impossible for 
reservoir and economic conditions and considerations. The Alaska 
Oil and Gas Conservation Commission is charged by statute to prevent 
the waste of oil and gas. In other words, we work toward maximizing 
the recovery of hydrocarbons from a reservoir. This can involve 
both the recovery mechanism employed and the rate the reservoir is 
produced. For example, to insure that maximum recovery will be 
achieved we have been studying in the Sadlerochit Reservoir and the 
Prudhoe Bay Unit for the last 8 years. Less than 2 months ago the 
commission held a public hearing, much like this one, which focused 
upon the best method of maximizing oil recovery from the Prudhoe Oil 
Pool Reservoir. The commission went on record then and wishes to go 
on record here concerning the following: 

1. Waterflooding of the Prudhoe Oil Pool Reservoir with large 
volumes is necessary to maximize ultimate oil recovery and is 
essential to maintain the 1,500,000 barrels per day maximum 
production rate as long as possible. 

2. Waterflood can yield an excess of 1 billion barrels of 
additional oil from this reservoir. If commenced as soon as 
possible with an adequate source water injection system. 

3. Water injection from a 2 million barrel per day source water 
system should commence by early 1984, which now appears to be 
earliest practical date the project could be accomplished. 
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4. To meet an injection startup in 1984, will require project 
permit approvals by late 1980. 

As an oil and gas conservation agen(y, we are concerned with the 
timing of the waterflood and respectively urge publication of the 
final draft EIS with a minimum restraints and alternative 
considerations necessary to provide a basis for your timely approval 
of all project permits for the Prudhoe Bay Unit Waterflood Project 
this year. Thank you. 

COL. NUNN: Thank you, Mr. Smith. Is there other public testimony that 
anyone would wish to come forward and give at this time. 

OTHNIEL OOMITTUK: Mr. Nunn, I'm Othniel Oomittuk from the North Slope 
Borough Environmental Protection Office. On Figure 2, I would like 
to know if that direction of the directional arrow is correct on 
that Figure 2. I'm pretty sure it's supposed to be about 45° more. 
It should be more to the right. 

Also on the alternatives on the end of the causeway. I feel that we 
should follow the contour of the barrier islands that we want to 
extend it because of the erosion problem from the northerly 
direction. 

COL. NUNN: You recommend that the causeway follow the contour of the 
barrier islands. 

OTHNIEL OOMITTUK: Otherwise, the shifting of the bottom of the ocean 
would erode the causeway and weaken the pipeline corridor. After 
looking at so many injection points, I feel that the permafrost 
should be considered also. We reheat the seaw~ter and inject it 
various points I fear that there will be a meltdown in the 
permafrost which would enlarge Prudhoe Bay considerably. Perhaps 
they could have a good harbor for the oil tankers. 

We have submitted the Prudhoe Bay Waterflood Project comments on 
December 9, 1979 to your office and I'm pretty sure you folks have 
received it already. I would like to point out some of the fears 
that I have looking at the proposed alternative action. 

COL. NUNN: Go right ahead if you'd like to reiterate what you sent us it 
will be incorporated as one of the comments if you so desire. 

Flosie Hopson has prepared a comment on the waterflood that will be 
included in the final EIS. 

COL. NUNN: Mr. Ben Kutscheid thought it might be of interest to comment 
about the effects on the permafrost. It is something that he's 
followed and I think he'd make some remarks that might be useful to 
you. 
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BEN KUTSCHEIO: The effect on the melting of that layer we don•t feel 
will be very great, because the water that is going to De going in 
is really not warmed up that much. The temperature of the oil that 
comes out is much greater than that of the water going in and the 
oil wells have oeen insulated to protect against that. 

OTHNIEL OOMITTUK: We have heard that some of the drill wells have 
9 collapsed due to tne oil heat loss on the way up. Consider that 

also and waterflooding that some hole would lower the elevation from 
sea level and if we do happen to have a storm then the lower 
collapsing of tne elevation would cause the sea to rush in. 

I see here the reneated seawater melts some of the permafrost down 
that would create the earth shiftment of the Prudhoe Bay area and 
that easily can be engulfed by the force of the ocean, if my theory 
is correct. 

COL. NUNN: There have been, in the past, some of the well casing 
collapsing in the earlier wells as a result of the melting and then 
the refreezing of the ice. I understand all of those instances had 
occurred on land and because of the different sizes and strengths of 
pipes that are used offshore that they•ve never had an instance of 
that offshore. However, your concern about the relative effects of 
heated water, the heated oil, and wnat it will do to permafrost will 
be taken into consideration and has been already, of course, but 
because you•ve brought it up we•11 take a good look at the theory in 
your comments that you•ve submitted in writing. 

Tnank you. Are there otner persons desiring to make public 
test i mo ny. Yes, s i r. 

GEORGE AHMAOGAK: My name is for the record is George Ahmaogak an1 1•m 
with the Inupiat community of the Arctic Slope. There•s several 
areas l 1 d like to address concerning the Waterflood Project which 
SOHIO, BP, and Atlantic Richfield had proposed and I roughly 
reviewed their EIS just for a short amount of time, but I would 
perfer having more time to make further comments knowing some of the 
deficiencies but I didn•t have the time to come up here and do my 
homework ahead of time, but some of the stuff I did in the back I 
prefer making my statement in Eskimo because there are several other 
concerns that other people might be approaching me on and some of 
tne issues that 1•11 be discussing are meteorlogy, air quality, land 
use, Beaufort Sea water, socioeconomic conditions, causeway 
extension, dredging, sound, water injection plants, and status of 
major licenses, permits and policy compliance, bu~ all of these I•ll 
be talking in Eskimo so it•s up to you get your own interpreter and 
I thought maybe there•d be somebody on the staff here who can 
interpret most of the stuff that we would say; Mayor Olemaun had 
noted earlier his testimony was in Eskimo. But in future I would 
prefer having someoody of our native people working along with some 
of these hearing to interpret part of the testimony. I imagine some 
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people here would like to come in and testify but since there's 
nobody interpreting I imagine they didn't want to show up. There 
probably are some 9eople concerned that would like to be here •.. 

COL NUNN: We had made arrangements for someone to be here and they had 
to be out of town and couldn't and be available today. Is there 
anyone here that does not understand English? {Someone in the 
background noted that he didn't understand the technical 
terminology.) 

GEORGE AHMAOGAK: If you'll let me proceed, most of the subjects that 
I'll be addressing will be in Eskimo. The purpose of the Waterflood 
Project which is begi~ning now in the east (towards Canada) is to 
force the oil from under the ground near Prudhoe Bay. You are aware 
of the fact that they are pumping now. They are increasing the 
pressure by pumping water underground thus causing the oil to 
surface. They called this the Waterflood Project. They want the 
ocean water to flow underground thus enabling the oil to flow up to 
the surface. 

The first topic which I will be talking about involves what was said 
in the environmental impact statement which states that 10 gas-fired 
heaters along with gas turbine units will be in operation when the 
water is being pumped. My question after quickly looking at the 
environmental impact statement is, (although I have not finished 
reading the statement thus enabling myself to say more) is .•.• my 
though is tl1is: How will the air/atmosphere in the Arctic Slope 
Region be affected when the exhaust fumes from the large turbines 
and the gas-fired heaters are released? How will the air change? 
For the past few years we have had quite a bit more rain than we 
usually get. It has not always been thus -but we know that 
'flaring' is being conducted in the Prudhoe Bay area •.• it is my 
thinking that maybe our air is being altered by the 'flaring' 
activities. I believe we are receiving too much rain. My question 
regarding this matter is: When the gas-fired heaters and the nine 
gas turbine units are in operation a large volume of exhaust will be 
released into the air. My question is: How will our air be 
affected? Carbon dioxide is one of the waste by-products in the 
exhaust ... it will certainly cause a change in the clouds and the 
air. These papers state that they have conducted studies now; but 
they do not make an environmental impact statement about the changes 
which will occur as a result of this project. There is uncertainty 
in this area therefore, I am skeptical about their statements. 

But we do know that changes to our air have 
activity has began in the Prudhoe Bay area. 
amount of rain that we have been getting in 
increased. You aware of this, I know. 

occurred since the 
We all know that the 

the past few years has 

Now I would like to say something about the air that we breathe, and 
how it will be affected when the gas-fired heaters and the gas 
turbine units are in operation. The United States Congress has a 

113 



11 

12 

13 

14 

Cle~r Air Wa~er Act which industri~s must comply with when they 
beg1n operat1ons. The present env1ronmental impact statement aoes 
not address this issue. How will the air we breathe be affected by 
the ~xhaus~ fumes emitted.from the gas-fired heaters and the gas 
turb1ne un1ts? I would l1ke to know how many parts per million the 
carbon dioxide content will be in the fumes emitted from the exhaust 
pipes? The environmental impact statement does not address the 
issue of how dirty the air will become. 

The impact statement contains only a synopsis of the data which the 
local weather station has accumulatd of our weather during the past 
years. There is no statement of how our weather is going to change 
as a result of these proposed changes. 

Another topic that I would ljke to comment on involves the concept 
of land use. The proposed sites for the water injection plants and 
the water lines like the west Prudhoe Bay dock traverse over land 
held under native allotment. Have you been notified of these 
trespasses? The fact that the roads and the pipes will be 
constructed on native allotment lands is not mentioned at all in the 
environmental impact statement. I wonder why this is? The other 
land use studies in Prudhoe Bay Unit Agreement Act involving the 
State of Alaska and the oil companies is mentioned, but nothing is 
written of the land held by natives under the Native Allotment Act 
since 1906. Why is the land held by natives being used again 
without our consent? The Waterflood Project has apparently been 
designed without consulting the owners of the lands held under 
native allotments. The State of Alaska, ARCO, and SOHIO have 
apparently began their project without consulting the land owners. 
I do not approve of this, therefore, I am explicitly making this 
issue clear. I firmly recommend that the owners of the land be 
contacted and asked. 

Another topic that I would like to comment on involves the Beaufort 
Sea water. The oil companies are beginning plans to pump water 
underground so that the oil can be forced up. They are saying that 
the pressure which normally forces the oil upward has dropped. They 
are planning to pump the water underground in order to force the oil 
up from the ground. My question is this: How will the cool 
temperatures of the ocean be affected? I would like to know what 
temperature changes will occur in the ocean when the gravel islands 
and the causeways are built. There is nothing in the environmental 
impact statement addressing the issue of how the ecological sites 
traditionally occupied by ducks and fish will be affected. I do not 
approve of the environmental impact statement because it excludes 
these issues that I am addressing. I am most concerned of how the 
temperature of the offshore is going to change when the currents 
which carry the cold waters to the shores is altered when the gravel 
islands and the causeways are built. The gravel islands and the 
caseways will undoubtedly alter the course of the currents. 
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How is the fish which are in our waters be affected? What will be 
the effects on the fish which are in the rivers near the offshore 
area where the pumping will be? This issue is also not addressed in 
the environmental impact statement. This issue of the effect on the 
fish is not even mentioned. Invariably the food source which 
originates or rather comes to the ocean from the rivers will be 
pumped underground, thus altering a food chain. The effect of 
pumping on the ecological food system has not been addressed. 

Another question I have, involves the ice. Millions of barrels of 
ocean water will be pumped underground. When this is done what will 
the effect be on the ice? Those of us who whale know the charac
teristics of the ice. We know that when the rivers begin to flow 
that the ice is lifted up and carried or rather broken loose by the 
current of the flowing rivers. How will the ice move when the water 
is sucked under undoubtedly with great force. This issue has not 
been addressed in the environmentai impact statement either. In 
Duck Island towards the east where oil drilling is being conducted, 
we know that the water is continu1usly flowing underground. No one 
can stop the flow of the ocean wa~er underground. We know that the 
ice conditions will change when pumping begins in the area of 
socio-economic conditions. Since the beginning of the construction 
of the trans-Alaska pipeline the hardships which we have and are 
experiencing have beeb great. Our lifestyles have been affected 
greatly. Price of food has risen due to the rise of freight rates. 
There are numerous jobs now, but we also know that there are now 
many nonnatives in the area. The issue of what sociotconomic 
changes will occur have not been mentioned in the environmental 
impact statement. What further changes in our present lifestyles 
will we experience when a large job market is once aga~n opened on 
the North Slope? What is the projected increase in freight rates 
and cost of food due to the influx of the increased population of 
the labor force on the North Slope? 

rlow high will the rental rates for apartments and houses increase? 
How many new schools will need to be built in anticipation of the 
increased population? 

The competion date of the project is 1985. This environmental 
impact statement does not even attempt to address the changes from 
the beginning of the project to its completion. 

We know that the causeway extension located in west Prudhoe Bay was 
built on someone's property without his permission. Now, the plan 
is to extend the causeway out further into the ocean. What will be 
the effect of the extent of the causeway on the ocean water, the 
ice? I would like an answer to this question. The environmental 
impact statement does not contain any information of what the 
effects of the food chain by the building of the causeway 
extension. We know that the annual flow of the rivers help to 
dislodge the ice from the shore every spring. What will be the 
effect of the extended causeway on the ability of the flow of the 
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rivers to dislodge the ice? We heard earlier in Nate Olemaun•s 
testimony that the native populace objected to the construction of 
the causeway, but that the oil companies did not listen and despite 
the objection constructed the causeway. Now they want to extend it! 

Another topic that I would like to comment on, is on the activity of 
dredging. They have said that 1.7 acres of ocean floor will be 
removed thus causing the loss of valuable food source areas of the 
ocean mammals. My question is: What will be effects of dredging in 
the area which contains fish traditionally? What will happen to the 
fish which we depend on as a food source? This question has not 
been addressed in the environmental impact statement, although they 
clearly state that dredging will be part of the operations. 

The environmental impact statement is thick but it does not begin to 
answer any of the questions I have concerning the ice and its 
movements. There is no mention of the safeguards which will be used 
when pumping begins. 

Another issue I would like to bring forth is noise abatement. We 
are all aware of the fact that noise accompanies any engine. There 
will be gas-fired heaters as well as nine gas turbines operating at 
the same time. They claim as stated in the environmental impact 
statement that: .. Wildlife adaptability to sound associated with 
recent oil field development is generally unknown ... They do not 
know what the impact will be on our animals when all the engines are 
opeating. The noise is bound to be loud. Although noise level 
studies have been conducted no one knows whether the noise will 
drive the whales away. I want an answer to this question! Will the 
noise drive the whale away? 

Another issue I would like to comment on involves the water 
injection plan. The plan is to pump ocean water into the ground. 
My question is: Will there be any sudden sinking of ground after 
the pumping is done? What will the effect be on permafrost? Will 
it start melting and conse- quently the ground sinking? We all know 
that any strong water current causes erosion. What erosion will 
occur? These questions are not answered in the environmental impact 
statement. Will our land suddenly sink? How far will they take us 
into this development not knowing the answers to the issues which I 
have brought forth! 

Another comment I would like to make involves the status for major 
license permits and policy compliance. Several governmental 
agencies, including the North Slope Borough and the State of Alaska 
are mentioned, as having to obtain license and permits, but the 
Inupiaq tribal council known as the Inupiat community of the Arctic 
Slope was not included although it is an entity with a constitution 
and recognized as an authority in the area. 
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In closing, I would like to say that this project will have heavy 
consequences for us as habitants of the area. This project will 
inflict traumatic changes not only on the land, but also in our 
water which in turn will affect the environment of the animals which 
we depend on. Thank you. 

COL. NUNN: Are there other public testimonies that anyone would like to 
present at this time? 

ARNOLD BROWER, JR.: I•m Arnold Brower Jr. I 1m on the staff for the 
North Slope Borough and I•m a permanent resident of the Arctic Slope 
and the borough. 

COL. NUNN: Are you representing a particular agency of the borough or 
just the borough in general? 

ARNOLD BROWER, JR: I'm Deputy Director for the Assessment Department of 
the North Slope Borough. I work as land selection agent for the 
borough as well. First of all I 1 d like to direct a question, is 
this a statement that we had testified for within this year or last 
year about this time and this issue of the extension is this an 
updated revised document, or are these impact statements here 
updated from that last time you intended to put the causeway for 
this dredging? 

COL. NUNN: The last meeting, which was held here in December, presented 
the applicant's proposal as he then had it outlined and presented 
what the resource agencies considered to be the major concerns plus 
any other concerns that the Corps of Engineers had been made aware 
of. Since that time, the project which the applicant has proposed 
here within the draft impact statement has remained essentially the 
same. Of course, the DEIS has a more comprehensive description; 
however, as a result of our review and the comments here, we will 
ultimately come up with a project in one form or another which may 
not be exactly as it's described in this particular draft 
Environmental Impact Statement. To answer your ques- tion, what we 
have in this EIS is essentially the same as it was presented in 
December. 

MR. BROWER: I would make my testimonies similar as to the previous 
testimony that I made. I believe you were here then. 

COL. NUNN: (Yes) 

MR. BROWER: In regard to the sensitivity of the Beaufort Sea and the 
environmental land use sensitivity. I think the impact statement 
presented then had very little knowledge of what to expect out of 
testimonies from Barrow or probably from any other village in the 
North Slope. Because of the insensitivity of the program presented 
on the dredging and on the causeway extension, the ground that has 
been touched by the industry has been poorly rehabilitated. I see 
alot of problems arising on that issue itself and as for water 
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intake particles from the intake to the wells, I still see alot of 
sensitive issues not being brought out as to what kind of 
resolvement to the sensitivity of the thing (whether the ground is 
going to sink; eventually it's going to sink). Anything you put in 
the water that weighs more than water gradually sinks or it sinks 
right away. The amount of land and amount of oil that's being taken 
out from the area, it's going to cause alot of sinkage of land and 
the dredging is going to promote environmental erosion on the bottom 
which will deteriorate the natural nutrients of the fishes that are 
hatched there each year as well as the feed of the seals and other 
migrating mammals within the area up to the large bowhead whale. 
And, as I had mentioned in the past on that previous testimony, the 
land issue not just on land use I don't see the property owner 
advised of the allotments or the adjacent allotment owners on the 
impact of their properties over there; what effect it will have on 
their properties in the water areas as well as the ground area, as 
well as the air area, the atmospheric changes. Is the atmospheric 
changes going to be drastic to harm the people's lungs that will 
cause it to deteriorate and cause cancer or is the water going to be 
contaminated to contaminate the food sources of the fish, 
contaminate the fish and then eventually contaminate those people 
that fish there? These are some of the small issues that we just 
begin to think about when exploration starts of this size. I think 
that the Corps or who has the responsibility of putting this impact 
statement together that all of these issues had to be answered to 
the planning department of the borough, the Inupiat Committee of the 
Arctic Slope who has alot of environmental concerns within our whole 
north Arctic Slope region. From the assessment point of view, I 
would hardly have any statements to add but since I am directly 
involved with being living here 99.9 percent of the year round then 
it's the food source that I eat here with the people. It involves 
my health also and I think for our minds to be strong here and to be 
healthy that our nutrients, our food sources must be also be healthy 
like any other human being that wants to have a healthy mind and 
they have to have a healthy body. I think all of these issues have 
to be answered before anything this size has to take place. 

NUNN: I would like to say at this point, Arnold, that it is the 
intention of the Corps of Engineers to reveiw this project to insure 
that what is done does not harm the environment in the ways that 
you've expressed a concern. That's also why we are joined by the 
Environmental Protection Agency and by the Alaska Department of 
Environmental Conservation, U.S. Fish and Wildlife Service, and 
others in putting together this study. This study is a scientific 
look at what the industry is proposing to do in an effort to see 
what the impacts are and to see whether or not the ways that their 
doing things or the ways that their going to protect the environment 
are satisfactory. If they are not, the permit would be denied, if 
they are marginally satisfactory then we might issue a permit with 
conditions that make it satisfactory and if the proposal adequately 
protects why we could issue a permit without any concern. But we 
have heard these concerns, weire very interested in those concerns, 
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we are looking into them. In general, there is not going to be a 
deterioration of air out there that would cause anybody•s health to 
be impaired or would cause cancer. We give that assurance, I think 
across the board, but we may not have stated it as clearly and 
simply as that and that may be an error in the way we•re approaching 
this EIS document. The same is true with regard to the fish. We do 
not intend to do anything to either the nutrients used by the fish 
or fish used by the people, that would be a change that would cause 
health hazards. That perhaps goes without saying but perhaps we•ve 
been wrong in not saying it more explicitly because those may be the 
most important to the people of the North Slope and if we have erred 
in being insensitive in the way we•ve presented those things we 
regret that. We will take another look at our presentation and the 
way we are speaking to the North Slope to see if we can improve 
that. I appreciate your comments very much. 

MR. BROWER: Then our testimony here, how much im~act would it have on 
the application being approved or for reveiw. Would you take how 
much consideration are you weighing our testimony here? 

COL. NUNN: What I do is I use the Environmental Impact Statement when it 
is crnnplete and all the comments that are included as an aide in my 
making a decision as to whether to issue a permit and as to which 
conditions we would put into the permit if we decide to issue it. 
Your remarks are weighed heavily because I have to make a 
determination as to whether or not the issuance of the permit is in 
the pub1ic interest. And you certainly are the most immediately 
effected public although not the entire effected public. You are 
effected most directly by the physical impacts of :he project in 
your midst. The energy resource which is located here on the North 
Slope and which could be potentially lost if this project is not 
carried out in a timely fashion is in the publ~c interest of a 
larger public and I have to balance those things and try to make a 
decision which is in the best interest of everyone concerned. 
That•s a very hard thing to do and this EIS is the document that is 
to be the greatest assistance to me in that process. Everything 
that you say will be transcribed and put into the final impact 
statement and I will consider it and we try to make the final impact 
statement address these concerns that you•ve brought up today. For 
instance, concerns about subsidence as a result of the removal of 
oil or the injection of water perhaps that•s not been explicitly 
enough addressed, but there are good precedence these sorts of 
things have been done elsewhere, perhaps not on this scope or in the 
same types of rock formations but we can certainly take your 
comments into consideration and consider or not whether it should 
cause us to do an additional study or relook at the project. 

MR. BROWER: It hurts my mind when I hear somebody before me say, I have 
28 made the statement before, that you still have not consulted all 

property owners there of the on-going project because r•m 
knowledgeable of the fact that alot of these allotments in the 
Prudhoe Bay area are now getting surface patents and the causeway 
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itse~f is on private property and I think it would be beneficial for 
you to consult these people before further planning should take 
place and I'm glad you folks are here for our comments but I have 
made this statement before but I'm sorry to hear that somebody 
doesn't make a testimony to say that they have had not been 
reached. I don't have anything else to add to my testimony. 

JOE SOLOVE: Mr. Brower, do you have a copy of this? This is the EIS. 
The material you nave there is some material regarding specific type 
permits and it won't have the type of information in the package you 
have there that has this environmental assessment. I don't think 
the EIS here says things as clearly as your concerns were but it 
does address them probably in a more technical scientific 
terminology. The Colonel said we should come out and say what we 
mean. There are copies of this available aren't there, Ben that 
will alleviate some of your concerns where it would actually go 
through and talk about the impacts on the air, show exactly what the 
changes would be and make some kind of a judgement as to what that 
change means in terms of what the people that are in the areas. 

COL. NUNN: Arnold, we try to make as wide a distribution to the public 
and to reacn tne public as well as we can with all our notices of 
meetings, the documents tnat are prepared, and keep them informed. 
If anyone is aware of people wh-o are being overlooked and not being 
reached, if you'll let me know we'll make an extra effort to see to 
it that they are kept advised as to what is going on, what 
information is available and what decisions are made. 

Other persons desiring to make testimony? 

MICHAEL JEFFERY: I'm an attorney living in Barrow, I work with the 
Alaska Legal Services Corporation, speaking today not on behalf of 
the Alaska Legal Services Corporation because it as a corporation 
doesn't take positions on issues like this. We take positions on 
behalf of our clients. Since you are tonight going to visit the 
village of Kaktovik, I won't speak directly on behalf of any clients 
and I'll speak today primarily as an individual who has been legally 
trained, who has been living here for about 3-l/2 years and I've 
visited all the,villages of the North Slope and extensively the 
villages of Kaktovik and Nuiqsut in connection with issues raised by 
Beaufort Sea oil development. It may be that I'll be presenting 
written comments in tne future also. 

First of all, I'd really like to address some of the concerns that 
Arnold Brower Jr. raised, and that is the process. I'd like to 
compliment and commend you and the other panel members for coming to 
Barrow to have this hearing, you picked the place in Alaska to have, 
if you're going to have only one hearing~his is the place to have 
it. These are the people, as you say, that are the most directly 
affected. It's more or less a coincidence but I think it's also 
extremely good that your visiting these two villages at this time 
also. The problem is and as we have all had this experience most 
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recently with the Beaufort Sea Impact Statement that the State and 
Federal agencies that are proposing these projects have not yet hit 
upon a way that effectively gets the word out to village people in 
Alaska who have to deal with these concerns. I don•t know many 
copies of the impact statement were sent to Kaktovik and Nuiqsut, I 
think it may have only been one. I don•t know how many actually 
came to the city of Barrow in addition to the North Slope Borough. 
The problem is there•s only a very, very few people who are going to 
have the time and the energy to go through it all. I have and a few 
other people have but very few other people. This imp~ct statement 
is as was said earlier. by Mr. Smith and I would agree ;t•s one of 
the best I•ve seen, I mean there are comments that need to be made 
but ;t•s a very good effort and especially to have at the beginning 
this summary of the project and at the end the glossary which begins 
to attempt to help people who aren•t scientifically trained to 

-understand many of the technical terms. The only problem is that 
that•s adequate for someone with alot of education. The summary is 
a good summary and the glossary is helpful to me. The problem is 
it•s still not at a level that•s going to be meaningful to the 
village people. Many government agencies, for example the Bureau of 
Land Management, in an individual decision document that they are 
giving to people will have a cover letter in very, as Jim Sweeney 
(EPA) says, you were saying we 11 Say what we mean ... Right on. They 
have a cover letter that says Dear so-and-so this is a decision 
about your native allotment and here•s what it says and here•s what 
your rights are. See attached. And then they still attach the 
legal notice. So the person can look at the letter,- and it•s in 
pretty basic English and they can understand basically what that is 
and then they can help in understanding the technical document. In 
addition to the summary or maybe in place of this summary which is 
written again at a rather technical level l 1 d hope that Corps and 
other State and Federal agencies would produce a summary that•s 
written in a very clear way and a very basic kind of clear way which 
gives an understanding of the project and then in addition to that 
to as I think this is actually suggested on a larger scale even in 
the government of the Counsel of Environmental Quality Regulations 
is to make that summary very widely available. For example, in this 
case had such a summary existed you could have perhaps sent 20-30 
copies of that to the Post Offices of these affected communities. 
Or it could have been picked up by people right at the beginning, it 
would have had to have been and this means early in the process not 
late in the process. So the people could read those and have a 
basic understanding and then have more copies of the draft EIS 
available for more people who would want them. It is surprising in 
the Beaufort Sea statement many villagers did in fact take the time 
to read substantial portions of that document. Had there been 
substanti~l numbers of the document available to the villages I 
think that more people than have would have actively considered it. 

_Now another thing that has just come up today and I think it•s only 
fair to the people who have testified in Inupiaq that you make it 
clear on the record today what procedures you will go through to 
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make sure that their testimonies are promptly translated into 
English and so that you will have them available. I hope that you 
wound do that before the end of the hearing. The Inupiaq Language 
Commission here at the North Slope Borough is available I'm sure and 
there might be other ways too, but other agencies have the Alaska 
OCS office has had good success in using North Slope Borough people 
to produce a transcript in English full translation promptly. You 
will need that. I think some of the valuable comments you will be 
hearing both here and in the villages is in Inupiaq. 

COL. NUNN: We agree, and we're making arrangements to get the recording 
copied and translated. 

MR. JEFFERY: Well soon. 

COL. NUNN: That will be in the final EIS too but we can send copies of 
the transcript forward for such use as might be appropriate up 
here. I agree with you. The remarks of the mayor and others will 
be considered some of the most important. 

MR. JEFFERY: There's the very limited time and again I realize that this 
is within the legal limits according to law but unfortunately some 
of those 1egal limits don't recognize realities of Alaskan villages 
and Alaskan communities. We didn't get the impact statement up here 
till well after it released in Anchorage. I would urge either .that 
a formal extension of time be granted for at least 10 days or 2 
weeks or at the bare minimum that the post mark of July 21st rather 
than receipt on July 21st. When you consider that these have to 
reach Juneau and places like that they have to mailed today to make 
that for sure and that's completely unfeasible. But I would hope 
that there would be an extension of time to fully allow people after 
this meeting, after these village meetings to sit down and think 
about what they want to say about it and get it to you to be 
considered on the record rather then maybe considered or maybe not. 

COL. NUNN: You know there is an extension till 31 July. 

MR. JEFFERY: No, I wasn't aware of that. 

COL. NUNN: Yes, we've granted an extension that long and certainly 
during the time this thing's going to publication while I may not 
include it in a formal way in something that's going to print I'll 
certainly personally take it into account. 

MR. JEFFERY: One other thing again about process. I think these 
hearings are notable in that you as the decisionmaker have 
personally come to hear the testimonies. In the offshore lease 
hearings there were people that came but they were not the decision
makers. I don't know the other gentlemen, I don't know to what 
extent they are decision-makers also but I think that is very strong 
thing and I think it's very beneficial for the educati.on of both the 
decision-makers and of the people here that the actual people that 
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are doing the business come and see the people, see the communities, 
and take that into their account in addition to the written 
testimonies and the oral comments. Also the ideas of this being a 
joint hearing I think is a good idea. It's important that there i3 
public comments on the EPA permits on the Coastal Zone Management 
Program consistency and certainly none of us wants to go to five or 
six different hearings to have these same comments made. I think 
that joint hearings such as this is a very good solution so that.to 
make sure that all the different agencies do come and do have a 
public hearing so that they don't say it's too expensive and this 
and that. It doesn't have to be. Have it a joint hearing. Have 
all the people come. 

Now just a couple of other commer.ts on the realities of the 
situation because I think the kind of concerns that have been raised 
about the health of the people are the main or real concern here. 
I'm not a life-long resident here, I have attended a very large 
number of public hearings in the last 2 or 3 years and I think I've 
got a pretty good idea of what kind of concerns the people are 
raising and the kinds of concerns that you heard today are very 
typical of that. It's a very important issue -- health, life, our 
survival up here. This is the issue. We're not talking about cost 
benefit curves and were not talking about insurance rates or 
different things that sometimes come up ih the offshore drill~ng 
here, operating mai~tenance cos~ and this and that. We're talking 
about "is my grandchi1d going to die of cancer.·• That's what we're 
talking about these kinds of issues and this has been expressed here 
today. And may I note in material provided by the Environmental 
Protection Agencies, for example we're talking about correct me if 
I'm wrong, but under the BASCT review section here we're talking 
about nitrogen oxides pollutants at the rate of 4,358 tons per year, 
right? Being acceptable, am I wrong there? That's the way this 
chart reads. 

MR. SWEENEY: I don't recall the number. 

MR. JEFFERY: But on that order. 

MR. SWEENEY: That's correct. 

MR. JEFFERY: Carbon monoxide which we all know is what is a lethal thing 
in car exhaust and so on. Eight hundred twenty three tons per year 
are going into the Beaufort Sea environment from the project and 
this is considered to be acceptable. This is the limit of what's 
acceptable. The same thing in the impact statement, and I'm not 
sure that I can find it offhand but we're talking of many tons of 
discharge going into the water I think it was on the order in 
certain conditions up to 75 tons of discharge much of that being 
natural material but again there are affects, for example from the 
chlorine in there which are admitted in the impact statement not to 
be known and we're just going to do monitoring to try and find that 
out. So there are concerns, and you can understand why people are 
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conce-rned. It gets back to an issue that's come up in other parts 
of the country and that is/are the National Ambient Air Quality 
Standards or the National Water Pollution Discharge Standards and so 
on. Ar.e they adequate in a place which has purer air and purer 
water then that? Or instead are you going to base the standards 
that you use in these determinations on the quality that exists on 
the quality of the air and the quality of the water. It's fine when 
you're talking about, and I grew up in Los Angeles and I've seen 
days where tne smog has been so thick it looks like fog. That's 
what I grew up in and you couldn't take a deep breath without 
coughing, and that's great to try and bring down that to something 
cleaner; but up here the air is very pure and should we say okay 
these national standards are acceptable up here and I think that's 
the real question. I realize that's beyond your level but I think 
it's definitely a concern. 

MR. SWEENEY: The PSD permit that's P evention of Significant Deteriora
tion, that is intended to apply where the air 'is cleaner than the 
standards and it doesn't allow you to use up all the way to the 
standard. It sets a level or in this term it is the PSD increment 
but we're not talking about a PSD increment here because we haven't 
established PSD increment for the carbon monoxides and the nitrogen 
oxides~ I think it is. But there is also a level of significance 
which we use and these levels, these increases in pollutants don't 
even reach wnat agency's have established as a level of 
significance. So yes, we do not look and let it come all the way up 
to the standards. The same thing applies in terms of the waste 
water discharge too, is what is called the Anti-Degradation Policy. 
The Water Quality Standards don't let you degrade something all the 
way up to the point where the standard is. You can't do that and 
that's one of U1e comments that the agency will be making when we 
talk about some of the parameters in there that say that if you do 
this it won't cause tne standard to be violated. We have to say 
that's not exactly the case you use. The case is, will it 
significantly deteriorate the environment, will it violate the 
Anti-Degradation Policy and we don't tnink that any of the levels 
we're talking about, not only will they not exceed up to the 
standard we don't think that they will cause significant degradation 
of the environment. 

MR. JEFFERY: You mean 838 tons of the C02. 

MR. SWEENEY: That again, put into the context in some places it would 
cause a significant problem, but, because of the meteorology and the 
lack of alot of other types of sources it doesn't cause a water 
quality or an air quality problem. 

MR. JEFFERY: The thing that this gets down to in all these discussions 
of permits and monitoring and this and that is the monitoring. The 
monitoring discussion of two and a half pages I do feel is 
inadequate. Monitoring, I think and again this has come out of the 
many public hearing up here, what's going on ove~ there. At least 
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now we are at a point where the government and the industry have 
taken the initiative to come out to the place, to the villages, and 
to Barrow to at least infonn people about what•s going on. But 
there is another level and that is making sure that permit 
stipulations and permit conditions are in fact followed by the 
peo~le. I mean this is a remote area and it•s cold in the winter 
and it•s dark and I can imagine that whoever does inspections 
probably would rather not come up here, but on the other hand this, 
amply pointed out in ~he EIS, is a very sensitive area. Again in 
the EIS you quite rightly emphasized the migratory nature of the 
game and how if things happen here they are going to affect quite a 
wide range. If something happens to bowhead whales it affects 
villages from Savoonga to Kaktovik and that applies to birds and 
fish and alot of the other· wildlife. So it•s extremely important 
and I think would considerably increase the confidence of local 
people in the proposal project area, if you really do spell out in 
great detail exactly what the project is, who does the monitoring, 
how often they•re going to do it, what the penalties are, and maybe 
make sure that those are adequate. There are instances in the past, 
and I don•t know how current they are because I don•t monitor myself 
but there are times in the past where there have been allegations 
that in fact permits have been violated, things have been dumped, 
and these kinds of things whfch people have sometimes seen for 
themselves wnen they fly over or whatever cause real concern when 
people say well its safe and they•ll stay within it. The question 
is putting aside that issue, is that standard even safe? Will they 
really stay within it? I•m aware that the EPA in particUlar depends 
a great deal on monitoring reports supplied by the industry itself 
and the question is are those adequate and I realize there•s 
penalties there but you can understand that people often distrust 
all that and I think that monitoring is a very key area. It was 
also pointed out by Mr. Strooele. 

Finally, the cumulative impacts section and the map Figure 15-l, I 
think, there could be more discussion of the future offshore leasing 
plans of the Federal Government. In particular the offshore lease 
sale that proposed for 1983 is considerably larger than is suggested 
here and basically when you look at all these things, when you look 
at this project, all the present development, and all the offshore 
develtipment, and the gas conditioning plan and all these things 
releasing tons of pollutants into the atmosphere you can understand 
why many people would prefer to have the environmentally preferred 
alternative. My personal testimony is very definitely in favor of 
the government•s selection of the environmentally preferred 
alternative. There have been studies which have shown the effect of 
the existing causeway on fish, on the temperature, on the salinity, 
in tne lagoon system. Studies that show how sensitive the 
temperature and salinity is to the wildlife in there and has already 
caused changes and I was ver" encouraged to see the preferred 
alternative not only didn•t add to that problem by having a separate 
gravel island and ~llowing the currents and everything to go between 
the existing causeway and the gravel island but even had the 

125 



proposal for a break in the causeway to allow the fish to go 
through. All these things are very important. Every one of these 
projects that•s coming along we always get the argument from 
industry representatives, "Well, it won•t cost that much, let us go 
ahead and do it the cheaper way because it won•t that much more 
harm." The problem is there•s a lot of projects going, there are 
alot of impact statements coming along the track and every one of 
these we get the same argument "Let•s do it the cheaper way. Of 
course we•re going to put some safeguards in there but let us do it 
the cheaper way." a•s encouraging, in this particular case, the 
government has identified another quite feasible alternative 
system. Yes, it would increase costs somewhat but significantly 
lower and maybe even eliminate much of the effect on subsistence 
resources which are depended upon by the village people and the 
people of the North Slope. Every time these projects come along the 
same thing comes up, and the only way to prevent a serious decline 
of the ability of the people up here to exist on their subsistence 
hunting and fishing is that every point where there is a choice and 
there•s a feasible way to do it that is environmentally safe but 
would get the job done, that one be chosen. I appreciate the 
opportunity to make some comments today. 

COL. NUNN: Thank you, Mike. I do appreciate your remarks and I think 
that we can particularly address the monitoring section in a little 
more forward and direct manner as you have indicated. Also r•d like 
to comment just briefly about the environmentally preferred solution. 

Of course, when we prepare an Environmental Impa.ct Statement we 
prepare that from an environmental standpoint because these things 
have been neglected in the past. We look at a solution, each aspect 
of which causes the least environmental impact. We don•t in~lude in 
there an economically preferred solution or an engineering preferred 
solution, although such solutions exist and very often the industry 
propsal is closer to that than anything else. What we hope is that 
through this process we wi 11 have the applicants, whoever they may 
be, whether its here in the North Slope or elsewhere, come forward 
with such engineering innovations early enough that it doesn•t have 
too severe an economic penalty and thus gives us an optimum which 
balances environmental sensitivity and protection with sound 
engineering and economics. That is why we go thru such a technical 
document which does not always speak to the local community in ways 
that we should; but there are ways of communicating better, the 
summaries such as you•ve suggested, and we•11 certainly take those 
under advisement and for my part I•ve been here a relatively short 
time and tried to learn as much as I can about the State in which I 
live in, the people that are here, and trying to understand them and 
I think that you automatically come into a system and do things the 
way they have been done in the past. we•ve tried to change that 
already. we•ve done some things which I think do address the 
concerns of the people more directly than had been in the past, and 
I hope this is understood. I also think people should have some 
confidence that the agencies that have come up here and who are 
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authoring and sponsoring this document are doing so from an 
independent way and we also monitor our stipulations in the same 
fashion. Industry may submit a report collect data and tell us 
what's going on. That in no way inhibits us from going out and 
taking independent spot checks, verification and for that matter, I 
received then daily unsolicitated from Fish and Wildlife, Fish and 
Game, private citizens, competitors-some firm wanting to do in 
another one-will send in word that this firm is doing something 
wrong or something that's improper. So by using satellite 
photography, and other techniques we can crosscheck to see if people 
are exceeding the sti~ulations of the permits with regard to fill or 
other operations that they may be involved in and I can tell you 
that if we were to come across something that amounted to 
falsification of the records or deliberate distortion of a report, 
it would be extremely serious and the penalties are extremely 
serious and we're-not talking about financial penalties, we're 
talking about stopping ongoing projects of tremendous val~e. 
There's too much at stake that we don't write it off and say 11 No 
they wouldn't dare do things like that. 11 There are independent 
checks and balances and I would want the people to understand that 
the agencies are indepentent and for my part I feel confident from 
the year that I've worked with Mr. Sweeney, and Jerry Strobele and 
others, the agencies are very concerned that their integrity and 
independence be understood and recognized and we would not want 

. anything like that to concern the people that their concerns are not 
being addressed. I don't think you were alluding anything sinister 
in that respect but I do appreciate your bringing it up so that we 
can be specific about those things. It's not well understood. We 
travel sometimes together with the applicants. The local people may 
not understand that this association is not thicker than just what 
is using the same conveyance for travel. We will take into account 
all these remarks and you were not at the earlier meeting that we 
held last December and we did address some of these points and I'm 
glad to have the opportunity to do it again. Thank you very much. 

MARC KUMIKUK: I'm a paralegal aid for the village of Nuiqsut and I work 
for Alaska Legal Services and at this time I'd like to speak as an 
individual. I reside at Nuiqsut which is the closest place where 
all this activity is going on. First I'd like to go to your 
Environmental Impact Statement on the second page, the second 
paragraph. A little further down it says 11 0ther essential 
information relevant to potential significant adverse impacts was 
not collected because of the limited prospects to resolve scientific 
uncertainty by application of the state-of-the-art and because of 
the cost in time and money to advance the state-of-the-art were 
excessive ... As I understand your impact statement is very irregular 
in which I say this is that~ when this was being prepared I believe 
there was not that much imput from the local people, from the elders 
on down from the different villages. Only those who can understand 
English and speak English and speak and understand Eskimo Were the 
ones that testified. Then after that much of us tried our best to 
go through your reports and impact statement to our elders and to 
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whomever was interested in this. The main problem to this was that 
it has always been put out a·nd it was sent late, we got it late and 
the -local people were asking why didn't they hire an interpreter, 
why didn't they take time to come over and explain all this and this 
includes all the different agencies which are involved in this. As 
you know the village of Nuiqsut is the closest to Prudhoe Bay where 
all the activity is going on. As you've been there yesterday, 
you've seen some people fishnetting, you seen some dried fish. All 
the marine wildlife, fishes that are abundant, are not that much 
abundant anymore as I've seen it for the last 3 years. In glancing 
through your impact statement I do not see anything pertaining to 
the impact to the villages, economic wise. If everything goes all 
at once and it's already going and if you add another big project 
like this then the total unity of the community will go down the 
drain. And so will the next generation and after all this is gone, 
after the oil is gone so will the money. But what about the lives 
of all the people that are affected by this. In your last me~ting 
in December you went over there to Nuiqsut, there was a fair amount 
of input from the elders, and I've been told by some of them again 
to read those comments and what they had to say. 

The main reason why I'm so concerned about this is livelihood, our 
ecosystem within the villages. We are dependent on what we eat. 
Which is greater, the money that comes from oil or our 1 ives and the 
next generation's lives? Thank you. 

COL. NUNN: Thank you, Marc. For you people who are not aware of it, 
last December when the Corps made the initial scoping session 
visits, we went to Kaktovik, and Nuiqsut, Ben and I travelled alone, 
briefed the project as it was then conceived and sat down with the 
elders, the mayors, the people of those two villages to get their 
comments and concerns. I recognize the critical comments that have 
been made here are being made in good faith and we intend, in good 
faith to take them into consideration in preparation of the final 
EIS; but I do want to point out, and some people here pointed out, 
that this is a very high quality document compared to other EIS's 
which have been prepared and I do want to assure you Marc and the 
people along the North Slope here that Ben, who is with me on this, 
has taken into consideration each comment that those people made. 
Now, we haven't rewritten what they said and then said this is what 
we've done about it but in preparation of the EIS we have insured 
that those individuals' concerns, if they're concerned about fish 
then we're concerned about fish. We were concerned about whether or 
not the activity would effect the migration, the overwintering, the 
spawning, the smolts, the mature fish, whether or not the fishes 
food was going to be effected, the salinity ~f the water they were 
in, and so forth. So the comment in Nuiqsut may have been fish, it 
may have been caribou in Kaktovik, but I want to assure you that in 
the preparation of this document we did make a very sincere effort 
to consider each and every remark and comment by the senior citizens 
of those communities and I personally wrote the notes down and acted 
as recorder in those instances but I still have those and I'll read 
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my handwritten notes to make sure that what they had said has been 
adequately addressed and Ben and I will go over that together. 
Thank you very much, Marc. 

Others that would like to make testimony? 

MAYOR LLOYD AHVAKANA: Acting mayor of North Slope Borough. I just want 
to, after a fashion, welcome you here and also the new Eskimos who 
just walked in. 

I just want to state that my staff is preparing a written statement 
for further comments on your Environmental Impact Statement, and 
that we will submit this report thereafter and I want to comment 
too, on the work that you're doing with these public hearings and 
you're doing a good job. Thank you. 

COL. NUNN: Thank you, Mayor Ahvakana. and I would like to say that we 
will be interested in your views of ways that we can do better in 
working with the North Slope people and perhaps gaining some 
assistance on the translation and the dissemination of translated 
material to them. As a matter of fact, I would like to work closely 
with you and the institute here to try to put together a summary in 
whatever form, whethe~ it be better written, pictures, Inupiat, or 
whatever, in order for it to be understood and if you wo~ld agree to 
that we'll work closely with you on that. 

MAYOR AHVAKANA: Some of our staff members here in the borough have given 
support on the Eskimo translations. 

COL. NUNN: Thank you. Yes, Sir? 

RAYMOND NAGEAK: Welcome sir, gentlemen. I have a couple of questions. 
Have you confronted yourself to the tribal government of the Arctic 
Slope? 

COL. NUNN: I don't understand the question. 

RAYMOND NAGEAK: We have a tribal government which is called Inupiut 
Community of the Arctic Slope which has in fact the same authority 
as the State of Alaska which should be asked of some type of 
authority from the tribal government 11 Go Ahead" and to this types of 
projects. You have failed to recognize the tribal comments in all 
the projects that you have done in Prudhoe Bay. As a member of the 
Tribal Counsel, I can easily say we, I am ashamed to say, haven't 
been given notice of the EIS for any projetts. I cannot understand 
the reason behind not recognizing the Inupiut Community of the 
Arctic Slope. Later ask tribal government who will have to be 
noticed and notified of such a proje-ct because we are a federally 
chartered government. Thank You. 
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COL. NUNN: If we've overlooked a group of that type either locally or 
anywhere on the North Slope, I would solicite the assistance of 
anyone here that can give us the names and the addresses so that we 
can best get the public information to that group and solicite their 
review and comments. 

RAYMOND NAGEAK: They've been in existence for 40 years. 

COL. NUNN: Certainly the effort that we made last December to let people 
know that this was coming has resulted in alot of people asking that 
they be added to our mailing list that we keep them advised and we 
make a special effort to do that and we'll do that in your case 
now. I regret it if you were not mailed the material, were not 
given an opportunity to comment but that's water over the dam. 
We'll see to it t~at it doesn't happen again. 

Are there other comments now that anyone would like to make. Yes, 
sir. 

MORGAN SOLOMON: Members of the panel, ladies and gentlemen, my name is 
Morgan Solomon. I'm a member of the City Counsel here in Barrow. 
As a concerned citizen I would like to review some of the comments 
with you that most of the native people here had stated. 

Let me first address to the panel -- the oil company employees and 
their representatives -- that I am not opposing any development in 
terms of energy programs for the State of Alaska and the United 
States but I strongly oppose any type of development programs with 
the Prudhoe Bay area which does not have sound, well financed 
development program to protect that particular project. We as the 
native people within the whole slope of Alaska wanted to protect our 
ocean out there. The North Slope Borough had developed a Coastal 
Management Program for us, the State of Alaska had worked this with 
us very intelligently. The oil companies turn around and oppose and 
wanted to make amendments on some of the programs that were going on 
for the last 1-l/2 to 2 years. Now you come up with a waterflood 
project. First there was a permit to be seeked by the oil companies 
for this particular project or for a project to get outside of 
Barrier Island from the Corps of Engineers. I believe we had 
lengthy public meeting on this particular responsibility by the 
Corps of Engineers throughout the State. This development project 
that you have in front of you is going to make millions of dollars 
for the oil companies and at the same time it is going to develop 
what we call up here unbalance, financial problems to our native 
people and nonnative people that are working to make a living here 
in the northern region. We don't have to have a research program to 
get into this. In the last couple of years our fuel has doubled to 
our outlying villages. The last several years our food intake has 
doubled because of the development of Prudhoe Bay. The last several 
years we had to spend alot of money just to provide education for 
our children. I understand there's going to be some $20,000,000 
here available once this project is on the roll. I don't know 
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whether it is going to be for annually or semi~annually or whatever, 
but I would like for this committee here, the Corps of Engineers, 
Environmental Protection Agency, for the State of Alaska to work 
very precisely with the native people. I have heard some problems 
that are going to arise during this project especially when there is 
air pollution. I'm afra·id that one day the government is going to 
say and make a statement in this effect Enter Prudhoe Bay at your 
own Risk. I hate to see this project stumble because of air 
pollution. We have sea animals, sea mammals and ground animals that 
we want to protect so we can have subsistence lifestyles as we 
normally had since time began. Sure we want to help develop the oil 
fields but it has to be under a sound management program. This is 
the first time that I've been able to have been addressed on this 
public hearing pertainin~ to this floodwater project because the 
last one was for the issuance of a perm~t to go out into the Barrier 
Islands. Now if the oil companies are going to work with the native 
people, and the North Slope Borough, and the city government, and 
the State government, and the Federal Government, they should at 
least come into the local government and into the North Slope 
Borough to work with the Planning Department that is directly 
involved in these projects. Thank you. 

COL. NUNN: Thank you, I appreciate your comments, Mr. Solomon. It seems 
plain that we're going to have to spend a little bit more money and 
time coming up here and talking to the people of the North Slope. 
I'm getting the message loud and clear that whatever we•ve done, it 
has not been satisfactory. I appreciate your remarks. 

Other people wishing to make public testimony? Well if there are no 
further testimonies, .I have to try to catch a plane, get across to 
Kaktovik and have another public meeting this evening. I•m looking 
forward to that. These meetings have gone on rather long. Last 
night ended at around 1:30 and it•s a long day by the time you drop 
off the people at Deadhorse and then come back to Barrow for the 
night and we are going to have to do this again tonight. So if 
there are no further testimonies to be presented then I will can 
this hearing adjourned and we will be holding a public meeting in 
Kaktovik this evening as close to 7:30 as we can and then we will be 
returning here to Barrow. While I'm in the city of Barrow, and I 
will be in the area tomorrow morning, if there is anyone who would 
like to talk to me about any of the issues that have been raised 
here in some more detail privately, I 1 ll make myself available. I 
am staying at the Top of the World and I would be happy to discuss 
anything that you have a concern about. I will be over in this 
building tomorrow morning. I'll leave word with Miss Anjum where I 
could be located if anyone would like to take advantage of that. 

JOHN AMUNDSEN: I apologize for our late arrival, weather kept us. My 
name is John Amundsen, r•m with Union Oil Company. I'm here today 
representing Alaska Oil and Gas Association and my capacity is 
Chairman of the Environmental Committee. The Alaska Oil and Gas 
Association also known as AOGA is a trade association whose 28 
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member company account for the bulk of oil and gas exploration, 
production and transportation activities in Alaska. Our membership 
incl~des the largest and some of the smallest petroleum firms in the 
industry. AOGA is the Alaska division of the Western Oil and Gas 
Association. We have reviewed the Draft EIS for the waterflood 
project. Our primary finding is that in several instances the 
harmful impacts w~re overstated. A relative quantification of 
impacts in these instances might have added some perspective to the 
analysis. I any case, we believe a favorable decision on 
applicant's proposal is clearly indicated. Our members can recall 
no case in the past when a project can contribute as much to, our 
national energy supply and national security with so little change 
in environment. Thank you. 

COL. NUNN: These testimonies that have been taken today are taped. They 
will be transcribed and translated. They will be incorporated as a 
part of the final EIS document in a summary fashion, following the 
comment period as I outlined in the the beginning. We will be 
preparing the final EIS and filing that document with the EPA. 
After that, it will be 30 days before a decision can be issued as to 
whether or not a permit will be issued, and we will keep the people 
interested here closely advised as to how we are proceeding in the 
schedule in that regard. 

MR. SWEENEY: The EPA permits for the wastewater discharge and the air 
emissions ~ould be in essence, issued approximately at the ~arne time 
the Corps of Engineers permits would be, and the target date to 
complete the process in October or November of 1980~ 

This hearing is adjourned. Thank you very much for your attention 
and attendance. 
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Conunen ts of 
John D. Amundsen 

Alaska Oil and G~s A~sociation 
on 

Draft EIS 
Prudhoe Bay Waterflood Project 
Barrow,~Alaska- July 15, 1980 

l'1y name is John D. Amundsen and I am with Union Oil Company 

of California. I am here today representing the Alaska Oil .and 

Gas Association in my capacity as Chairman of the Environmental 

Committee. The Alaska Oil and Gas Association (AOGA) is a trade 

association whose 28 member companies account for the bulk of oil 

and gas exploration, production and transportation activities in 

Alaska. Our membership includes the largest and some of the 

smallest petroleum firms in the industry.· AOGA is the Alaska 

division of the Western Oil and Gas Association. 

We have reviewed the Draft Environmental Impact Statement ' . 

for th~ Waterflood Project. Our primary finding is that in 

several instances the harmful impacts were overstated. A relative 

quantification of impacts in these instances might have added 

some perspective to the analysis. 

In any case, we believe a favorable decision on applicants• 

proposal is clearly indicated. Our members can recall no case in 

the past when a project could contribute as rnuch to our national 

energy supply and national security with so little change to the 

cnv ironment. 
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My name 

of the Resource 

Test i 111 on y : Prudhoe 8 ay 
Waterflood Project 
£3 a r r o ~·I , A l a s k a 
July 15, 1980 

is Paula Easley. I am executive directo 

Development Council for Alaska, Inc. 

and have been with the organization five years. 

The Council was organized in 1975 and is the 

largest citizens group in Alaska with a membership of 

nearly 10,000. Members are individuals, companies , 

labor and other organizations and municipalities. 

Our objectives are to create a broadbased, 

diversified economy, long-term, st able employment, 

industrial growth and improved living standards for 

Alaskans, while at the same time assuring reasonable 

protection fol~ the environment Alaskans cherish. 

We are keenly aware of the numerous government 

agen cies and groups outside governmen t--many funded 

with tax dollars--whose purposes are to protect 

en vironmental concerns.· The focu s of our Council is 

to achi ev e a balance, recogniz ing that the ecology 

can be protected and enhanced along with nourishing 

t h c e c o n o m i c 111 e l f a r e o f o u r s t a t e a n d n a t i o n . 

Several members of our Technical Review 

C o 111111 i t t e e h a v e r e v i e ~" t h e d r a f t E I S f o r t h e p r o p o s e d 
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Waterflood Tescimony--2 

\v d t e r f I o o·d project. T ll e y r·e poI' ted that the gene r l1 l 

intent and specific requirements of the National 

Environmental Policy Act of 1969 appeared to have 

been met. 

It was noted t~at the environmental impact 

statement contains identified alternatives to the 

project and alt~rnatives within the project by which 

the waterflood may be implemented. In their view, 

none of t t1 e a 1 tern at i v e s i s tech n i c a 1 1 y , en vi r o.n menta 11 .\' 

or fiscally sound as substitutes for the project. In 

addition, the alternative ways of accomplishing the 

waterflood which have been identified did not appear 

justified. 

The one billion barrels of oil which will be 

generated are urgently needed to augment our national 

energy supply. Today this. supply is threatened by 

unstable external political elements. The only 

currently available alternative energy supply is 

increased oil imports, with the consequent increase in 

our nation~l balance of payments deficit and tbe risk 

of interruption of access to that supply. The EIS 

ac~nowledges this. 

In our opinion the nation as a whole should 

support the waterflood project stnce the benefits are 

large in terms of economic and strategic security. 
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RESPONSES TO NUMBERED TESTIMONY COMMENTS 

1. An expanded monitoring program is presented in Chapter 5.0, which 
will form the basis of the program ultimately undertaken, depending 
on the specific permit action. Overall management of the program 
is a topic of current study. 

2. The EIS has been changed in several places to include recognition 
of this element. 

3. The Corps of Engineers will not permit an activity under our 
jurisdiction which the State of Alaska finds to be inconsistent 
with the Alaska Coastal Management Plan. 

4. The existing dock undergoes erosion each year from wave forces, 
currents, ice scour, freezing and thawing, and other factors. A 
significant amount of the gravel lost through this process is 
recovered each year by periodic maintenance activities. However, 
additional new gravel is needed and is brought by truck from active 
gravel mines. The existing causeway was built as a temporary 
feature and, as such, is prone to ice override and other damaging 
forces of the ice. The applicant's proposed project will raise the 
causeway to offer more protection. This design reflects its more 
permanent (about 26 years) use. 

5. Figure 3.8-2 shows what erosion can do to gravel islands (or a 
causeway) if it is not maintained. See also response No. 4 above. 

6. A summary of the FEIS is now available in an Inupiaq translation. 

7. The arrow on the figure depicts true north. It is agreed that 
magnetic north is approximately 45° to the right. 

8. A small amount of permafrost melting might occur around the well 
(3 ft) after several years of operation. No widespread permafrost 
melting, caused by high oil or water temperatures in the well, is 
expect~d. 

9. In other parts of the world, especially where shallow oil wells 
exist, an overall dropping of the land (subsidence) has been known 
to occur as the oil is withdrawn. This is very unlikely to occur 
at Prudhoe Bay, however, because the rock is different and the 
wells are very deep (2 miles). 
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It is important to note that waterflooding will reduce even further 
the chance for widespread subsidence because the injected water 
will rep 1 ace much of the oil removed. Monitoring for subsidence 
is the responsibility of the Alaska Oil and Gas Conservation 
Commission and the A 1 ask a Department of Natura 1 Resources. To 
the Corps• knowledge, these agencies have no plans to monitor 
subsidence. 

10. See Section 4.2 of the FEIS for air quality discussion. The U.S. 
Environmental Protection Agency (EPA) does not consider air 
pollution from the project to be significant. This is primarily 
because of the excellent circulation in the area. 

11. Air pollutant emissions caused by the project are found .in Table 
4.2-7 of the FEIS. 

12. The EPA does not expect any weather changes as a resu 1 t of the 
proposed project. Thus, the EIS is not detailed in this area. 

13. A Corps of Engineers permit does not convey any property rights, 
either in rea 1 ty or personalty, to the permit ho 1 der. Where, as 
here, there has been raised a question regarding the ability of the 
permit applicant to proceed with a relatively minor portion of his 
proposed project over 1 ands whose ownership has been questioned, 
there appears no valid reason to curtai 1 the processing of the 
application to its ultimate conclusion, particularly where the vast 
majority of lands affected are in clear ownership or leasehold 
status. 

The ultimate burden of resolving this apparent conflict is on the 
applicant. If the ultimate decision by the Corps is to issue the 
permit for the Waterflood Project, the Corps could still suspend 
the permit if, at the time the project is to have an effect on the 
lands in question, a cognizable conflict still exists. 

The rights of the property owners are clear. At this time, if they 
are assured by survey that the project wi 11 affect their 1 ands, 
they may resort to legal action to satisfy their claims. That 
same legal action exists whether or not the permit is issued. 
Therefore, any solution to this conflict must be in an action 
between the alleged owners and the prospective users, not the Corps 
of Engineers. The conflict has been mentioned in the EIS, however. 

14. The prediction is that if the causeway is extended, coo 1 er, 
more sa 1 i ne marine water waul d occupy the area just west of the 
causeway. See Figures 4.2-2 and 4.2-3 in the FEIS. 

15. The EIS Summary contains general information about effects on fish. 
Chapters 2.0 and 4.0 have specific information. 
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~17. 
'·. 

19. 

20. 

21. 

Removal of water from the ocean for the proposed project would not 
significantly affect ice conditions. 

More information on socioeconomic conditions and effects has been 
included in the FEIS. The proposed project is not expected to 
noticeably change freight rates for the North Slope. 

The proposed project should have no noticeable effect on population 
growth rates, housing, or schools on the North Slope since popu
lation changes will occur almost entirely within the Prudhoe Bay 
enclave. 

The FEIS has been expanded to discuss food chain effects of the 
discharge. Changes in ice movement caused by the proposed project 
are not expected to have a significant adverse effect, although 
freshwater flow from the Sagavanirktok River would be diverted 
further to sea. 

There will be a permanent loss of 67 acres of productive marine 
bottom as a result of causeway construction. The effects of 
dredging would be largely short-term and related to higher 
turbidity and smothering of organisms. Areas dredged are expected 
to recolonize with benthic organisms. No significant effect on the 
fish population is expected from dredging activities. 

Intake design and operation has been a major concern throughout the 
EIS process. It should be noted that the applicants have altered 
their proposal to include a state-of-the-art fish bypass system 
that will become operable when pumping begins. 

22. While it is recognized that noise effects on wildlife have not been 
studied in depth, it is the biological opinion of the National 
Marine Fisheries Service that the proposed project wi 11 have no 
significant effect on the bowhead whale. 

23. See response No. 9 above. 

24. The Inupiat Community of the North Slope is currently on the 
mailing list for materials regarding the Waterflood Project. A 
final decision will be based on a review of all comments received. 
However, the Inupiat Community of the North Slope does not have any 
known approval authority regarding Corps permits and, as such, does 
not meet the 11 local government 11 standard of our regulations. 

25. See response No. 9 above. 

26. See response No. 13 above. 
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27. Air emissions and water discharges have been studied thoroughly. 
It ts concluded that the proposed action would have no significant 
effect from these sources on humans or fish. Because of the 
concern in the area of water discharges, however, the monitoring 
program that will be started if the project is permitted will 
include monitoting of concentrations of discharged substances. 

28. See response No. 13 abov~. 

29. Parts of the FEIS addressing cumulative effects have been expanded. 
See Sections 3.15 and 4.1. 

30. Prior to preparing the DEIS, meetings were held in Barrow, Nuiqsut, 
and Kaktovik to describe the proposal and to hear the questions and 
concerns of the North Slope people. An interpreter was used at 
both Nuiqsut and Kaktovik. The Corps of Engineers was impressed by 
the discussions that took place and factored this information 
into the EIS process. Also, as is the purpose of the DEIS, 
other information has become available to the Corps and is being 
considered. 

31. See discussions on pages 4-2, 4-7, 4..:11; 4-12, and 4-95 of the 
FEIS. 
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APPENDIX B 

APPLICANT'S PROPOSED PROJECT 

Replacement pages for B- 2, B-4, B-6, B-11, B-12, B-13, B-14, B-15, B-16, 
B- 17, B-18, B- 19, B- 42, B-44 are attached to reflect changes in the 
applicant's proposed project. 



"~ reliable water source of good quality with minimum intake of marine 
~> 

~rganisms. The plant would condition the raw seawater to make it 

suitable for waterflood inject ion. The necessary equipment to achieve 

~his required quality would be installed on a barge as shown in 

Figure B-1. 

;Processing would remove .suspended sol ids and dissolved oxygen and 
.{," 

~provide heat for freeze protection in the low-pressure pipeline system. 

FACILITY DESCRIPTION 

Seawater would flow directly into the seawater treating plant inlet 

reservoir through openings in the shoreward end of the platform. The 

,bottom of the openings would be approximately 0.3 m (1 ft) above the 

seabed and about 0.3 m below maximum sea ice thickness allowing an 

opening 1.5 m (5 ft) in height. The area of opening created would 

provide a water intake velocity of less than 15 cm/s (0.5 ft/s) and 

the upper and lower sills would minimize entrainment of organic and. 

inorganic sol ids and slush ice. Flow would then be directed through 

a state-of-the-art intake system fitted with angled fixed or traveling 

. screen (Appendix H). Fish, ice, and debris would be carried past the 

screens with an induced bypass flow and returned to the sea. The 

seawater passing through the screens would then be pumped through 

'in-line strainers to remove entrained biota and fibrous tundra particles 

that would be detrimental to the media filter performance. The accumu

·lation of particles on the in-line strainers would be backwashed and 

pumped back to the sea through the main outfall pipeline. 

After straining, the seawater would be heated to approximately 

4.4°C (40°F) to prevent freezing. A small volume of heated water 

(21°C, 70°F) would be returned to the intake reservoir to mitigate 
frazil and slush ice problems. The amount of heat added is antici
pated to have 1 itt le measurable effect on the intake reservoir water 
temp·erature. The main process flow of seawater would next enter 
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fi 1 ters containing media such as grave 1 and sand for the remov a 1 of 

very fine particles. As needed, a coagulant (probably a polyamine) 

and a biocide (probably sodium hypochlorite) would be added to improve 

filter performance. Periodically, each of the filters would be back

washed with strained unheated and untreated seawater to remove the 
' 

accumulation of solid particles and co-:~.gulant within the media. The 

backwash effluent would be returned to the sea through the outfall 
· 1 ine. 

The filtered seawater would flow through deaerators for dissolved 

oxygen removal to prevent piping system corrosion. The deaerators 

·would consist of columns containing packing material and would operate 

at less than atmospheric pressure. The seawater would flow d0wn over 

the inert packing material, while a small volume of natural gas would 

flow up. Vacuum pumps would reduce the internal operating pressure of 

the column. The reduced pressure, combined with the stripping action 

of the natural gas, would liberate oxygen and mix it with the gas. The 

gas from the deaerators w0uld be burned in heaters. 

·Probable water treating chemicals that would be added at three loca

tions in the treating plant process flow, estimated concentration in 

the. system, and frequency of application are provided in Table s.:.1. 

Only chemicals added upstream of the filters (coagulant and biocide) 

,would be discharged in the outfall line through backwash operations. 

The chemicals added upstream and downstream of the de aerators would 

not be discharged into the sea during normal operations. The filter 

aid chemical would be nontoxic and biodegradable. 

,The seawater treating plant would b~ protected from ice forces and 

waves by a grave 1 berm as shown in Figures B-2 and B-3. Treated 

seawater would be pumped through low-pressure pipelines to the 
injection plants located on each side of the field. These pipelines. 
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FACILITY DESCRIPTION 

The gravel causeway e~tension from DH 3 to the seawater treating 

plant would incorporate the low-pressure seawater supply pipelines as 

well as the fuel gas pipeline and electric power lines. The causeway 

extension would be designed to withstand predicted ice forces. Cross

section dimensions, shown .in Figure B-5a, reflect the associated gravel 

quantities, but dimensions may be altered during detailed design to 

reflect updated open-water surge and wave predict ions. The causeway 

extension would provide only vehicle access to the seawater treating 

plant and would not constitute an extension of the existing dock 

offload facilities. The extended causeway would be breached with a 

15-m (50-ft) clear-span bridge to allow fish passage (Figure B-6). The 

existing causeway to DH 3 would be expanded as shown in Figure B-5b to 

provide protection for the low-pressure seawater supply and fuel gas 

pipelines and the electrical distribution system cables. In addition, 

this expansion would accommodate two-way crawler traffic. 

DH 3 would require a slight reorientation to the northeast to allow 

extension of the causeway to the seawater treating plant. This 

reorientation would utilize, for the most part, existing gravel at 

DH 3. 

CONSTRUCT! ON 

Gravel placement for the causeway extension and expansion would be 

accomplished in two increments. Initial placement for both would be in 

summer 1981. Pipeline construction and placement for the remaining 

gravel would be completed in 1982. 

·ICE FORCE DESIGN CRITERIA 

The ice force criteria used in the design of the causeway extension 
and widening are summarized in Table B-2. 
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4.0 OUTFALL PIPELINES 

FUNCTIONAL DESCRIPTION 

The main outfall pipeline would transport process effluents from the 

seawater treating plant to an outfall lccated approximately 300m 

(1000 ft) north of the treating plant, in a water depth of about 4.3 m 

(14ft). The marine life return outfall line would transport fish and 

other marine life removed from the travel ihg screens in the seawater 

treating plant inlet reservoir, to an outfall located approximately 

150m (500ft) ea~t of the seawater treati~g plant. Pipeline locations 

are shown on Figure B-6. 

FACILITY DESCRIPTION 

The main 81-cm (32-in, outside diameter) outfall pipeline would extend 

for about 300m north of the treating plant, terminating at the outfall 

location (Figure B-6). It would be placed in a trench beneath the 

seabed at a depth lower than ice keels that have been known to penetrate 

the area (Figure B-7). The barrier islands and shallow water generally 

keep large masses of ice with keels from moving into the area. If the 

line did become damaged, however, it would be repaired as quickly as 

possible. Natural sediment deposition would be expected to backfill the 

trench with in one or two open-water seasons. 

The diffuser section would have 22, 15.2-cm (6-in) diameter nozzles, 

spaced 3 m (10 ft) apart. These diffuser nozzles would be located 

beneath the original seabed elevation, angled about 20° to the hori

zontal, and oriented parallel to the prevailing current (Figure B-8). 

This design would provide for dilution ranges of 10 ~ 15 within a 

radius of about 30 m (100 ft) of the point of discharge and 50 at the 

edge of the State of Alaska approved mixing zone. 
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The coagulated particles within the effluent would be deposited over 

an area of 2.0 - 18.2 ha (5 - 45 acres) and would be further dispersed 

by summer wind and wave activity. 

The maximum effluent flow rate in the main outfall line would be 

about 1.10 m3fs (17,325 gal/min) and would be derived from three 

sources within the seawater treating plant. Most of the flow, 0.51 

m3fs (8080 gal/min), would result from. filter backwashing operations. 

During maximum loading conditions when filters are not being back

washed, untreated seawater would be used to maintain the total flow 

·rate at 1.16 m3/s (18,360 gal/min). The strainer backwash contributes 

0.44 m3fs (7030 gal/min). The annual average effluent flow rate would 

be 0.19 m3fs (2915 gal/min) since backwashing frequency would be 

considerably less than for the maximum condition and makeup water to 

maintain the flow rate would be used only during maximum loading 

conditions. 

Effluent character would depend upon the seawater quality. During 

the open-water season, wave action greatly increases suspended solids 

concentrations in the seawater and consequently, would increase the 

total amount of effluent solids. The outfall design is based on 

this maximum case. Raw seawater conditions used in outfall effluent 

calculations are based on seawater sampling done during pilot fi ltra

tion tests conducted during the summer of 1979, and on earlier periodic 

year-round sampling. Pilot tests were conducted at 2.4 m (8 ft), but 

samples were obtained at water depths from 2.4 - 6.7 m (8 - 22ft). 

The data for the 2 .4-m depth represent the most stringent load condi- . 

tions and were us~d for design purposes. 

The 38-cm (15-in) open-ended marine life return outfall line (Figure 

B-9) would be installed from the seawater treating plant to an 

outfall location approximately 150 m (500 ft) to the east as shown in 

Figure B-6. This line would transport fish and other marine life 
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back to the sea. The anticipated velocity in this 1 ine would be about 

30 cm/s (12 in/s) with a discharge rate of about 1920 m3/d (506,000 

gal/d). 

CONSTRUCT! ON 

Pipeline materials would be trucked to Prudhoe Bay in the first quarter 

of 1982. Pipeline portions buried in the berm and submarine portions 

would be installed in 1982. Submarine pipelines would be assembled on 

the causeway extension, floated into position, and placed into a dredged 

trench by controlled sinking. The diffuser unit for the main outfall 

line would be connected after line installation and secured in place 

with concrete weights. 

5.0 LOW-PRESSURE PIPELINES 

FUNCTIONAL DESCRIPTION 

The treated seawater low-pressure supply pipelines would have capacity 

to transmit the total flow rate of 4.07 m3js (64,506 gal/min) of 

seawater from the seawater treating plant to the injection plants. 

This total would be divided into 2.22 m3/s (35,185 gal/min) to the 

east side of the field and 1.85 m3/s (29,320 gal/min) to the west side. 

FACILITY DESCRIPTION 

One 102-cm (40-in) diameter insulated low-pressure seawater supply 

pipeline, about 20.8 km (13 mi) long, would be installed between the 

seawater treating plant and the east injection plant. Similarly one 

96-cm (36-in) insulated line, about 16 km (10 mi) long, would be 

installed between the seawater treating plant and the west injection 

plant (Figure B-10). Both 1 ines would start at the seawater treating 

plant and would be installed in the causeway extension and expansion as 

described in Section B-3. After reaching shore, the 1 ines would be 
installed above ground,. supported on pile bents. The cleatance between 
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~~1f freezing during normal operations when ambient temperature is 
~i48.3oC (-55oF). 

Seawater Treating Plant 
to Injection Plants 

Injection Plants to 
Inte~mediate Manifolds 

Intermediate Manifolds 
to Well Pads 

Discharge 
Temperature Reaction Time 

66 hours 

24 hours 

16-36 hours 

Shut-downs exceeding these react ion times may be tolerated if a higher 
ambient temperature prevails. In the event these times are approached 
and the previously described systems fail, the pipelines would be 
displaced with gas. 

A batch of nonfreezing fluid would be introduced at the gas/liquid 
interface to prevent ice formation of any water bypassing the displace
ment pig. Displacement of the system would be as follows: 

- Between the injection plants and seawater treating plant, water 
would be displaced toward the treating plant. Displaced water 
would be redistributed in the event of a single line evacuation. 
If both lines are to be evacuated, displaced water would be 
directed to the outfall line and discharged to the Beaufort 
Sea. 
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:FUEL GAS 

Fuel gas would be required for building and process heaters at the 

injection plants and at the seawater treating plant. Fuel gas would 

also be required for injection pump turbine drivers, for oxygen 

stripping in the seawater treating plant deaerators, and for line 

. evacuation. The existing distribution system waul d service the injec-

tion plants, requiring only appropriate tie-ins at each facility. 

A new 30.5-cm (12-in) fuel gas supply line would be provided for 

the seawater treating plant. This pipeline would run from the CCP 

above ground on pile bents, parallel to the· eastern low-pressure 

seawater supply pipeline, to the shore end of the causeway and would be 

installed concurrently with that 1 ine. The offshore port ion would 

be buried in the causeway modification and extension and would be 

installed with the other buried pipelines. 

POWER 

Waterflood electric power of approximately 45 megawatts would be 

generated by the permitted capacity in the central power station. 

The waterflood facilities would operate at a medium-voltage level 

of 4160V and a low-voltage level of 480V. The existing electric 

distribution systems would serve the injection plants, intermediate 

.. manifold modules, well pad modules, and wellheads with the addition of 

substations and secondary line extensions. A new 69 kV distribution 

line would be required from the CCP to the seawater treating plant. 

Powerl ines would be elevated to the base of the causeway and buried 

within the causeway. In addition to this field-connected power source, 

the individual facilities would be provided with emergency backup 

generators as required for life support and freeze protect ion systems. 

PRESSURE VESSELS 

Specifications on the pressure vesse 1 s for various waterflood fac il i

ties are provided in Table B-3. These are subject to change with 

better definition in detail. design. 
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APPENDIX E 

MARINE BIOLOGY 

Replacement pages E-47 and E-48 are attached to reflect corrections and 
comments of the National.Marine Fisheries Service. 

Replacement page E-54 is attached to reflect comments from the Village 

of Kaktovik . 



~mphipods and shrimp were the main organisms consumed by humpback 

whitefish. In the fall spawning period few fish had empty stomachs 

jand they continued to feed at O.l°C (32°F) and 9 parts per thousand 

~alinity (Kogl and Schell 1974). 
;:' ... 

'A summer commercial fishery, which operates in the Colville Delta, 

~ook 1000 humpback whitefish (Alt and Kogl 1973). 

Other Species 

Other anadromous fish are not numerous enough to be of importance in 

impact assessment. Also, the species 1 isted above are useful as 

indicators of the general habitat requirements of such species. 

·MARINE MAMMALS 

Orientation 

Sixteen species of marine mammals ha.ve been recorded in the Beaufort 

Sea and at least six additional species could enter the area (NOAA-BLM 

1978). These species are listed as follows: 

a. Year-Round Residents 

Ri~ged seals (Phoca hispida)1 

Bearded seals (Erignathu~ barbatus)1 

Polar bears (Ursus maritimus)2 

b. Summer Seasonal Visitors 

Bowhead whales (Belaena mysticetus)1 

Belukha whales (Delphinapterus leucas)1 

Spotted sea 1 s ( Phoca vituH_ua 1 argha) 1 

1 Currently under protect ion of the National Marine Fisheries Service. 

2 
Currently under protection of the U.S. Fish and Wildlife Service. 
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c. Special cases 
Walruses (Odobenus rosmarus)2 
Gray whales (Eschrichtius robijstus)l 

' 
Arctic foxes (Alopex logopus)4 

d. Other mammals (rare or low numbers) 
Killer whales (Orcinus orca)l 
Harbor porpoises (Phocoena phocoena)l 
Narwhals (Monodon monoceros)! 
Fur seals (Callorhinus ursinus)l,3 
Northern sea lion (Eumetopias jubata)l 
Hooded seals (Cystophora cristata)l 
Harp seals (Phoca groenlandica)l 

e. Chukchi Sea mammals that conceivably enter the ·Beaufort Sea 
Humpback whales (Megaptera novaeangliae)l 
Fin whales (Balaenoptera physalus)l 
Sei whales (Balaenoptera borealis)! 
Minke whales (Balaenoptera acutorostrata)l 
Sperm whales (Physeter catadon)l 
Ribbon seals (Phoca fasciata)l 

Only 1 imited marine mammal surveys have been conducted in the Prudhoe 
Bay project area. However, general observations of the Beaufort Sea 
area have indicated that the major species of concern in the Prudhoe 
Bay vicinity are: 

1 

Bowhead whales 
Belukha whales 
Bearded seals 
Ringed seals 
Polar bears 
Arctic foxes 

Currently under protection of the National Marine Fisheries Service. 
2 Currently under protection of the U.S. Fish and Wildlife Service. 
3 Harvest regulated by the North Pacific Fur Seal Commission. 
4 Managed by the Alaska Department of Fish and Game. 
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the entire Beaufort Sea. These sightings are the result of aerial 

surveys conducted mostly west of 150° W longitude. Although fewer 

animals were observed east of 150° W longitude, the paucity of 

sight ings is thought to be directly proportion a 1 to the effort 

expended (i.e., less extensive aerial surveys). Numerous fall 

sightings have been made in nearshore shallow waters between Point 

Barrow and Smith Bay.during the past 5 years, suggesting that this 

is an area of importance to bowheads. The whales appeared to be 

involved in feeding activity at the time of these sightings. It 

is not possible at this tfme to determine whether the western 

portion of the Beaufort Sea is more critical to the bowhead than 

the eastern portion. Limited surveys east of 150° W longitude have 

not established heavily utilized areas in the eastern Beaufort 

Sea, although it is certainly possible that these areas exist ... 

In October 1979, 11 bowheads wer~ sighted within an area 16.6 km (10.3 

mi") north and 11 km (6.9 mi) northeast of Cross Island. In addition, 

one bowhead was sighted 5.5 km (3.4 mi) north of Narwhal Island (Naval 

Ocean Systems Center 1980). Burns ( 1980) and Brewer ( 1980) reported 

.that surveys by the Alaska Department of Fish and Game indicate no 

•bowheads inside the barrier islands near Prudhoe Bay during spring 

migration because of extensive· shorefast ice. The whales are well to 

:the northeast by the time the sh6refast sea ice melts in June. However, 

they indicated that whales do move closer to the barrier islands during 

~fall migration and follow the 11 intermediate shelf. 11 Bowheads are 

>generally not expected inside the barrier islands during their fall 

migration; however, Jeffrey ( 1980) reports that Eskimo vi 11 agers have 

<observed bowheads in waters as shallow as 3.7 m (12 ft) including areas 

inside the barrier islands. 

Belukha Whales 

The belukha (also spelled beluga) whales of the Beaufort Sea have 

been recently described by Klinkhart (1966), Smith (1974), Sergeant and 

Brodie (1975), Braham.and Krogman (1977), Braham et al. (1977, 1979), 

· and Fraker et al. ( 1978). Braham et al. ( 1979) provided information 

:used in a synopsis bv Swope (1979) as follo~s: 
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APPENDIX H 

ENTRAPMENT, IMPINGEMENT, AND ENTRAINMENT IMPACTS 

Appendix H has been revised to reflect changes in the applicant's 

proposed project, the 1 atest engineering data, and the revised worst

case scenario. 



APPENDIX H 

ENTRAPMENT, IMPINGEMENT, AND ENTRAINMENT IMPACTS 

1.0 INTRODUCTION 

~Potential impacts of oper'ating the water withdrawal intakes would be 

/-those primarily concerned with the entrapment and subsequent handling 

1~or entrainment of marine life. impingement is considered to be of 

~econdary importance in the proposed system. 
('. 

In this analysis, entrapment refers to the entry of marine life into 

'the intake structure ·and emphasizes the prevention of the escape of 

organisms (USEPA 1977). Impingement is the blocking of larger organisms 

by a barrier, generally the screening system (USEPA 1977). Impingement 

is often lethal to fish due to stress (including exhaustion, ~tarvation, 

and reimpingement), descaling (caused by screen contact or screen wash), 

or asphyxiation. Asphyxiation can occur due to removal from water 

(USEPA 1976) during rotation of travelling screens or when fish are 

forced against the screen for prolonged periods. Bypass or diversion 

devices, as proposed here, are defined as physical structures that are 

designed to alter flow conditions so that ~ish will be guided or 

diverted away from the main water flow, usually to a collection device 

or fish return system. Handling mortality refers to the death of marine 

organisms due to stress, asphyxiation, descaling, and hemorrhage, 

generally caused by mechanical damage from abrasion, pumping, or other 

effects of mechanical handling. Entrainment of organisms refers to 

those smaller organisms that are drawn through intake screening devices 

into pumps, strainers, and water treatment sections of the plant. It is 

assumed for all alternative intake designs that e~trainment of Organisms 

through the primary screening system would result in 100 percent 

mortality. 
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For all design alternatives, the intake would be designed to withdraw 

about 4.~5 m3fs (67,430 gal/min) of water. Reliability of the intake is 

a concern in the adverse and rather extreme operating environment of the 

Prudhoe Bay area. 

2.0 DESCRIPTION OF PROPOSED DESIGN 

Approximately eight intake bays, as depicted in Figure H-1, are proposed 

(the exact number of bays will be determined by detailed engineering). 

Each bay would have an opening sized so that the bottom of the opening 

would be approximately 0.3 m (1 ft) above the seabed. Water velocity 

through this opening would be less than 15 cm/s (0.5. ft/s). A set of 
\ 

11 trash bars .. de·s i gned to block entrance of 1 arge submerged objects and 

ice would be situated in the underwater opening. These bars should not 

affect fish passage but might be heated to prevent icing. 

It is planned (if practicable) to increase the water velocity in each 

channel to about 0.3 m/s (1 ft/s} to direct fish towards the fish bypass 

system (,thereby reducing entrapment duration) and marine return 1 ine. 

The specific details of the channel velocity and configuration will be 

determined during detailed engineering design work now underway. 

Warm water (approximately 2l°C, 70°F) would be mixed into each channel 

through diffusers at a rate of about 0.06 m3fs (2 ft3fs) during much 

of the year to control ice buildup (actual flow to be determined by 

detailed engineering). 

Angled screens would be used to divert fish to a bypass that would lead 

to a marine life return system. The screens could be fixed screens or 

vertical travelling screens set at a 25° angle to the channel flow 

(Figure H-1 and Alternative B schematic on Figure H-2). The screens 

would be 9.5~mm (3/8-in) by 25.4-mm (l-in) bar screen made of T316 grade 
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~%~ainless steel. The final design details will be determined during 

~~tailed engineering design. 

3.0 BIOLOGICAL IMPLICATIONS 

7~NTRAPMENT 

ihe USEPA (1976) has recognized the potential for adverse impacts 

t'associated with approach channel intakes similar to that proposed 

if a means of bypass is not provided. They note that setting screens 

.back in a channel increases the potential for entrapment as does the 

use of a wall ("skimmer wall") of the type envisioned to allow water 

.withdrawal from under the ice near the bottom. USEPA (1976) states that 

these walls create non-uniform velocities and entrapping dead spaces. 

They further state, 11 fish will not usually swim back under the wall to 

safety. 11 USEPA (1976) recommends a fish guidance and bypass system as 

·an alternative. This has been incorporated in the present design. The 

·placement of the screens in the channel and the hydraulics are being 

evaluated to reduce impact to the extent practicable. 

The overall potential for fish entrapment by the proposed design should 

be low. Behavioral entrapment would be more significant than velocity 

entrapment. Entrapment would vary seasonally and among species. 

Organisms would be exposed to the lowest velocities at the entrances to 

the intake channels. However, the major fish species present at the 

proposed intake location are not expected to be vulnerable to.velocity

induced entrapment at the entrance as adults or large juveniles. 

The velocity at each channel entrance would be no greater than 15 cm/s 

(0.5 ft/s). This velocity has been cited as a ~wimming speed attainable 

by many species of small fish ~nd the mean cruising speed of all young 

salmon at low temperatures (USEPA 1976). In addition, tests on several 
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species of cod and the longhorn sculpin (same genus as fourhorn sculpin) 
determin_.ed that they had sustained swimming capacities substantially 
greater than 15 cm/s (Beamish 1978). Temperature has also been shown to 
have 1 itt le or no effect on burst speed (the highest speed fish can 
maintain for 20 s or less) (Beamish 1978). Almost all fish tested had 
burst speeds of at least 15 cm/s. 

In particular, anadromous fish would be less vulnerable to intake 
entrapment than marine species. Anadromous fish are present in the 
Beaufort Sea primarily during the open-water season, usually as older, 
larger fish. Therefore, when it is possible for these fish to encounter 
the intake, their sustained swimming capacity would be well in excess of 
15 cm/s {0.5 ft/s). 

Smaller fish (particularly larvae), plankton and meroplanktonic 
macroinvertebrates would probably pass more or less passively into the 
intake channels. These organisms would probably enter in roughly the 
same concentrations as their density in the water column. Motile 
benthic macroinvertebrates (e.g., Saduria) would move freely on the hard 
substrate provided by the intake structure and could move into and out 
of the entrance to the intake channel along that substrate. 

Some larger fish may enter the intake channels 11 Voluntarily. 11 Fish 
have been found to orient to intake structures (Lifton and Storr 
1977), and have been observed swimming around many kinds of submerged 
structures and into and out of water withdrawal intakes. Tarbox and 
Thorne ( 19 7 9 ) i n d i c ate f i s h ( arc t i c cod ) i n t he project are a are 
attracted to structures. 

Since the opening to the intake channel would be near the bottom, 
pelagic species would be less likely than demersal fish to enter and 

become entrapped. However, if pelagic species should enter the intake, 
they would be less likely to find the low entrance and escape. 
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~~~hool ing species, such as arctic cod, may have a greater potential for 

~entrapment than non-schooling fish, as schooling fish would likely 

;enter the intake in greater numbers at a given time. 

IThe advantage of a fish diversion or bypass system is that it provides a 

~means of removing fish with reduced handling and mortality. 

FISH DIVERSION 

It is important to remove entrapped fish from the various intake 

chann~ls quickly and with as little stress and mortality to the fish as 

practicable. The proposed method uti 1 i zing the angled screen concept 

does this. It is a very desirable method of handling fish since fish 

are not impinged and therefore suffer considerably less stress than a 

conventional screening system. In this system, travelling screens 

or fixed screens are placed at an angle to the flow of water. Fish 

travel along the screens rather than become impinged and are led to a 

bypass area where they are returned to the water body with relatively 

little handling. 

Studies of both fixed and travelling angled screens have indicated that 

these devices are highly effective in diverting fish at many life 

stages. Studies of the bypass of fish 25 - 150 mm (1- 6 in) in length 

were conducted for a number of large power plants (Taft et al. 1976). 

It was found that an angled 9.5-mm (3/8-in) screen oriented at 25° to 

the main flow was able to bypass 100 percent of the fish tested. Of the 

fish bypassed, there was 96 percent one-week 1 atent survival (Taft 

et al. 1976). Studies of other species, including Atlantic tomcod 

(Microgadus tomcod), 50- 150 mm (2- 6 in) in length, also achieved 100 

percent bypass (Stone and Webster 1976b). Angled screens have also been 

utilized at a number of hydroelectric facilities. Gunsolus and Eicher 

( 1970) reported on the screens at the Northfork Project. At the 
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Mayfield Dam (Washington State), Thompson and Paulik (1967) reported 
that they obtained 100 percent guidance efficiencies by covering an . 
angled louver system with woven mesh screening. 

The use of the diversion effectively eliminates impingement and the 
major part of entrapment stress as contributors to fish mortality. 

Any fish large enough to be retained by the screens would be diverted 
and bypassed. Experience with field studies of fish diversion by 
screens has also indicated that in bypass designs, even many fish 
smaller than those 1 arge enough to be retained by the screens can be 

diverted as well. Most data on the ability of fish to be retained by 
screens have been developed in relation to scr~ens where impingement is 

the primary consideration. By utilizing this same criterion, the size 
of fish that would be bypassed by the proposed system would be estimated 

conservatively. That is, these data would overestimate the minimum size 
of fish that would escape entrainment and be bypassed. 

Tests of retention on mesh screens indicated that the body depth of a 
fish was the factor most responsible for determining if a fish was large 
enough to be retained on a screen (Tomljanovich et al. 1978). Existing 
fish size distribution data from the Prudhoe Bay area are based on 
length. Studies by Dames & Moore (1979) indicated that certain species 
of fish more than several centimeters long could pass through a 9.5-mm 
(3/8-in) screen. Kerr (1953) found that 9.5-mm (3/8-in) woven square 
mesh screening ·could retain chinook salmon or striped bass as small as 
51 mm (2 in) long. A review by Sonnichsen et al. (1973) indicated that 
fish of lengths between about 58- 84 mm (2.3- 3.3 in) are the smallest 
fish that would be retained by a 9.5-mm (3/8-in) screen, depending upon 
the body length to depth ratio of the fish. Analysis of Kerr•s (1953) 
data shows that a body depth of about 13 mm {1/2 in) is necessary to 

preclude entrainment through the screens. ·Based upon data contained in 
Morrow (1980), the anadromous salmonids found in the vicinity of the 
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intake will be large enough to be retained upon the screens. The two 

fuost common marine species expected to be vulnerable to the intake are 

the arctic cod and the fourhorn sculpin. A substantial number of the 

arctic cod found near the proposed intake site were relatively small in 

size (<70 mm, 2.8 in, total length) (Moulton et al. 1980, Tarbox and 

Moulton 1980, Tarbox and Spight 1979). The body depth of these fish 

(Morrow 1980) would make them vulnerable to entrainment rather than 

impingement. 

Fourhorn sculpins were not as abundant as arctic cod in the vicinity of 

the intake; The size range (total length) in the general area included 

fish vulnerable to entrainment and those larg·e enough to be retained on 

the screens. Fish larger than 52 mm (2 in) total length should be large 

enough to be retained upon the screens. 

It is therefore probable that other species of fish smaller than 50- 60 

.mm (2- 2.3 in) in length reaching the screens would be entrained. Fish 

over 100 mm (3.9 in) are large enough to be retained on similar sized 

screens. Fish between 60- 100 mm in length (2.3- 3.9 in) may fall 

into either category, depending upon general fish body shape and, in 

particular, body depth, with anadromous fishes of this size not being 

entrained~ Qnd smaller arctic cod passing through the screens. 

MARINE LIFE RETURN SYSTEM 

Once fish are guided or diverted to the bypass leading to the marine 

life return system (Figure H-28), they will be transported back to the 

ocean through the return, system. The marine 1 ife return system will 

use a water velocity of at least 1.2 m/s (4.0 ft/s) to transport 

-fish through a pipe system to the ocean. The flow wi 11 be maintained by 

an impeller-type fish pumr. This velocity would be sufficient to 
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swiftly transport fish back to the water body, and should be very 

effective for the size of fish expected to be found near the intake. 

For 1 ater 1 ife stages, survival of an impingement and return system 

has been shown to be relatively high. At the VEPCO Surrey Station, 

survivals average 93.3 percent (White and Brehmer 1976). Murray and 

Jinnette (1978) have found survivals of 86 percent of older fish and 

invertebrates in a center-flow screen system. Therefore, it may be 

conservatively expected that 86 percent or more of those older fish and 

larger invertebrates bypassed by the screens would survive and be 

returned alive to the water body. This would reflect 95 percent 

survival of the diversion bypass and 90 percent survival of the return 

system. These 1 iterature survival data reflect both impingement and 

return system survival. It should be noted that fish in this bypass 

system would not be subject to the stress of impingement and would 

probably exhibit survivals of~ 90 percent. Tests by Taft et al. 

(1976)' and Stone and Webster (1976a, 1976b) found 1-week survivals over 

96 percent for bypassed fish returned to a holding and collection tank. 

IMPINGEMENT 

Impingement is not considered to be an important problem for a guidance

diversion fish bypass system. Similar systems, such as those tested by 

Stone and Webster (1976a, b), Taft et al. (1976), and Thompson and 

Paulik (1967) had 100 percent bypass. 

In tests by Thompson and Paulik (1967), impingement only occurred when 

the bypass was closed off. There were, occasionally, fish that showed 

signs of abrasion. 
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ENTRAINMENT 

The entrainment of small.er organisms through the screens would be in 

proportion to their density in the water body. In general, data are 

not suffi cent .to estimate year-round 1 asses of phytoplankton and 

zooplankton (other than ichthyoplankton). It should be pointed out, 

however, that only a small percentage of the water present in the intake 

vicinity would be withdrawn. This would insure a relatively small 

entrainment loss. 

Since some data on ichthyoplankton abundance are available (Tarbox 

et al. 1979, Tarbox and Moulton 1980, Tarbox and Spight 1979), a 

quantitative estimate of entrainment losses was made based on the volume 

of water withdrawn from the Beaufort Sea and the density of fish eggs 

and 1 arvae found in the vicinity of the proposed intake. The actual. 

entrainment of the ichthyoplankton by the intake would vary depending 

upon weather conditions, and consequent hydrographic conditions. The 

presence of various offshore water masses of differing salinities 

greatly affects the numbers and taxa of organisms present (Tarbox and 

Moulton 1980), and therefore estimates prepared in this manner should 

be used as a guide to the expected level of entrainment and not as 

definitive answers. 

Calculation of Potential Entrainment 

The results of an estimate of potential entrainment of fish eggs and 

·1arvae are shown in Table H-1. These estimates are based upon a flow of 

. 4.25 m3fs (67,430 gal/min) through the intake. This volume represents a 

daily intake of about 0.09 percent of the volume of water inside the 6-m 

(20-ft) isobath between the mouths of the Sagavanirktok and Kuparuk 

Rivers (based on surface area calculations of Tarbox and Spight 1979). 

It was assumed that all larvae present in water drawn through the intake 

would be entrained. Dens-Ities of eggs and larva~ present in the 
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TABLE H-1 

POTENTIAL 6.5-MONTH ENTRAINMENT OF FISH EGGS AND LARVAE 
BY THE PROPOSED INTAKE BASED UPON DATA COLLECTED FROM 

FEBRUARY 13 THROUGH SEPTEMBER 1, 1979 

Taxon Estimated Number Entrained 

Eggs 5,856 

Larvae: 

Arctic Cod(a) 239,648 

Fourhorn Sculpin 163,220 

Sn a i 1f i s h ( b ) 397,179 

Unidentified Larvae 6,076 

Total Larvae 806,122 

(a)Includes larvae definitely and tentatively identified as arctic cod . 

(b)Includes larvae definitely and tentatively identified as snailfish 
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~rbposed intake area were based upon data presented by Tarbox and 

~bulton (1980) and Tarbox et al. (1979). Tarbox et al. {1979) collected 

p'ump samples periodically from the site of the proposed intake from 

february 13 through May 3, 1979. Eggs were the only early life history 

, stage of fish collected. Tarbox and Moulton ( 1980) collected ichthyo-

plahkton and zooplankton with a tow net at six stations near the 

proposed intake periodic~lly from July 17 through September 1, 1979. 

Fish larvae only were analyzed. Of the stations sampled, Stations 1 and 

3 were located nearest the site of the proposed intake; therefore, the 

averages of near-bottom densities at these two stat ions were used in 

calculating potential entrainment. 

To calculate the potential number of eggs and larvae entrained, the time 

covered by the two programs was broken into a number of periods. These 

periods corresponded to sampling dates and time spans between sampling 

dates. In both studies, samples were not taken on a daily basis; 

therefore, ichthyop 1 ankton density in a period between sampling dates 

was estimated as the average of densities on the end-point dates for 

that period. Near-bottom densities in each period were multiplied 

by the number of days in a period times the daily intake volume of 

409,536 m3 (14,462,625 ft3); this yielded the numbers· of eggs and 

larvae entrained during each period. These quantities were summed over 

the time span covered by the sampling programs to yield total potential 

entrainment from February 13 through September 1, 1979. 

By these estimates, 239,648 arctic cod larvae would have been entrained 

by the proposed intake during the 6.5-month period -for which these 

estimates were made. Using data for North Sea cod cited by Cushing 

(1973), 1 percent is a reasonable estimate of survival from larvae to 

age 2. Assuming 1 percent survival from larvae to reproducing adult, 

2396 adults would potentially have been removed. from the arctic cod 

population present in the prudhoe Bay area. This represents less than 

0.01 percent of the conservatively estimated 28 mill ion arctic cod 
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present in the Prudhoe Bay area in 1978 (Tarbox and Spight 1979). 

These data are based on only one-half year's sampling as an additional 

measure of conservatism for the reasonable worst case, and because of 

the known preference of arctic cod larvae and juveniles for near-bottom 

waters and for artificial structures, an order of magnitude safety 

factor has been added to increase the estimated loss rate to 0.1 

percent of the standing stock in the area. Even at this rate, cropping 

by entrainment should not noticeably reduce the numbers of arctic cod 

present in the Prudhoe Bay area. Although calculations were not made, 

a similar loss rate due to entrainment can be assumed for other marine 

species, such as bartail snailfish and fourhorned sculpin, that have 

planktonic larvae. 

4.0 SYSTEM ALTERNATIVES 

SCREENING SIZE 

The size of fish that may be bypassed by the screens and returned to 

the water body vi a the marine 1 ife return system wi 11 depend on the 

screening size. In order to protect as many fish as feasible it would 

be desirable to use screening with a smaller opening size. Screens 

with finer openings to retain smaller juveniles as well as larger larvae 

have been investigated by Murray and Jinnette (1978), Tomljanovich et 

al. {1977), Sazaki et al. (1972), and Skinner (1974). It has been shown 

that high survival of even delicate species is obtainable. However, in 

the project area, icing is expected to be greater for smaller screen 

sizes and reliability correspondingly reduced. 

Studies have been conducted to determine if the use of fine screen 

diversion and bypass is feasible. Guidance of younger 1 ife stages and 

smaller fish is obtainable also. Work by Prentice and Ossiander (1974} 
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Wi'th angled horizontal screens showed that they cou_ld achieve 97 percent 

diversion of 70- 170-mm (3- 7-in) salmonid fingerlings. 

W.ork by Heuer and Tomljanovich (1979) showed that for very small larvae 

(mean length less than 15 mm, 0.6 in), substantial numbers could bypass 

fine opening screens, even when not set at an angle. Work reviewed by 

pavlov and Pakhorukov (1973) in the USSR included studies on fine-mesh 

fish diversion screens ~mployed in both laboratory and prototype 

studies. These showed that bypass of 10 - 40-mm (0.4 - 1.6-in) fish 

could be achieved with up to 97.6 percent efficiency, depending upon 

approach velocity and bypass flow. 

ALTERNATE SCREENING SYSTEMS 

An alternate screening system would have the vertical travelling screens 

oriented at 90° to the flow. One set of vertical travelling screens 
\ 

would be located at the interior end of each channel (Figure H-2, 

~lternative A). Each travelling screen would be 2.9 m (9.5 ft) wide and 

extend from the channel bottom to a vertical height of 12.2 m (40ft). 

The screening surface would be composed of panels of 9.5-mm (3/8-in) by 

25.4-mm (l-in) opening 11 mesh 11 made of T316 grade stainless steel. 

Velocity through the screens would be 7 cm/s (0.24 ft/s). Water 

withdrawal pumps would be located sufficiently far back from the screens 

to assure uniform velocities and flow through each screen set. 

The screen pane 1 s would be fitted with fish buckets and the screens 

would operate continuously. Depending upon the debris loading condi

tions experienced, one of two available screen speeds would be used: 

either 0.76 m/min (2.5 ft/min) or 3.05 m/min (10ft/min). A dual screen 

wash system would be utilized. A fish removal wash, consisting of a 

. 20 lb/in2 gauge water jet, would wash marine 1 ife into a marine 1 ife 
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return line. A 70 lb/in2 wash would remove debris from the screens into 

a separate.sluice for return to the water body. 

Specific numbers, dimensions, etc., given in this section reflect the 

applicant•s preliminary design and may be altered somewhat during final 

design stages~ 

In this system, once fish enter the intake channel they would either 

leave through the opening or remain within the intake channel until they 

tired or otherwise became impinged upon the travelling screens. The 

travelling screens would provide the only other exit from each of the 

intake channels. The velocity of water flowing though the travelling 

'screens would be low (7 cm/s, 0.24 ft/s). Smaller fish that generally 

have lower swimming capacities and physiologically impaired fish are 

more likely to become impinged. 

Survivals would be expected to be lower than those for the diversion

bypass system due to much greater handling of fish and could be expected 

to be on the order of 72 percent. That is, 80 percent survival of the 

impingement experience and 90 percent survival of the return system 

(0.80 x 0.90 = 0.72, or 72 percent). 

An alternative travelling screen system that is used commercially in 

Europe and at one power plant in the United States is the center-flow 

type screen. This screen system is described by USEPA (1976). Each 

center-flow screen would be oriented parallel to the approaching water 

flow. Water would enter the screens through a central 11 keyhole or 

entrance port and would ex it through both the ascending and descending 

screen faces. The system consists of a series of semi-circular screen 

baskets that increase the filtering area of the screen and allow 

easy installation of fish buckets. This system uses an overhead wash 

system that washes debris and organisms into the return sluice. The 

center wash makes it possible to retrieve organisms more gently than 
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with many other systems. In operation, this system has been shown to 

allow high fish survivals (Murray and Jinnette 1978). Laboratory tests 

also have indicated that high survivals of juveniles and larvae may be 

expected (Tomljanovich et al. 1977, 1978). 

oue to the geometry of these screens, the highest water velocities occur 

at the screen entrance port or 11 keyhole 11
• Depending upon the geometry 

of the specific screen instailation, the 11 keyholen velocity may be 2 - 3 

times greater than the intake channel velocity or the approach velocity 

to the screens. In some installations this would be a disadvantage; 

however, in th~ alternate system application this would provide a means 

of removing entrapped fish from the intake channels and sending them to 

the marine 1 ife return system with less stress ahd subsequently lower 

mortality than the 90° vertical travelling screen system. This system 

would be considerably more efficient than the conventional travelling 

screen design at removing fish. There) are other mechanical, engi

neering, and cost advantages to the use of this system as well. This 

. system has not been shown to provide the higher levels of fish survival 

provided by the proposed fish diversion~bypass system. 

DETERRENCE 

It may be possible to deter fish from actually entering the intake 

channel entrance by use of a behavioral device such as an air bubble 

curtain. These devices have been used at several locations to divert 

fish and have had mixed success. The efficency of these systems may 

vary according to temperature, light intensity, and fish species~ 

Research by Bibko et al. (1974) and Stone and Webster (1976a) showed 

that an air bubble curtain could be effective in deterring fish from 

entering an intake. Studies at other types of intakes under turbid 

water conditions (Lieberman and Muessiy 1978) h~ve indicated no effect 

H-17 



on impingement. An air bubble curtain may, however, have an additional 
use of i!::eeping certain types of ice out of intake channel entrances. 

Potential problems associated with use of this type of deterrent under 

arctic conditions have never been fully evaluated. 

MARINE LIFE RETURN SYSTEM 

Use of a jet pump, rather than the proposed impeller pump to induce flow 

in the marine life return system would greatly reduce the chances 
of mechanical damage to fish. As discussed previously, the 1.3-m/s 
(4.;.ft/s) water velocity in the marine 1 ife return 1 ife has the 
advantage of being high enough to overcome the e~pected swimming 
capacities of several of the species that may be expected to be placed 
in the system. Studies of usable fish return 1 ine velocities (Taft 
et al. 1976) showed that minimal mortality was suffered by fish in a 
return system utilizing velocities up to 2.4 m/s (8 ft/s). At that 
velocity, maximum residence time in the marine return line would be less 
than 76 s and the system would be capable of even more quickly removing 
all species encountered. Another advantage to higher velocities would be 
a reduction in the potential for biofouling in the return line due to 
high velocity scouring (Office of Saline Waters 1973). 

H-18 



REFERENCES 

Beamish, F .W.H. 1978. Swimming capacity. In:. Hoar, W.S. and· D.J. 
Randall (Eds.), Fish physiology, Vol. VII locomotion. Academic Press, 
N.Y. pp. 576. 

Bibko, P.N., Wirtman, L. and P.E. Keuser, 1974. Preliminary studies on 
the effects of air bubbles and intense illumination on the swimming 
behavior of the striped bass (Morone saxitalis) and the gizzard shad 
(Oorsoma epedianum). In: ·Jensen, L.D. (Ed.), Entrainment and intake 
screemng. Proceedings of the second entrainment and intake screening 
workshop. EPRI publication No.· 74-049-055 Electric Power Research 
Institute, Palo Alto, Cal if. 

Cushing, D.H., 1973. The possible density-dependence of larval 
mortality and adult mortality in fishes. In: Bl~xter, J.K.S. (Ed.), The 
e~rly life history of fish, Springer-Verlag~ New York. 765 pp. 

Dames & Moore, 1979. Seminole Plant Units No. 1 and No. 2 316b study 
and report. Report for Seminole Electric Cooperative, Inc. Tampa, 
Fla. 

Gunsolus, R.T., and G.J. Eicher, 1970. Evaluation of fish passage 
facilities at the North Fork project on the Clackamas River in Oregon. 
The Fish Commission of Oregon and Portland General Electric Co. 

Heuer, J.H., and O.A. Tomljanovich, 1979. A further study on the 
protect ion of fish 1 arvae at water intakes using wedgewire screens. 
Tennessee Valley Authority Technical Note 833. 

Kerr, J.E., 1953. Studies on fish preservation at the Confra Costa 
steam· plant of the Pacific Gas and Electric Company. State of Cali
fornia, Department of Fish and Game, Fish Bulletin No. 92. 

Lieberman, U.T., and P.M. Muessig, 1978. Evaluation of an air bubble to 
mitigate fish impingement at an ·electric generating plant. Estuaries 
1(2):129-132. 

Lifton, W.S., ~nd J.E. Storr, 1977. The effect of environmental 
variables on fish impingement. In: Jenso, L.D., 1977. Fourth national 
workshop on entrainment and impingement. E.A. Communications. Melville, 
N.Y. 

Morrow~ J.E., 1980.· The freshwater fishes of Alaska. Alaska Northwest 
Publishing Co., Anchorage, Alaska. 

Moulton, L., K. Tabox, and R. Thorne, 1980. Beaufort Sea fishery 
investigations, summer 1979. Iri: Environmental studies of the 
Beaufort Sea. Report prepared for Prudhoe Bay Unit by Woodward-Clyde 
Consultants, Anchorage, Alaska. 

H-19 



Murray, L.S. and T.S. Jinnette, 1978. Survival of dominant estuarine 
organisms impinged on fine-mesh traveling screens at the Barney -M. Davis 
Power Station. In: Sharma, R.K. and J.B. Palmer, 1978. Larval 
exclusion systems for power plant cooling water intakes. Argonne 
National Laboratory. Argonne, Ill. 

Office of Saline Water, 1973. Methods for controliing marine fouling in 
intake systems. PB-221 909. National Technical Information .Service, 
Springfield, West Virginia. 

Pavlov, D.S., and A.M. Pakhorukov, 1973. Biological 
fish from entry into water intake structures. 
promyshlennost, 208 p. (Translated by: S. Pearson, 
Center, 1974). 

basis of protecting 
In : P i s c h c he v ay a 

NMFS, NW Fisheries 

Prentice, E.F., and F.N. Ossiander; 1974. ·Fish diversion systems and 
biological investigation of horizontal traveling screen, Model VII. In: 
Jensen, L.D. Proceedings of the second workshop on entrainment and 
intake screening EPRI No. 74-049-005, Electric Power Research Institute. 
Palo Alto, Calif. 

Saiaki M., Heubach, W. and J.E. Skinner, 1972. Some preliminary results 
on the swimming ability and impingement tolerance of young-of-the-year 
steelhead trout, king salmon, and striped bass. Final Report for 
Anadromous Fisheries Act Project. Calif. AFS-13. 

Sorintchsen; Jr., J.C., B.W. Bentley, G.F. Bailey, and R.E. Nakatani, 
1973. A review of thermal power plant intake structure design and 
related environmental considerations. Hanford Engineering Development 
Laboratory. Richland, WA. 

Skinner, J.E., 1974. A functional evaluation of a large louver screen 
installation and fish facilities research on California water diversion 
projects. In: Jensen, L.D., (Ed.), Proceedings of the second workshop 
on entrainment and intake screening. Johns Hopkins University, 
Baltimore, Maryland. February 5-9, 1973. 

Stone and Webster Engineering Corporation, 1976a. Studies to alleviate 
potential fish entrapment at power plant cooling water intakes. Report 
prepared for N i agra Mohawk Power Corp or at ion and Rochester Gas and 
Electric Corporation. 

·, 1976b. Final report - Indian Point flume study. Prepared for 
~C-on_s_o~l~idated Edison Company of New York, Inc. 

Taft, E.P. and Y.G. Mussalli, 1978. Angled screens and louvers for 
directing fish at power plants. Proceedings of the American Society of 
Civil Engineers Journal of the Hydraulics Division. 

H-20 



, P. Hofmann, R.J. Eisle and T. Horst, 1976. An experimental 
-a-pp_r_o~a-ch to the design of systems for alleviating fish impingement at 
existing and proposal power plant intake structures. In: Jensen, L.D. 
(Ed.), Third national workshop on entrainment and impingement. EA 
Communications, Melville, N.Y. 

Tarbox, K., M. Bushdosh, D. LaVigne, and G. Robilliard, 1979. Under
ice plankton in the Beaufort Sea near Prudhoe Bay, Alaska--February -
May 1979. In: Environmental studies of the Beaufort Sea-winter 1979. 
Report prepared for Prudhoe Bay Unit by Woodward-Clyde Consultants 
Anchorage, Alaska. · 

, and L. Moulton, 1980. Larval fish abundance in the Beaufort 
--s-ea_n_e-ar Prudhoe Bay A 1 ask a. In: Environmental studies of the Beaufort 
Sea-summer 1979. Report prepared for Prudhoe Bay Unit by Woodward-Clyde 
Consultants, Anchorage, Alaska. 

, and T. Spight, 1979. Beaufort Sea fishery investigations. In: 
=n~io~lro-g~ical effects of impingement and entrainment from operation of the 
proposed intake. Draft report prep~red for ARCO Oil and Gas Co. by 
Woodward-Clyde Consultants, Anchorage, Alaska. 

, and R. Thorne, 1979. Measurements of fish densities under the -.--..--
lee 1n the Beaufort Sea near Prudhoe Bay~ Alaska. In: Environmental 
studies of the Beaufort Sea-wintei~ 1979. Report prepared for Prudhoe 
Bay Unit by Woodward-Clyde Consultants, Anchorage, Alaska. 

Thompson, J.S., and G.J. Paulik, 1967. An evaluation of louvers and 
bypass facilities for guiding seaward migrant salmon ids past Mayfield 
Dam in west Washington. Washington Department of Fisheries, Olympia, 
Wash. 

Tomljanovich, D.A., J.H. Heuer, and C.W. Viogtlander, 1977. Investi
gations on the protection of fish larvae at water intakes using fine 
mesh screening. Tennessee Valley Authority Tech. Note No. 1322, 36 
p. 

, J.H. Heuer, and C.W. Voigtlander, 1978. Investigations on the 
-p~ro......,t,.....e-c..,....t ion of fish larvae at water intakes using fine-mesh screening. 
In: Sharma, R.R. and J.B. Palmer (Eds.); Larval exclusion systems for 
power plant cooling water intakes. Argonne National Laboratory, 
Argonne, Ill. 

USEPA, 1976. Development document for· best technology available for the 
location, design, construct ion and capacity of cooling water intake 
structures for minimizing adverse environmental impact. Effluent 
Guidelines Division, Office of Water and Hazardous Materials. USEPA, 
Washington, D.C. pp. 263. 

H-21 



, 1977. Guidance for evaluating the adverse impact of cooling 
-w-at.,....e-r--.....,int..ake structures on the aquatic environment. Section 316(b) 
P.L. 92-500. U.S. Environmental Protection Agency, Office of Water 
Enforcement, Permits Division, Washington, D.C. 58 pp. 

White, J.C. and M.L. Brehmer, 1976. Eighteen month evaluation of the 
Ristroph traveling fish screens. In: Jensen, L.D. (Ed.), Proceedings of 
the third national workshop on entrainment and impingement, New York 
City, February 24, 1976. E.A. Communications. 

H-22 



APPENDIX L 

TERRESTRIAL HABITAT MAPPING AND EVALUATION 

Habitat classification changes as a result of ground truthing during 
the summer of 1980 resulted in substantial changes in the habitat maps of 
both the low-pressure pipeline corridors and several of the drill pad 
sites. The most common change was from the wet graminoi d tundra ( Va) to 
moist graminoid tundra (IV). Only relatively few changes occurred within 
the proposed pad expansion areas or road/pipeline corridors . These pad 
expansion areas include west side well siteS, well site Y, and WF-1; east 
side well sites 14 and 16. Changes within the pipeline corridors, although 
measurable, are probably insignificant considering the method used to 
determine the actual pipeline routes and the width of the right-of-way. 
The increases and decreases in overall habitat value for the western 
corridor canceled each other, but there was an increase in the low quality 
habitat and a decrease in the low moderate habitat (0.9 hectares). 

SUMMARY OF SIGNIFICANT CHANGES 

INJECTION WELL SITES 
West Side 

Pad S 
Pad Y 
WF-1 

East Side 
Pad 14 
Pad 16 

PIPELINE CORRIDORS 
East 

West 

Change 

Va to 
Va to 
Va to 

Va to 
Va to 

Va to 
I to 

VIII to 
VI II to 

X to 

Va-VI to 
IV to 
Va to 
Va to 

Area (hectares)* 

IV 5.6 
IV 0.2 
IV 0.7 

IV 0.4 
IV 0.9 

IV 0.90 
VIII 0.03 
IV 0.02 
IV 0.09 
VIb 0.04 

IV 0.09 
Va 0.62 
IV 0.65 
IV 0.38 

*Corrected to area directly used by waterflood. 

Corrected pages attached. 
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Affected Area {Hectares) 
Percent Open Non- Percent 

Project Site Waterflood(a) Wetlands Water Wetland Total Project Site Waterflood(a) Wetlands Total 

Injection Intennediate 
Well Sites Manifolds 
West Side 2W 100 0.8 0 0 0.8 

A 50 0.4(b) 0.4 0 0.8 3W 100 0.5 0 0.3 0.8 
B 25 1.3 0.3 1.7 3.3 2E 100 0.2 0 0 0~2 
D 30 1.4 0.2 0.2 1.8 3E 0 0 0 0 
E 0 0 0 0 
F 20 0.7 T(c) 0 0.8 I.Jest 
H 0 0 0 0 LO\v-Pressure 
M 30 1.7 T 0.1 1.9 Pipeline 
N 10 0.2 T 0.1 0.4 Corridor 100 6.4 0.2 4.6 11.2 
Q 0 0 0 0 
R 0 0 0 0 East 
s 100 0.2 0.2 9.4 9.8 Low-Pressure 
X 35 1.7 0.2 0 1.9 Pipeline 
y 35 1.3 0.4 0.2 1.9 Corridor 100 3.1 1.6 4.8 9.5 

I.JFl 100 10.3 0 0.9 11.2 
Gravel Sites 

I Injection Putuligayuk I 
w Hell Sites North 100 0 6.3 28.4 34.7 
0 East Side Putuligayuk 

2 10 0.9 T 0.7 1.7 South 100 5.5 T 10.8 16.3 
3 12 0.6 0 0.3 0.9 
4 10 2.1 0 0 2.1 West 
5 14 0.4 T 0.4 0.9 Injection 
7 13 0.6 T 0.3 1.0 Plant 100 1.6 0 1.0 2.6 
9 12 2.0 0.2 0.4 2.6 

11 1 0.2 0 0.1 0.3 
12 23 0.9 0 0 0.9 Totals 51.3 11.0 68.2 130.5 
13 12 0.8 0.1 0.5 1.4 
14 13 0.6 0.1 1.1 1.8 
15 11 0.6 T 0.2 0.9 
16 15 1.2 0.1 1.1 2.4 
17 19 1.6 0.3 0.4 2.3 
18 17 1.2 0 0.2 1.4 

(a) Estimated percent of the mapped pad expans·ion areas that ~muld be dedicated to Waterflood Project facilities. 
(b) Calculated areas equal total area for all future uses x the percent dedicated to l~aterflood Project faci 1 ities. 
(c) T = trace -- less than 0.05 hectares. · 
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SURFACt AREAS DIRECTLY ALTERED BY \oJATERFLOOD PROJECT FACILITIES--PRIMARY PRODUCTIVITY 
,, , ·• (OPEN-WATER PONDED AREAS 1VfD AREAS DISTURBED BY GRAVEL MINING NOT INCLUDED) 

Affected Area (Hectares) Affected Area (Hectares} 
Percent 

Waterflood(a) 
Productivity Rating Percent 

Waterflood(a) 
Productivit~ Rating 

Project Site High Moderate Low Total Project Site High Moderate 

Injection Intermediate 
Well Sites Manifolds 
West Side 2W 100 0 0 

A 50 0.4(b} 0 0 0.4 3W 100 0.5 0.3 
B 25 0.5 1.8 0 2.3 2E 100 0.2 0 
D 30 . 1.3 0.1 0.1 1.5 3E -- 0 0 
E -- 0 0 0 0 
F 20 0.5 0.2 0 0.7 West 
H -- 0 0 0 0 Low-Pressure 
M 30 1.7 0 0.2 1.9 Pipeline 
N 10 0.2 0.2 0 0.4 Corri dar 100 6.4 4.3 
Q -- 0 0 0 0 
R -- 0 0 0 0 East 
s 100 0.2 9.4 0 9.6 Low-Pressure 
X 35 1.7 0 0 1.7 Pipeline 
y 35 1.3 0.2 0 1.5 Corridor 100 . 2.6 4.8 

WF1 100 10.3 0.9 0 11.2 
Gravel Sites 

Injection Putuligayuk 
Well Sites North 100 0 0 
East Side Putuligayuk 

2 10 0.8 0.6 T(c) 1.4 South 100 0 1.4 
3 12 0.3 ·0 0.4 0.7 '-

4 10 0.6 0.1 0 0.6 West 
5 14 T 0.8 0 0.8 Inject ion 
7 13 0.4 0.3 T 0.7 Plant 100 3.7 2.3 
9 --12 0.6 0.3 0.1 1.0 

11 1 0.2 T T 0.2 
12 23 0.3 0 0 0.3 Totals 40.1 
13 12 0.3 0.4 0 0.7 
14 13 0.4 0.7 0 1.1 
15 11 0.6 0.2 0 0.8 
16 15 1.2 1.1 0 2.3 
17 19 1.6 0.5 0 2.1 
18 17 1.2 0.1 0 1.3 

(a) Estimated percent of the mapped pad expansion areas that would be dedicated to Waterflood Project facilities. 
(b) Calculated areas equal total area for all future uses x the percent dedicated to Waterflood Project facilities. 
(c) T = trace -- less than 0.05 hectares. 

31.1 

Low 

0 
0 
0 
0 

0.3 

0.1 

34.7 

0 

0 

35.1 

Total 

0 
0.8 
0.2 
0 

11.0 

7.5 

34.7 

1.4 

6.0 --

106.3 
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SURFACE AREAS DIRECTLY ALTERED BY WATERFLOOO PROJECT FACILITIES--SALTWATER SENSlTIHTY 
(OPEN-HATER NOT INCLUDED) . 

Affected Area (Hectares) Affected Area (Hectares} 
Sensitivity Ratin9 Sensitivitt Rating 

Percent High Lm·t Percent High 
Project Site Waterflood(a) Hi9h Moderate Moderate Low Total Project Site Waterflood(a) High Noderate - --

Injection Intennediate 
We 11 Sites Manifolds 
West Side 2W 100 0 0 

A 50 o(b) 0 0.5 0 0.5 3W 100 0 0.3 
B 25 0 1.8 0.5 0 7 3.0 2E 100 0 0 
D 30 0 0.1 1.4 r(c) 1.6 3E -- 0 0 
E -- 0 0 0 0 0 
F 20 0 0.1 0.5 0.2 0.8 West 
H -- 0 0 0 0 0 Low-Pressure 
M 30 0.2 0 1.7 0 1.9 Pipeline 
N 10 0 0.2 0.2 0 0.4 Corridor 100 0.3 4.3 
Q -- 0 0 0 0 0 
R -- 0 0 0 0 0 East 
s 100 0 9.4 0.2 0 9.6 Low-Pressure 
X 35 0 0 1.7 0 1.7' Pipeline 
y 35 0 0.2 1.3 0 1.5 Corridor 100 T 4.9 

WFl 100 0 0.9 10.3 0 11.2 
Gravel Sites 

Injection Putuligayuk 
Well Sites North 100 0 0 
East Side Putul igayuk ( 

2 10 T 0.5 0.8 0.2 1.5 South 100 0 ,1.4 
3 12 0.4 0 0.2 0.6 1.2 
4 10 0 0.1 0.6 1.1 1.8 West 
5 14 0 0.4 0.4 0 0.8 Injection 
7 13 T 0.2 0.4 0.2 0.9 Plant 100 0 1.0 
9 12 0.1 0.3 0.5 1.5 2.4 -

11 1 T T 0.2 T 0.4 
12 23 0 0 0.3 0.7 1.0 Totals 1.2 ll.9 
13 12 0 0.3 0.3 0.5 1.1 
14 13 T 0.7 0.3 0.5 1.5 
15 11 0 0.2 0.6 0 0.8 
16 15 0 1.1 1.2 0 2.3 
17 19 0 0.5 1.6 0 2.1 
18 17 0 0.1 1.2 0 1.3 

(a) Estimated percent of the mapped pad expansion areas that would be dedicated to Waterflood Project facilities. 
(b) Calculated areas equal total area for all future uses x the percent dedicated to Waterflood Project facilities. 
(c) T =trace -- less than 0.05 hectares. · · 

Low 
Moderate 

0 
0.5 
0.2 
0 

6.4 

2.6 

0 

0 

1.6 

55.2 

LO~I 

0.8 
0 
0 
0 

0.3 

0.5 

28.5 

14":.8 

0 

51.2 

Tota~ 

0.8 
0.8 
0.2 
0 

11.3 

7.9 

28.5 

16.2 

2.6 --

119.6 
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SURFACE AREAS DIRECTLY ALTERED BY WATERFLOOD PROJECT FACILITIES--BIRD HABITAT VALUES. 

Affected Area (Hectares) Affected Area {P.ectares) 
Habitat Value Rating Habitat Value Rating 

Percent· High Lo~1 Percent High 
Project Site Waterflood(a) High Moderate Moderate Low Total Project Site Waterfl ood (a) High Moderate - --
Injection Intermediate 
Well Sites Manifolds 
West Side 2W 100 0 0 

A 50 0 0 o.8(b) 0 0.8 3W 100 0 0.5 
B 25 0 0 0.8 2.5 3.3 2E 100 0 0 
0 30 0 0.3 1.3 0.2 1.8 3E -- 0 0 
E -- 0 0 0 0 0 
F 20 0 r(c) 0.5 0.2 0.9 West 
H -- 0 0 0 0 0 Low-Pressure 
M 30 0 0.3 1.4 0.2 1.9 Pipeline 
N 10 0 0 0.4 0 0.4 Corridor 100 2.5 0.7 
Q -- 0 0 0 0 0 
R -- 0 0 0 0 0 East 
s 100 0 0 0.4 9.4 9.8 Low-Pressure 
X 35 0 0 1.9 0 1.9 Pipeline 
y 35 0 0 1.7 0.2 1.9 Corridor 100 2.3 0 

WFl 100 0 0 10.3 0.9 11.2 ' 
Gravel Sites 

Injection Putuligayuk 
Well Sites North c 100 0 0 
East Side Putuligayuk 

2 10 0.1 0.2 0.6 0.8 1.7 South 100 0 0 
3 12 0.2 0 0 0.7 0.9 
4 10 0 0 0.6 1.2 1.8 West 
5 14 T 0.4 0 0.4 ·o.9 Injection 
7 13 0 0.1 0.3 0.4 0.8 Plant 100 0 0 
9 12 T 0 0.7 1.8 2.6 

11 1 0 T 0.2 T 0.3 
12 23 0 0 0.3 0.7 0.9 Totals 5.5 3.7 
13 12 T 0 0.9 0.4 1.4 
14 13 T 0 0.5 1.2 1.8 
15 11 T 0 0.4 0.4 0.9 
16 15 T 0.2 1.0 1.1 2.4 
17 19 0 0.9 0.9 0.5 2.3 
18 17 0 0 1.3 0.1 1.4 

- -----

(a) Estimated percent of the mapped pad expansion areas that would be dedicated to Waterflood Project facilities. 
(b) Calculated areas equal total area for all future uses x the percent dedicated to Waterflood Project facilities. 
(c) T = trace -- less than 0.05 hectares. 

Low 
Moderate 

0 
0 
0.2 
0 

3.5 

2.0 

0 

0 

1.6 --

48.9 

Low 

0.8 
0.3 
0 
0 

4.7 

5.2 

34.7 

16.3 

0 

73.1 

Total 

0.8 
0.8 
0.2 
0 

11.2 

9.5 

34.7 

16.3 

2.6 --

130.1. 
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TABLE L-19 

SURFACE AREAS DIRECTLY ALTERED BY ~IATERFLOOD PROJECT FACILIT!ES--MAI~r4AL HABITAT VALUES 

Affected Area (Hectares) Affected Area (Hectares) 
Percent Habitat Value Rating Percent 

Waterfl ood (a) 
Habitat Value Rating 

Project Site Waterflood(a) High Moderate Low Total Project Site High Moderate 

Injection Intennediate 
Well Sites Manifolds 
West Side 2W 100 0 ·0 

A 50 0 0 o.8(b) 0.8 3H 100 0 0.3 
B 25 0 2.5 0.8 3.3 2E 100 0 0 
0 30 0 0.2 2.8 3.0 3E -- 0 0 
E -- 0 0.1 0.7 0.8 
F 20 0 0 0 0 West 

·H -- 0 0 0 0 Low-Pressure 
M 30 0.2 0 1.7 1.9 Pipeline 
N 10 0 0.2 0.2 0.4 Corridor 100 0.3 3.6 
Q -- 0 0 0 0 
R -- 0 0 0 0 East 
s 100 0 9.4 0.4 9.8 Low-Pressure 
X 35 0 0 1.9 1.9 Pipeline 
y 35 0 0.2 1.7 1.9 Corridor 1QO 0.1 4.8 

WFl 100 0 0.9 10.3 11.2 
I 

Gravel Sites '-

Injection Putul i gayuk 
Well Sites North 100 0 0 
East Side 

2 10 r(c) 0.4 1.2 
Putuligayuk 

1.7 South 100 0 1.4 
3 12 0.4 0 0.8 .1.2 
4 10 0 0.1 1.7 1.8 West 
5 14 0 0.4 0.5 0.9 Injection 
7 13 T 0.3 0.7 1.1 Plant 100 0 1.6 
9 12 0.1 0.3 2.2 2.6 

11 1 T T 0.2 0.3 
12 23 0 0 0.9 0.9 Totals 1.3 30.3 
13 12 0 0.4 0.9 1.3 
14 13 0 0.7 1.1 1.8 
15 11 0 0.2 0.6 0.8 
16 15 0 1.1 1.2 2.3 
17 19 0 0.5 1.8 2.3 
18 17 0 0.2 1.2 1.4 

{a) Estimated percent of the mapped pad expansion areas that would be dedicated to Waterflood Project facilities. 
(b) Calculated areas equal tbtal area for all future uses x the percent dedicated to Waterflood Project facilities. 
(c) T = trace -- less than 0.05 hectares. 

LO~I 

0.8 
0.5 
0.2 
0 

7.3 

4.6 

34.7 

14.8 

1.0 

100.2 

Total 

0.8 
0.8 
0.2 
0 

11.2 

9.5 

34.7 

16.2 

2.6 

131.8 
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Affected Area (Hectares} Affected Area {Hectares} 
Habitat Value/Sensitivit~ Rating Habitat Value/Sensitivit~ Rating 

High Low Percent High Low 
Project Site Waterflood(a) High Moderate Moderate LO~I Total Project Site Waterflood(a) High Moderate Moderate Low Tota,_ 

Injection Intennedi ate 
Well Sites ~lanifol ds 
West Side 2W 100 0 0 0 0.8 0.8 

A 50 0 0 o.8(b) 0 0.8 3W 100 0 0 0.5 0.3 0.8 
B 25 0 0 0.8 2.5 3.3 2E 100 0 0 0.2 0 0.2 
0 30 0 0.3 1.3 0.2 1.8 3E 0 0 0 0 0 
E 0 0 0 0 0 
F 20 0 T(c) 0.5 0.2 0.8 West 
H 0 0 0 0 0 Low-Pressure 
M 30 0.2 0.3 1.4 0 l,g Pipeline 
N 10 0 0 0.4 0 0.4 Corridor 100 2.6 1.0 3.5 4.1 11.2 
Q 0 0 0 0 0 
R 0 0 0 0 0 East 
s 100 0 0 0.4 9.4 9.8 Low-Pressure 
X 35 0 0 1.9 0 1.9 Pipeline 
y 35 0 0 1.7 0.2 1.9 Corridor 100 2.3 0.1 1.9 5.2 9.5 

WFl 100 0 0 10.3 0.9 11.2 
Gr·avel Sites 

Injection Putuligayuk 
r- Well Sites North 100 0 0 6.3 28.5 34.8 
I East Side Putul i gayuk w 

01 2 10 0.1 0.1 0.8 0.6 1.6 South 100 0 0 16.3 16.3 
3 12 ' 0.1 0.3 0 0.5 0.9 
4 10 0 0 0.6 1.2 1.8 West 
5 14 T 0 0.4 0.4 0.9 Injection 
7 13 0.1 0.1 0.4 0.4 1.0 Plant 100 0 0 1.6 1.0 2.6 
9 12 T 0.1 0.7 1.8 2.7 

11 1 0.1 0.1 1.9 0.2 2.3 
12 23 0 0 0.3 0.7 1.0 Totals 5.8 3.6 43.6 78.3.131.3 
13 12 T 0 0.9 0.4 1.4 
14 13. T 0 0.5 1.2 1.8 
15 11 T 0 0.4 0.4 0.9 
16 15 T 0.2 1.0 1.1 2.4 
17 19 0 0.9 0.9 0.5 2.3 
18 17 0 0 1.3 0.1 1.4 

(a) Estimated percent of the mapped pad expansion areas that would be dedicated to Waterflood Project facilities. 
(b) Calculated areas equal total area for all future uses x the percent dedicated to Waterflood Project facilities. 
(c) T = trace -- less than 0.05 hectares. 
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APPENDIX 0 

AUTHORIZATION TO DISCHARGE 

UNDER THE NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 

Appendix 0 has been revised to reflect the Final Draft permit con
ditions. 



APPENDIX 0 

Permit No.: 
Application No.: AK-002984-0 

AUTHORIZATION TO DISCHARGE UNDER THE 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 

In compliance with the provisions of the Federal Water Pollution 
Control Act, as amended, (33 U.S.C. Sl251 et seq; the "Act"), 

ARCO Oil and Gas Company (A division of Atlantic 
Richfield Company) 

is authorized to discharge from a facility located at Prudhoe Bay, Alaska 

to receiving waters named The Beaufort Sea 

in accordance with discahrge point(s), effluent limitations, 
monitoring requirements and other conditions set forth herein. 

This permit shall become effective on 

The permit and the authorization to discharge shall expire at 
midnight, five years from the effective date. 

Signed this day of 

Director, Enforcement Division 
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A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS 

1. During the period beginning on the effective date of this 
permit and lasting through the expiration date the permittee is 
authorized to discharge filter backwash, strainer backwash, travelling 
screen spraywater and untreated seawater from outfall number 001. 

a. Such discharges shall be limited and monitored by the 
permittee as follows: 

EFFLUENT CHARACTERISTICS DISCHARGE LIMITATIONS 

Flow 

Total Suspended Solids 
0 
I 

N 

Volatile Suspended Solids 

Settleable Solids 

Chlorine Residual 

Monthly Average Daily Maximum 

Under Ice 

17,1 oom3/day 
(4.5 mgd) 

1 , 800kg/ day 
(4,130lbs/day) 

N/A 

N/A 

N/A 

N/A 

Open Water Under Ice Open Water 

18,900m3;day 18,900m3/day 94,700m3jday 
(5.0 mgd) {5.0 mgd) {25.0 mgd) 

10,300kg/day 2,090kg/day 69,400kg/day 
(22,700lbs/day) (4,590lbs/day)(153,0001bs/day 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

o. lmg/1 

1. 5mg/l 

N/A 

N/A 

0. lmg/1 

1. 5mg/l 

pH No less than 6.0 standard units and no greater than 9.0 standard units. 

Temperature (DC) No greater than 2.ooc above a~bient conditions 

MONITORING REQUIREMENTS 

Measurement 
Frequency 

Sample 
~ 

Continuous Recording 

Weekly 24Hr Composib 

Weekly 24Hr Composib 

Weekly Composite 
during back
wash cycle 

Continuous Recording 

Monthly 24Hr Compos it' 

Continuous Recording 

Continuous Recording 
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b. A single effluent sample shall be taken for analysis 
of the 65 priority pollutants designated pursuant to Section 307 (a) (1) 
of the Clean Water Act, utilizing EPA test procedures and detection limits 
as specified in the December 3, 1979 Federal Register or subsequent final 
procedures. This sample shall be taken during a backwash cycle at a 
time estimated to represent a maximum annual discha'"ge during open water 
conditions. 

c.- There shall be no discharge of floating solids, visible 
foam in other than trace anrounts or oily wastes which produce a sheen on 
the surface of the receiving water. 

d. Samples taken in compliance with the monitoring requirements 
above shall be downstream of all discharge processes. 

e. In addition to the above effluent monitoring requirements 
the daily frequency of backwash cycles shall be recorded and reported on 
the monthly Discharge r~oni tori ng Report. 

f. All sanitary wastes shall be transported and disposed of 
at on shore treatment systems. 

2. During the period beginning on the effective date and lasting 
through the expiration date, the permittee is authorized to discharge 
fish and other marine life bypassed from screens with untreated seawater 
through outfall number 002. 

a. A semi-annual monitoring program (representative of both 
under ice and open water conditions) shall be established in order to ob
tain an estimate of the mortality rate and physical abnormalties and dis
orientation of marine species returned throt.!gh the outfall. The per-
mittee shall submit details of a proposed monitoring program to the Environ
mental Protection Agency and the Alaska Department of Environmental Conser
vation within six months prior to discharge. 

3. During the period beginning with the commencement of waterflood 
treatment plant operations and lasting through the expiration date of 
the permit, the permittee shall monitor the influent as specified below: 

INFLUENT CHARACTERISTICS 

Flow m3/day(mgd) 
Total Suspended Solids (mg/1) 
Volatile Suspended Solids (mg/1) 
Temperature (OC) 

MONITORING REQUIREMENTS 

Measurement 
Frequency 

Continuous 
Weekly 
Weekly 
Continuous 

Sample 
Type 

Recording 
24Hr Composite 
24Hr Composite 
Recording 

Influent samples shall be taken at approximately the same time during the 
same day as effluent samples. 
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B. RECEIVING WATER MONITORING PROGRAM 

l. Mixing Zone 

An outfall diffuser system shall be utilized for the dispersal of 
the discharge into the Beaufort Sea. The diffuser shall be located 
approximately 1000 feet north of the seawater treating plant at a minimum 
depth contour of 14 feet. A mixing zone is provided below, the boundaries 
of which shall be monitored for determining compliance with the State of 
Alaska Water Quality Standards (18AAC 70.020). 

a. The sides of the mixing zone shall be no more than 1,000 
feet from the diffuser center line. 

b. The ends of the mixing zone shall be no more than 1,000 
feet from each end of the diffuser system. 

2. Receiving Water Monitoring 

The permittee shall implement the following receiving water and 
biological monitoring program. The emphasis of the program is on 
monitoring for subtle changes in water quality ai·ld sediment qual-ity, 
responses of resident biota to waste water discharges, and on developing 
a sampling strategy to provide a defensible statistical basis for analysis 
of the data, including examination of any gradients in biological response 
as a function of distance from the diffuser. The following program encom
passes studies that are considered necessary to objectively evaluate 
existing environmental conditions and anychronic effects of proposed 
effluent discharges on water quality and biota. · 

The permittee shall submit semi-annual and yearly progress reports 
on the following studies to the Alaska Department of Environmental 
Conservation, Pouch 0, Juneau, and the Environmental Protection Agency, 
Anchorage Office, and Director Enforcement Division. Semi-annual and 
annual reports shall be made available to other agencies upon request. 
The first semi-annual report shall be due on ~uly 1, 1981 and semi-annually 
thereafter through July 1, 1985. A final summary report, including all 
data and conclusions contained by that time, shall be submitted on October 1, 
1985. This report shall include a synthesis of data and a discussion and 
interpretation of rriajor findings and also principal investigator recommen
dations for further studies or study refinements shou'ld any such studies 
be necessary. 

a. Subtid~l Benthos MonitorinS Program 

(1) Species Diversity and Abundance Studies 

The subtidal benthic macro-infauna program shall consist of 
annual grab or diver sampling with the following specifications: a 
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randomly selected and distributed array of twenty (20) samples shall be 
collected once per year within an area bounded by 1500 feet on both sides 
of the diffuser centerline and 1500 feet from each end of the diffuser 
system. All samples shall be collected during the same period, sample 
locations shall be permanently located during the first year effort, and 
subsequent year's sampling dates shall be timed as closely as practicable 
to the first year's sampling date(s). At a minimum the number of macro
infaunal species present and total abundance of organisms C>l.O mm) per 
square meter shall be determined for each sample. Proposed methods of 
random station selection, sampling period selection, and analysis of data 
shall be submitted to the Department of Environmental Conservation, Juneau 
and the Environmental Protection Agency, Anchorage, at least two (2) months 
prior to initiating the field program and approval must be granted prior 
to commencement. This program shall commence either the first winter or 
first open water period following the effective date of this permit at 
the applicant's option. 

The percent organic composition of sediments shall be monitored for all 
samples concurrent with the benthic program. 

(2) Biological Studies of Individual Species 

The permittee shall pro vi de a measure of the avera 11 
biological condition of Liocyma fluctuosa (or another commonly occurring 
bivalve species approved by the Department of Environmental Conservation) 
using sampling des1gn and statistical methodolgies consistent with 
published accounts on this index of health. A sufficient number of 
organisms shall be analyzed to provide a statistically defensible basis 
for comparing means. This study shall begin within six (6) months from 
the effective date of this permit. Published accounts generally specify 
the following ratios for calculating the index, either of which are accept
able in reporting results: 

Tissue dry weight (g) x 100 
(shell length in mm) 

or 

ash-free dry weight (g) x 1000 

(em shell length)3 

(Reference: Stekoll, 
Clement and Shaw. 1978. 
Sublethal effects of 
chronic oil exposure 
on the intertidal clam 
Macoma balthica, 
Un1vers1ty of Alaska, 
IMS) 

(Reference: Anderson, 
J.W, 1978. Condition 
index and free amino acid 
level of Protothaca staminea 
exposed to oil contaminated 
sediment. Battelle Northwest 
Laboratories, Sequim, Washington.) 
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!_-iocyma (or an alternate bivalve species approved by the Department) shall 
be collected from at least eight (8) randomly selected stations within the 
study area specified in section a. (1 ). Establishment of at 1east two (2) 
control sites outside this area to assess gradients in condition factor 
as a function of distance from the diffuser is a critical requirement of 
this study. Stations shall be permanently located. Sampling frequency 
at all sites during the first two years shall be at least twice per year 
(under ice and open water periods) to evaluate natural seasonal variations 
in condition. The Department of Environmental Conservation will evaluate 
the data at the end of two years to deterr.~ihe whether sampling frequency 
should be modified. 

b. Total Residual Chlorine, Organochlorides and Ammonia 

(1) Sediment concentrations of total residual chlorine, 
specific organochlorine compounds identified in the effluent analysis, 
and ammonia (NH3-N) shall be monitored annually at subtidal stations 
identified in a.(2) above to commence within six {6) months after facility 
discharge. Detection levels shall conform to those specified in Alaska 
Water Quality Standards and EPA guidelines for toxic substances. 

(2) Total residual chlorine and specific organochlorine 
compounds identified in the effluent shall be monitored annually in the 
soft tissues of Ampharete vega and Liocyma fluctuosa. Sample sites shall 
include each of those stations listed in a.(2) above. A sufficient 
number of organisms shall be analyzed to provide a statistically defensible 
basis for comparing means. 

c. Outfall Study and Water Quality Verification 

The permittee shall develop and implement a dye study which 
will measure the actual diffusion and dispersion characteristics achieved 
by the outfall diffuser system during "wotst case" mixing conditions. The 
study shall be conducted during winter (ice-covered) hydrographic conditions. 
The study plan shall as a minimum include the following: 

(1) Proposed station grid to include stations outside, 
along, and inside the present mixing zone boundaries to adequately describe 
dispersion. · 

(2) Detailed methods of measuring diffusion and dispersion 
(i.e. type of dye, tracer material, instrumentation, simulation of worst 
case and average case volume of discharge). 

(3) Hydrographic characterization at the sampling points. 

(4) Duration of testing interval. 
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The plan shall be submitted to the Alaska Department 
of Environmental Conservation, the Alaska Operations Office of EPA, 
and the Director, Enforcement Division, EPA, at least three (3) months 
prior to commencement of facility discharge. The outfall study shall . 
commence no later than three (3) months after the beginning of discharge 
unless hydrographic conditions warrant a modification. Summary reports 
shall be submitted within 45 days after the study is completed, and a 
final comprehensive report to be submitted no later than three (3 months 
following completion of tne test. Each report shall include all relevant 
data including receiving water and effluent characteristics, volume of 
discharge, graphed dilution contours, raw data, station locations and 
duration of test. 

A program of verification of the adequacy of the mixing 
zone boundaries to meet Alaska Water Quality ·criteria for sediment, 
turbidity, chlorine residual and dissolved oxygen shall include both 
a winter (ice-covered) and a summer (open-water) sampling effort of 
the water colu~n at a minimu~ of four (4) sites located equidistant 
from one another around the parimeter of the mixing zone. A fifth 
sample shall be taken 500 feet from the diffuser inside the mixing zone. 
Four (4) additional stations shall be located equidistant from one 
another outside of the mixing zone boundaries along a perimeter 1500 
feet from both the diffuser ends and centerline. Samples shall be 
collected at mid-depth. Methods of analysis shall be as specified in 
Methods for Chemical Analysis of Water and Wastes, EPA, 1979. Ambient 
concentrations of sediment, turbidity, and dissolved oxygen shall be 
established at the time of sampling from a site located sufficiently 
distant from the mixing zone to be considered outside the zone of in-

_fluence. Winter sampling stations may include any or all.of those 
approved for the dye dispersion study if it is shown those stations are 
more representative in describing plume behavior. Summer sampling locations 
shall include at least those nine (9) locations described above. 

The seasonal verification program shall commence within 
six (6) months of commencement of diffuser operation to allow for 
preliminary analysis of the dye study results and identification of most 
reasonable sampling locations. 

3. Bioassay Monitoring 

If appropriate methodology is developed which is mutually acceptable 
to EPA and ADEC in which to perform bioassay monitoring to determine 
acute toxicity levels of toxic substances from the expected effluent 
discharge, EPA may initiate a permit modification for review to establish 
a bioassay monitoring program to determine these levels •. 
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C. MONITORING AND REPORTING 

1. Representative Sampling 

Samples and measurements taken as required shall be representative 
of the volume and nature of the monitored discharge. The permittee shall 
take samples and measurements to meet the monitoring requirements specifiec 
Samples shall be taken in the effluent stream before its discharge to the 
receiving water, at the specific locations identified in Part A of this 
permit. 

2. Reporting 

Effluent and influent monitoring results shall be summarized each 
month on a Discharge Monitoring Report form (DMR: EPA No.3320~1). These 
reports shall be submitted monthly and are to be postmarked by the four
teenth day of the following month. Signed copies of these, and all other 
reports herein, shall be submitted to the Director, Enfortemenf Division 
and the State agency at the following addresses: 

1) United States Environmental Protection Agency 
Region 10 . 
1200 Sixth Avenue 
Seattle, Washington 98101 

Attn: Water Compliance Section M/S 513 

2) United States Environmental Protection Agency 
Alaska Operations Office 
701 C Street, Box 19 
Anchorage, Alaska 99513 

3) Alaska Department nf Environmental Conservation 
Northern Regional Office 
Box 1601 
Fairbanks, Alaska 99707 

4) Alaska Department of Environmental Conservation 
Pouch 0 
Juneau, Alaska 99811 

3. Additional Monitoring by Permittee 

If the permittee monitors any effluent parameter identified in 
this permit more frequently than required, the results of such mon
itoring shall be included in the DMR. Such increased frequency shall 
also be indicated. 
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4. Definitions 

a. The 11monthly average 11
, other than for fecal coliform 

bacteria, is the arithmetic mean of samples collected during a calendar 
month. The monthly average for fecal coliform bacteria is the geometric 
mean of samples collected during a calendar month. 

b. The 11 daily maximum 11 discharge means the maximum allowable 
discharge in any calendar _day. 

c. 11 Bypass 11 means the intentional diversion of wastes from 
any portion of a treatment facility. 

d. 11 Severe property damage 11 means substantial physical damage 
to property, damage to the treatment facilities which would cause them to 
become inoperable, or substantial and permanent loss of natural resources 
which can reasonably be expected to occur in the absence of a bypass. Se
vere property damage does not mean economic loss caused by delays in pro-
duction. · 

e. 11 Upset 11 means an exceptional incident in which there is 
unintentional and temporary noncompliance with technology-based permit 
effluent limitations because of factors beyond the reasonable control 
of the permittee. An upset does not include noncompliance to the extent 
caused by operational error, improperly designed treatment facilities, 

.lack ofpreventive maintenance, or careless or improper operation. 

f. mgd = mill ion gallons per day 

g. m3/day = cubic meters per day 

h. mg/1 =milligrams per liter 

i. ml/1 = milliliters per liter 

5. Test Procedures 

Test procedures for the analysis of pollutants shall conform to 
40 c. F. R. Part 136, which contains a list of approved methods. 

6. Recording of Results 

For each measurement or sample taken pursuant to the requirements 
of this permit, the permittee shall record the following information: 

a. the exact place, date, and time of sampling and 
measurements; 
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b. the dates the analyses were performed; 

c. the person(s) who performed the analyses, sampling or 
measurements; 

d. the analytical techniques or methods used; and 

e. the results of all required analyses. 

7. Records Retention 

All records and information resulting from the monitoring 
activities required by this permit including all records of analyses. 
performed, calibration and maintenance of instrumentation, and recordings 
from continuous monitoring instrumentation shall be retained for a 
minimum of three (3) years, or longer if requested by the Director, 
Enforcement Division or the State water pollution control agency. 

8. Noncompliance Reporting 

a. Noncompliance notification wili be made when any of 
the following situations occur: 

D. 5 . , be 1 ow) . 
(i) Bypassing of any treatment facilities (Part 

(ii) Facility upset (Part P.6., below). 

(iii) Failure of facility (Part 0.7. below) 

(iv) Other instances not covered by above. 

b. Noncompliance notification shall consist of at least 
the following: 

(i) A description of the discharge and cause of 
noncompliance; 

(ii) the period of noncompliance to include exact dates 
and times and/or the anticipated time when the discharge will again be 
in compliance; and 

(iii) steps being taken to reduce, eliminate and 
prevent recurrence of the noncomplying discharge. 

c. Timing of report shall be consistent with the 
following: 

(i) Permittee shall report telephonically within 
24-hours from the time of becoming aware of any violation of a daily 
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maximum. A written submission shall be provided within five (5) days 
of becoming aware of the noncompliance. 

(ii) Permittee shall provide a written report of any 
violations of the monthly average. This report shall conform to a. 
and b. above and be submitted concurrently with the Discharge Monitoring 
Report as a separate report. 

D. GENERAL REQUIREMENTS 

1. Reopener Clause 

If any applicable toxic effluent standard pr prohibition 
(including any schedule of compliance specified in such effluent 
standard or prohibition) is established under section 307(a) of the 
Act for a toxic pollutant and that standard or prohibition is more 
stringent than any limitation upon such pollutant in the permit, the 
Director shall institute proceedings under these regulations to modify 
or revoke and reissue the permit to conform to the toxic effluent 
standard or prohibition. 

2. Modification 

The permit may be modified, terminated, or revoked during its 
term for cause as described in 40 C.F.R. 122.31. 

Any permittee who knows or has reason to. believe that any activity 
has occurred or will occur which would constitute cause for modification 
or revocation and reissuance under 40 C.F.R. 122.31 must report its plans, 
or such information to the Director. 

3. Right of Entry 

The permittee shall allow the Director or an authorized representative, 
upon the presentation of credentials and such other documents as may be 
required by law, 

a. to enter upon the permittee's premises where a point 
source is located or where any records must be kept under the terms 
and conditions of~the permit; 

b. to have access to and copy at reasonable times any 
records that must be kept under the terms and conditions of the permit; 

c. to inspect at reasonable times any monitoring equipment 
or method required in the permit; 
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d. to inspect at reasonable times any collection, treatment, 
pollution management, or discharge facilities required under the permit; 
and 

e. to sample at reasonable times any discharge of pollutants . 

. 4. Operation and Maintenance 

The permittee shall at all times maintain in good working order 
and operate as efficiently as possib.le all facilities and systems 
(and related appurtenances) for collection and treatment which are 
installed or used by the permittee for water pollution control and abate
ment to acheive compliance with the terms and conditions of the permit. 
Proper operation and maintenance includes but is not limited to effective 
performance based on designed faci 1 i ty remova 1 s, adequate fund·i ng, 
effective management, adequate operator staffing and training, and 
adequate laboratory and process controls including appropriate quality 
assurance procedures. 

5. Bypass 

a. Bypass is prohibited unless all of the following four 
(4) conditions are met: 

{i) Bypass is unavoidable to prevent loss of life, 
personal injury or severe property damage; 

(ii) there are no feasible alternatives to bypass, such 
as the use of auxiliary treatment facilities, retention of untreated 
wastes, or maintenance during normal periods of equipment down-time; 

(iii) permittee makes noti fi cation in accordance with 
Part C.S.b. and c.; and 

(iv) where the permittee knows in advance of the need 
for a bypass, prior notification shall be submitted for approval to 
the Director, if possible at least 10 days in advance. The bypass 
may be allowed under conditions determined to be necessary by the 
Director to minimize any adverse effects. The public shall be notified 
and given an opportunity to comment·on bypass incidents of significant 
duration, to the extent feasible. 

b. Prohibition of Bypass 

. The Director may prohibit bypass in consideration of the 
adverse effect of the porposed bypass or where the proposed bypass does 
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not meet the conditions set forth in Part D.5.a., above. 

6. Upsets 

a. Effect of an Upset 

An upset shall <;onstitute an affirmative defense to an 
action brought for noncompliance with such technology-based permit 
effluent limitations if the requirement of paragraph b. below are 
met. 

b. Conditions Necessary for a Demonstration of Upset 

The permittee who wishes to establish the affirmative defense 
of upset shall demonstrate, through properly signed, contemporaneous· 
operating logs, or other relevant evidence that: 

(i) An upset occurred and that the permittee can 
identify the specific cause(s) of the upset; 

(ii) the permitted facility was at the time being 
operated in a prudent and workman-like manner and in compliance with 
proper operation and maintenance procedures; 

(iii) the permittee submitted information required in 
Part C.8.b. and c. 

c. Burden of Proof 

In any enforcement proceeding the permittee seeking to 
establish the occurrence of an upset shall have the burden of proof. 

7. Failure of the Facility 

The permittee, in order to maintain compliance with its permit, 
shall control production and all discharges upon reduction, loss, or 
failure of the treatment facility until the facility is restored or an 
alternative method of treatment is provided. This requirement applies 
in the situation where, among other things, the primary source of power 
of the treatment facility is reduced, lost, or fails. 

The permittee shall report such instances in accordance with 
Part C.8.b. and c. above. 
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8. Adverse Impact 

The permittee shall take all reasonable steps to minimize any 
adverse impact to waters of the United States resulting from non
compliance with the permit. 

9. Removed Substances 

Collected screenings, grit, sludges, and other solids removed in 
the course of treatment or contra l of wastewaters sha 11 be disposed 
of in a manner such as to prevent entry of those wastes or runoff from 
such materials into navigable waters unless otherwise authorized in 
this permit. 

10. Transferability of Permits 

This permit may be transferred to another person by the permittee 
if: 

a. The permittee notifies the Director of the proposed 
transfer; 

b. a written agreement containing a specific date for 
transfer of permit responsibility and coverage between the current 
and new permittees (including acknowledgement that the existing 
permittee is liable for violations up to that date, and that the new 
permittee is liable for violations from that date on) is submitted 
to the Director; and 

c. the D·i rector within 30 days does not notify the current 
permittee and the new permittee of his or her intent to modify, revoke 
and reissue, or terminate the permit and to require that a new application 
be filed rather than agreeing to the transfer of the permit. 

E. RESPONSIBILITIES 

1. Availability of Reports 

Except for data determined to be confidential under section 308 
of the Act, all reports prepared in accordance with the terms of 
this permit shall be available for public inspection at the offices 
of the State water pollution control agency and the Director, 
Enforcement Division. As required by the Act, effluent data shall not 
be considered confidential. Knowingly making a .false statement on any 

.such report may result in the imposition of criminal penalties as provided 
for in section 309 of the Act. 
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2. Civil and Criminal Liability 

Except as provided in permit conditions on 11 8ypass 11 (Part D.5.) 
and 11 Upset 11 (Part D. 6.) and 11 Fail ure of Facil ity 11 (Part D. 7.), nothing 
in this permit shall be construed to relieve the permittee from civil 
or criminal penalties for noncompliance. 

3. Oil and Hazardous Substance Liability 

Nothing in this permit shall be construed to preclude the 
institution of any legal action or relieve the permittee from any 
responsibilities, liabilities, or penalties to which the permittee is 
or may be subject under section 311 of the Act. 

4. State Laws 

Nothing in this permit shall be construed to preclude the 
institution of any legal action or relieve the permittee from any 
responsibilities, liabilities, or penalties established pursuant to 
any applicable State law or regulation under authority preserved by 
section 510 of the Act. 

5. Property Rights 

The issuance of this permit does not convey any property rights 
in either real or personal property, or any exclusive privileges, 
nor does it authorize any injury to private property or any invasion 
of personal rights, nor any infringement of Federal, State or local 
laws or regulations. 

6. Severability 

The provisions of this permit are severable, and if any provisions 
of this permit, or the application of any provision of this permit to 
any circumstance~ is held invalid, the application of such provision 
to other circumstances, and the remainder of this permit shall not be 
affected thereby. · 
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APPENDIX Q 

NATIONAL HISTORIC PRESERVATION ACT 



REPLY TO 

ATTENTION OF: 

NPAEN-PL-EN 

Mr. Louis S. Wall 

DEPARTMENT OF THE ARMY 
ALASKA DISTRiCT, CORPS OF ENGINEERS 

P.O. BOX 7002 

ANCHORAGE • .ALASKA 995·10 

Advisory Council on Historic Preservation 
Lake PLaza - South, Suite 616 
Lakewood~ Colorado 80228 

Dear Mr. Wa 11 : 

12 SEP 1980 

Please refe~ence your letter of June 19, 1980 concerning the proposed 
Waterflood Project at Prudhoe Bay, Alaska. 

Professional evaluation of the project's impact areas has been 
completed and is inclosed. (Incl 1) No cultural resources are within 
the proposed project area. Route "C" will ~o longer be considered. 
The State Historic Preservation Office has concurred on the evaluation 
contained in the reconnaisance report. (Incl 2) 

Concurrence is r~quested that this project is in compliance with 
Section 106 of the National Historic Preservation Act. 

If any further information is required, please contact Miss Lizette 
Boyer at telephone (907) 752-2572. 

2 Incl 
as 
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