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us. Deportment 
of Transportation 

JUL 2. 8 \991 

Mr. Wtlliam M. Fowler 
Senior Permit Coordinator 
Alpine Development Project 
PO Box 100360 
Anchorage, AK 99510-0360 

Dear Mr. Fowler: 

400 Sevenlll Street. S.W 
washington. D.C 20590 

This replies to your letter of April 9, 1997, to Cesar De Leon, requesting our review and approval 
of the use of alternative technology in lieu of valves required wder 49 CFR § 192.260( e). Your 
enclosed report "Alpine Project- Oil Pipeline Spill Technology Strategy" analyzes the use of 
vertical loops as an alternative to placing valves on either side of large streams being crossed by 
the proposed Alpine Pipeline from the Colville River Delta to the Kuparuk Pipeline on Alaska's 
north slope . 

As you stated, the report models spills from small pinhole leaks up to catastrophic failure, and 
the proposed technology reduces spill volumes below what would be anticipated from the same 
system utilizing valves, under all scenarios. The report shows how the proposed alternative 
vertical loop system, in addition to providing better protection than valves, also eliminates the 
potential spills associated with valve leaks or failures. 

Based on the information provided in the report, your request is approved and Arco Alaska, Inc., 
may place a vertical loop system on the proposed Alpine pipeline on each side of large streams 
in lieu of valves to satisfy the requirements of§ 195.260( e). The vertical loop system provides 
adequate protection in lieu ofvalves that is required wder § 195.260(e). 

Sincerely, 

f.-- ~,J~L.-... 
· Richard B. Felder 

Associate Administrator for Pipeline Safety 
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TONY KNOWLES, GOVERNOR 
Phone: (907) 269-7539 
Fax: (907)269-7687 "~") 
ITY: (907)269-7511 .) 

i 
i 

DEPT. OF ENVIRONMENTAL CONSERVATION 
DIVISION OF SPILL PREVENTION AND RESPONSE 
Industry Preparedness and Pipeline Program 
Exploration, Production and Refineries Section 
555 Cordova Street 
Anchorage, AK 99501 

William M. Fowler 
Senior Permit Coordinator 
Alpine Development 
ARCO Alaska, Inc. 
P.O. Box 100360 
4.ttchorage, ~ ~951 0-0360 

September 11, 1997 

' J 

Letter No. 97-15-RKW 

File No. 30520 

Certified Mail 

Return Receipt Requested 

-· #·Z257 463.148 

Re: Best Available Technology Assessment ofVertical Pipeline Loops for ARCO Alaska's 
Alpme Pipeline Development . , . . . . , . . 

The Alaska Department ~fEnvh.-onme~tal Conservation {ADEC) has completed review of the 
document entitled Alpine Project Oil Pipeline Spill Isolation Strategy, dated April 1997. 1bis 
document was sublnitted by ARCO Alaska for the Department's review of a proposed spill 
control design for the Alpine Pipeline Project. An oil discharge prevention and contingency 
plan approved by ADEC must demonstrate that the best available technology (BAT) for source 
control of a discharge is utilized by the pipeline according to the criteria specified in 18 AAC 
75.445(k). The project is still in the designphaSe, and a contingency-plan will be developed and 
submitted to ADEC at a later date. 

ARCO is seeking the Department's determination concerning compliance with the State's BAT 
Reviewregulatio~ 18 AAC 75.425(e)(4), for the \lse of vertical pipeline loops (risers) for 
discharge control in lieu of the more conventional isolation block valve design. The risers 
functioD: by cr~tin,g artificial drainage breaks in the line that can significantly reduce the size of 
potential spills •. ~: :c-.~-~.~-~ .... -r;;.",,~:._ ;: .. :·.-c:-- ~:.-:' ,:,, __ ;_ -• .-;:::: ·.:_~=~-:~~--~ ,-_ .;:,: · .· ~: :. ---' .. ·--:~ .·. 

!lased PIX?!l the information provided, the riser design appears to provide a higher level of spill 
control than remotely actuated or manual block valves under most circumstances for this project 
Therefore, ADEC a~epts the riser design as demonstrating BAT for contingency planning, 
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Mr. William M. Fowler 
ARCO Alaska, Inc . 

-2- September 11, 1997 

purposes. When the contingency plan is submitted to the Department forpublic review, the 
aforementioned document would be satisfactory as an appendix to the plan for the required BAT 
review analysis. However, it is important to note that there may be other design aspects of the 
pipeline or facility that may require additional BAT analyses during the forma} contingency plan 
review. 

If you have comments or questions, please do not hesitate to contact either Ted Moore at 
269-7569 or myself at 269-7539. 

RKW /JS/pea: (G:\EQ-CLER\JOES\ALPRISER WPD) 

cc: Bill Britt, ADNR, JPO 
. Tom Chapple, ADEC, IPP 
·Carl Lautenburger, USEP A, JPO 
Ted Moore, ADEC, IPP 
James Taylor, USDOT 

· .. JeffWalker, USMMS 

s· c 1 

~·rt;j 
u er 

Manager 
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ARCO Alaska, Inc. 
Post Office Sox 100360 
Anchorage, Alaska 99510-0360 
Telephone 907 276 1215 

March 6, 1996 

To: Alpine Development Pre-Application Meeting Participant 
(See Attached Distribution List) 

Re: ALPINE DEVELOPMENT INFORMATION PACKAGE 
North Slope, Alaska 

Dear Participant: 

The purpose of this information package is to present to the state, federal. 
and local resource agencies, native entities and populations, and other 
interested parties the key findings (graphics included) of various 
environmental and technical studies completed to date for the proposed 
Alpine Development Project. These findings begin to provide a foundation 
for assessing potential environmental and human impacts of the proposed 
project. 

ARCO Alaska, Inc. will use this information package as the basis of 
discussion in upcoming pre-application meetings which will be held in 
accordance with state, federal, and local government regulations. 
Accordingly, we would appreciate your review of this information package 
prior to the yet to be scheduled pre-application meetings to be held in 
Nuiqsut and Anchorage. We anticipate the meetings will be held in late 
March or early ApriL These meetings will provide a broader and more 
detailed description of the proposed project and represent an opportunity 
for ARCO to receive external input and for meeting participants to interact 
with our contractors. We hope the enclosed information aids you in 
formulating your input and interaction. 

The proposed project, as presently conceived, is generally the same in 
scope as described last May/June 1995 in project roll out meetings. 
However. ARCO has evaluated a suite of reasonable alternatives which will 
be discussed at the pre-application meetings along with feedback to 
concerns and issues raised in earlier meetings. Although certain design 
modes. primarily river crossings, are still being evaluated, ARCO is 
proceeding with certain preferred alternative designs which include two 
gravel pads (one drill site pad, and one drill site/production facility pad) 
connected by a 4-mile road having a 5500-foot spur used for an airstrip. 
The pads will be located in the Colville River Delta, approximately 8 miles 

;.;;36-6003-93 242-2603 



north of the village of Nuiqsut and immediately east of the Nechelik ···~ 
Channel. The sales quality oil will be transported to the Kuparuk River./ 
Unit by a 33-mile pipeline elevated on vertical support members 
throughout the route except at the river crossings. The main channel 
preferred alternative crossing will be bo-red beneath the main channel 
mud line using horizontal directional drilling technology. The preferred 
alternative for the Miluveach and Kachemach river crossings will als-o be 
underground utilizing either bored or trenched technology. A seawater 
pipeline will parallel the oil pipeline on the same vertical support 
members. The proposed project does not include a gravel road alon~: the 
pipeline route. since the project will be accessed by ice roads and aircraft. 
However, as part of our normal alternatives analysis ARCO has evaluated 
the siting of a road. We will continue to evaluate all alternatives as new 
information becomes available and as issues of concern are voiced. 
Furthermore, the configuration will be refined as ARCO engineers better 
define the boundaries of the oil reservoir. 

The enclosed information package consists of: 

1. A chart of ARCO Alaska, Inc.'s permitting-related contractors for the 
Alpine Development Project. 

2. Executive summaries and associated maps of the key environmental and •• ~ 
technical findings of studies conducted in the delta and pipeline corridor. 
Summaries are provided for Human and Cultural Resources, Fish, Wildlife, 
Geomorphology and Hydrology, Water Quality, and Air Quality. The 
information was largely developed from multi-year studies funded by 
ARCO and its co-owners Anadarko and Union Texas Petroleum, a variety of 
technical reports specific to the North Slope region, and discussions with 
people knowledgeable about the delta. An emphasis of the information 
provided in the summaries was to address and identify concerns voiced at 
planning meetings and other forums held by ARCO. 

Depicted on the maps are fish and wildlife habitat use patterns, and 
landscape features relative to the preferred project configuration including 
several alternative configurations. These maps represent a sample of site
specific data collected for the project area. Please note that the reference 
numbers in the map titles are solely for use in the Environmental 
Evaluation Document that ARCO is currently preparing for submission to 
the Corps of Engineers in June 1996. 
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ARCO is currently producing a separate base map depicting preferred and 
alternative project configurations, 1996 exploratory operations, historical 
exploration wells, and sites of cultural importance. This map will be 
distributed as soon as available. 

3. A draft of the proposed Colville Region. - Alpine Development 1996 
Wildlife and Fish Studies Plan. 

4. A set of engineering (Michael Baker Jr., Inc.) maps and drawings. The 
blueline spot imagery maps and drawings depict the project configuration 
and various alternative routes and designs being evaluated. 

We will be contacting each recipient of this information package to verify 
receipt and answer any questions or comments regarding its proposed use. 
Thank . you again for your continued participation in this planning process. 

Sincerely, 

Dir Colville Permits and Compliance 



Distribution List 
Alpine Development Pre-Application Package 

Name Fax Phone e1 
State of Alaska 

Jim Haynes I Steve Schmitz 562-3852 762-2592 
State of Alaska 
Department of Natural Resources 
Division of Oil and Gas 
3601 C Street 
Anchorage, Alaska 99503-5937 

AI Ott I Carl Heming 456-3091 459-7289 
Regional Supervisor 
Habitat Division 
State of Alaska 
Department of Fish & Game 
1300 College Road 
Fairbanks, AK 99701 

Sverre Pedersen I Terry Haynes 479-5699 479-6211 
ADF&G (Fairbanks) 

Robert Watkins I Scott Bailey 272-0690 271-3693 
.) 

State of Alaska 
Dept. of Environmental Conservation 
411 West 4th Avenue, Suite 2-C 
Anchorage,AK 99501-2343 

Molly Birnbaum 272-0690 271-4317 
State of Alaska 
Division of Governmental Coordination 
Pipeline Corridor Regional Office 
411 West4thAvenue 
Anchorage, AK 99501-2343 

Jerry Brossia 272-0690 271-4336 
SPCO (Anchorage) 

Gary Schultz 451-2751 451-2732 
State of Alaska (Fbks) 
Department of Natural Resources 659-2830 
Division of Land (Ddhrse) 
Northern Region 
3700 Airport Way • Fairbanks, AK 99709-4699 
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• Name Fax Phone 

State of Alaska 

Bill Van Dyke 562-3852 762-2550 .. 

State of Alaska 
Department of Natural Resources 
Division of Oil & Gas 
3601 C Street, Suite 1380 
Anchorage, AK 9903 

Federal 

Bruce Batton 786-3640 786-3544 
Asst. Regional Director-Public Affairs 
U.S. Fish & Wildlife Service 
1011 East Tudor Road 
Anchorage,AJ< 99503-6199 

Philip Martin 456-0208 456-0325 
United States Dept. of the Interior 

• Fish and Wildlife Service 
Northern Alaska Ecological Services 
101- 12 Avenue, Box 19 
Fairbanks, AJ( 99701-6267 

Lloyd Panter 753-5567 753-5567 
ACOE (Anchorage) 

Ted Rockwell 271-3424 271-3689 
EPA (Anchorage) 

North Slope Borough 

Mayor Ahmaogak /Keith Quinteval I 852-0322 852-2611 
Warren Matumeak 

P.O. Box69 
Barrow, AK 99723 

Arctic Slope Regional Corporation 

Bill Thomas 852-8633 
P.O. Box129 
Barrow, AK 99723-0129 
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Name Fax Phone • 

Nuiqsut 

Mayor Gordon Brown I Leonard Lampe 480-6928 480-6518/ 
Nuiqsut Mayor's office 6727 
P.O. Box148 
Nuiqsut,P.JC 99789 

Joe Nukapigak I Lanston Chinn 480-6126 480-6220 
Kuukpik Corp. 
P.O. Box 187 
Nuiqsut, P.J( 99789-0187 

Colville Village 

Mark Helmericks 345-9095 345-9095 
Colville Environ Svcs. (Anchorage) 

Contractors 

Jay Brueggeman 206 889-8808 882-8880 .~ Parametrix 

Bob Griffeth 265-1515 265-6952 
Parametrix 206 328-0656 

(Seattle) 

Jack Lobdell 505 867-5602 867-6602 
Lobdell Assoc. 

Steve Murphy I Brian Lawhead 455-6781 455-6777 
ABR (Fairbanks) 

Larry Moulton 206 842-7421 842-8654 

Ed Owens 206 842-2861 842-2951 
occ 

Other Interested Parties 
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Alpine Development 
Environmental Contractor Organization Chart 

ARCO Alaska, Inc. Operator 

Operator 
Representative: 

Contractor 
Parametrix 

*ABR 

*Larry 
Moulton 

*Bob 
Griffeth 

*Ed Owen 

*Jack 
Lobdell 

Mark Schindler, Director, Colville 
Permits & Compliance 
Phone:(907) 263-4766 
Fax: (907) 265-1515 or 263-4966 

Point 
Of Contact 
Jay 
Brueggeman 

Phone # 

(206) 822-8880 
Fax (206) 889-8808 

Brian Lawhead (907) 455-6777 
Fax (907) 455-6781 

Same (206) 842-8654 
Fax (206) 842-7 421 

Same (907) 265-6952 
Fax (907) 265-1515 

Same (206) 842-2951 
Fax (206) 842-2861 

Same (505) 867-6602 
Fax (505) 867-5602 

Work 
Scope 
EA or EIS 
Document 

Enviro. & 
GeoMorph 
Studies/ 
Mapping 

Fish & 
Fisheries 
Studies 

Socio. & 
Eco. 
Impact/ 
Native 
Relations 

Oil Spill 
Impact/ 
Planning 

Cultural & 
Arch. 
Impact & 
Site 
Selection 

*These contractors are also subcontractors to Parametrix for 
creation of the environmental document . 



• 
HUMAN AND CULTURAL RESOURCES 

As revealed through public meeting comments, recorded testimony drawn from past socio
economic studies, and from individual consultations, Nuiqsut residents have expressed concerns in 
two areas which may be affected by oil and gas development, production, and transportation in the 
Colville River delta. The first general area deals with economic benefits or costs likely to be 
associated with development The second concerns possible impacts on subsistence. 

Key :fiitdings include: 

ECONOMIC BENEFITS/COSTS 

• Strong desire for economic benefits flowing directly to the community (Kuukpik Corporation 
as major landowner and residents through their civic institutions) as contrasted to economic 
benefits indirectly received from state, NSB, or ASRC. 

• Desire for enhanced employment opportunities (local hire) by project contractors/oil 
company operators. 

• Desire for acquisition of natural gas from any development to be supplied to Nuiqsut for its 
use. 

• Desire (not a uniform community view) by many for enhanced in:frastructural improvements 
(roads, use of community facilities, e.g., airport) for project needs. 

• Desire for production facilities to be located west of the Nechelik Channel, outside the delta. 

• • Costs were regarded mainly as potential adverse impacts on subsistence. 

• 

SUBSISTENCE CONCERNS 

• Concern that facility construction and operation might adversely impact fish and wildlife 
populations in the delta (e.g., freshwater withdrawals from fish-bearing lakes, pipelines 
impeding caribou movements, disturbance from aircraft overflights). 

• Concern that oil spills might damage wildlife and fish habitat. 

• Concern that user access to traditional subsistence use areas in the delta would be seriously 
curtailed by restrictions on hunting in the vicinity of facilities. 

• Strongly expressed desire for local participation in subsistence oversight boards and 
committees. 

• Desire for reactivation of local oil spill response team . 



FISH 

A primary concern expressed by the agencies and Nuiqsut residents is the effect of the Alpine 
Development Project on the fish populations in the delta At issue is safeguarding against the 
general effects of oil development activities and oil spill that may enter the rivers, channels, and 
lakes. To help address these concerns, ARCO has been conducting studies since 1991 to determine 
where, what, and how fish use the waters in the delta and transportation corridor. These studies 
build upon a substantial base of fishery information collected since the early 1970's. 

Key findings include: 

• The delta is heavily used for subsistence and commercial fishing, particularly along the major 
channels. Subsistence fishing occurs year-round, but is especially concentrated in the 
summer and fall. Commercial fishing is most active during the fall. 

• A variety of aquatic habitats are used by fish, including major and minor river channels, lakes 
connected to channels, and lakes not connected to channels. Flooding frequency differs 
among the disconnected lakes, and this feature influences the specific species composition in 
each lake. 

• Within the river channels, dominant species include least cisco, broad whitefish, humpback 
whitefish year-round, and Arctic cisco and Dolly Varden char seasonally. 

• Fish are present in 70 (93%) of75lakes sampled since 1991. 

• Least cisco were the most common :fish, occurring in 68% of the lakes sampled. Other 
abundant species included ninegpine stickleback (53%), broad whitefish (31%), Alaska 
blackfish (25%), Arctic cisco (19%), and humpback whitefish(12%). (see attached figures) 
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4.4.2-1. Distribution of fish habitats within the Colville Delta and Transportation corridor. 
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AACO Alaska, Inc. Key 

Alpine Development Sampled, Arctic Cisco Caught 
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Figure 4.4.2-2. Habitat use by Arctic cisco within the Colville Delta and transportation corridor. 
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ARCO Alaska, Inc. 

Alpine Development 

Least Cisco 
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~ _ ..... ~....: .. 
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Figure 4.4.2-4. Habitat use by least cisco within the Colville Delta and transportation corridor . 
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Figure 4.4.2-S.Habitat use by broad whitefish within the Colville Delta and 
transportation corridor. 
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ARGO Alaska, Inc. 
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Figure 4.4.2-9. Areas of major fishing activity within the lower Colville River and delta . 
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WILDLIFE STUDIES (1992-1995) 

Concerns have been raised about the potential effects of the Alpine Development on birds and 
mammals that use the Colville River Delta. Wildlife research has been occurring on the delta for 
decades, and studies specifically designed to establish a pre-development baseline on the 
abundance, distribution, and habitat use of key bird and mammal species have been conducted 
annually in and around the Colville Delta since 1992. For these pre-development studies, 
Spectacled Eiders, Yell ow-billed Loons, Tundra Swans, Brant, caribou, and arctic foxes were 
identified as key species primarily based on the following criteria: 1) threatened or endangered 
status, 2) importance of the delta as breeding habitat, and/or 3) special concern of regulatory 
agencies. These studies have relied on extensive aerial surveys to assess regional distribution, 
ground-based surveys to locate nests, dens, and young-of-the-year, and remote sensing and 
ground truthing to delineate wildlife habitats. 

Key findings include: 

WILDLIFE HABITAT MAP 

• Wildlife habitats on the delta (213 mf) and proposed transportation corridor (132 mi2
) were 

mapped in 1995 to facilitate quantitative assessments of habitat use by key wildlife species. 
Twenty-four habitats were described that comprised a rich diversity oflakes, rivers, wetlands, 
and tundra habitats. (see attached figure) 

BIRDS 

• Spectacled Eiders--Spectacled Eiders, a federally-listed threatened species, breed in low 
densities on the delta and are strongly associated with the coast t e.g., all sightings during pre
nesting have been <I 0 mi from the coastline). Nesting Spectacled Eiders appear to be 
attracted to coastal habitats, although only 25 nests have been found during 4 years of nest 
searches. Permanently flooded polygons, shallow lakes with islands, and saline lakes were 
the most important habitats used by breeding Spectacled Eiders. No nests or broods were 
found in the proposed transportation corridor, and overall this area received very little use by 
Spectacled Eiders. (see attached figures) · 

• Yellow-billed Loons--The delta is a regionally important breeding area for Yellow-billed 
Loons, which have a patchy distribution on Alaska's Arctic Coastal Plain. Yellow-billed 
Loons favor large, deep lakes in the central and northern portions of the delta for nesting and 
raising young. They breed in relatively low densities on the delta, and numbers of nests 
appear to be fairly stable from year to year. No nests or broods were found in the proposed 
transportation corridor. 

• Tundra Swans--The delta is used by large numbers (high count = 295) of Tundra Swans 
during both spring and fall staging. Swans nest throughout the delta (high count= 38 nests) 
and the proposed transportation corridor (high count = 17 nests), where they use a wide 
variety of habitats associated with lakes. Brood-rearing swans have a strong affinity for 
coastal habitats such as salt marsh, saline lakes, and lakes hydrologically connected to the 
river. The number of swan nests on the delta in 1995 increased almost 3-fold (from 14 to 38 
nests) since 1992. (see attached· figures) 
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• Brant-The delta is an important staging area for Brant during spring and fall, and it supports 
the largest concentration of nesting Brant along the Alaska's Arctic Coastal Plain. Over 900 
Brant nests occur within a complex of colonies at the mouth of the East Channel. Brant most 
frequently use coastal habitats such as salt marsh and saline lakes during the breeding and 
staging seasons. The proposed transportation corridor received low use by Brant in 1995. (see 
attached figures) 

• In addition to these key species, data have been collected ·opportunistically for Red-throated 
Loons, Pacific Loons, Greater White-fronted Geese, and King Eiders, which all breed and 
raise young on the delta and in the proposed transportation corridor. 

MAMMALS 

• Caribou. Few caribou use the Colville delta during the calving season (late May-mid-
June), although the area east of the delta, including the proposed transportation corridor, has 
become increasingly important for calving since the late 1980s. Large numbers of Central 
Arctic Herd caribou can be expected to move through the proposed transportation corridor 
and onto the delta during periods of mosquito harassment; up to 3,300 caribou were observed 
using the delta for relief from insect harassment during the summers of 1992-93 and 1995. 
Caribou from the Teshekpuk Lake Herd also occasionally use the delta for insect relief. 

• Arctic Foxes. During 1992-93 and 1995, 36 arctic fox dens and 4 red fox dens were found 
between the western edge of the Colville delta and the western edge of the Kuparuk Oilfield. 
The overall density of arctic fox dens in this area was 1 den/3 7 km2

, which is comparable to 
the results of den surveys in other undeveloped areas on the Arctic Coastal Plain. (see 
attached figure) 

• Data also have been collected for muskoxen (up to 61 muskoxen have been seen in the 
uplands east of the Itkillik River), brown bears (which occur throughout the area in summer), 
polar bears (which den in low densities on the delta), and moose (which occur on the delta in 
low numbers) . 
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Figure 4.4.1-1. Wildlife habitat map of the Colville River Delta and transportation corridor for the proposed Alpine Development. 
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GEOMORPHOLOGY AND HYDROLOGY STUDIES (1992-1995) 

Geomorphology and hydrology studies, which have been conducted annually since 1992, were 
designed to provide information for the design of pipeline crossings and for siting roads and pads 
to minimize problems associated with flooding and terrain Stability. The studies have focused on 
the Colville River Delta and to a lesser degree the proposed transportation corridor. 

Key fmdings include: 

GEOMRPHOLOGY 

• Eighteen terrain units were mapped within the delta and the proposed transportation corridor. 
These terrain units formed the basis for analyzing differences in soil properties, flood 
distribution, and rates of erosion and deposition. 

• Soil properties differed among terrain units in soil texture, organic matter accumulation, ice 
structure and volume. The terrain units of most interest for development on the delta are 
abandoned-floodplain cover deposits and eolian sand deposits because they have the highest 
elevations and therefore are least prone to flooding. The eolian (wind-blown) sand deposits 
have the best geotechnical properties for construction because they are well-drained, coarser 
textured, and have relatively low ice content. The abandoned-floodplain cover deposits have 
the poorest properties because they are composed of organic and fine-grained material and 
are extremely ice rich . 

• Map analysis of landscape change revealed that 8.2% of the development area has been 
affected by erosion and deposition over a 37-yr period (1955-1992), due mostly to erosion 
(1.9%) and deposition (4.0%) of riverbed/sandbar deposits within the main channels (see 
attached figure). In contrast, erosion of the higher floodplain steps by thaw lakes (0.2%) and 
rivers (0.7%) was minor, indicating that most of the higher floodplain is stable over a long 
period. 

• A high-resolution base map was created for environmental and engineering studies from 
SPOT satellite images. 

HYDROLOGY 

• Peak discharge at the head of the delta has been estimated for six years: 1962 (215,000 cubic 
feet per second, cfs), 1977 (407,000 cfs), 1992 (188,000 cfs), 1993 (379,000 cfs), 1994 
(159,000 cfs), and 1995 (233,000 cfs). 

• Stage-velocity and stage-discharge curves have been developed for the head of the delta. At 
bankfull (approx. elevation of 20.5 ft), estimated velocity is 6.1 (feet per second, fps) and 
discharge is 385,000 cfs. After breakup, discharge generally is low, ranging between I 0,000 
and 75,000 cfs . 



• A flood-frequency relationship for the Colville River was estimated with 6 years of data for 
the Colville River and 25 years of data for the Kuparuk River. Preliminary estimates of peak . 
discharge for the 50-, 100-, and 200-year floods are 805,000, 947,000, and 1,110,000 cfs, 
respectively. 

• Between 1992 and 1995 the percentage of area flooded ranged from 33% in 1995, when peak 
discharge was 233,000 cfs, to 55% in 1993, when peak discharge was 379,000 cfs. In 1993, 
the area flooded on the two highest floodplain steps was small: 16% on inactive-floodplain 
and 11% on abandoned-floodplain cover deposits. A simple model of flood distribution was 
developed based on differences among terrain units in relative height, flood coverage during 
1992-1995, and soil stratigraphy. Although frequency of flooding for the low (every 5-25 yr 
?) and very low (every 26-150 yr ?) classes are uncertain, the model reliably identifies those 
areas least prone to flooding. (see attached figure) 

• Channel geometry has been measured at 10 intensive cross sections (high-precision data) and 
at numerous other cross sections (moderate-precision data) for the analysis of stream flow~ 
channel stability, barge access, and ice-road construction. · 

• In 1995, water depth was measured off the mouth of the Kupigruak and Nechelik channels, 
and within the Kupigruak, East, and Nechelik channels to determine the feasibility of moving 
barges through these channels. Water depth off the mouths of the Kupigruak and Nechelik 
channels was shallow (3-4ft) and the length of channel that is less than 6ft deep was -1.6 
and -4 mi, respectively. 

• The drainage network within the proposed transportation corridor was mapped to identify 
potential paths of oil movement for oil-spill contingency planning. Thaw-lake basins that 
potentially could serve as oil containment areas also were mapped. 
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• FJood.frequency model based on relative heights 
of terrain units and analysis of flood distribution, 1992· 1995 
Map registered lo SPOT image base map. 
Projection: UTM Zone S, Dalum NAO 27 

Figure 4.2.1-5. Predicted flood frequency for the Colville River Delta, Alaska. 
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Figure 4.2.2·1. Landscape change from 1955 to 19921n the Alpine Development project area, Colville River Pella, Alaska . 
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WATER QUALITY 

• Water quality in the rivers, lakes, groundwater and Beaufort Sea in and near the project area is 
essentially pristine, since human activity has been very limited. Productive fisheries in the Colville 
River delta area show that fish populations have adapted to the seasonal variations in water 
temperature, dissolved oxygen, turbidity, and other water qUality characteristics, such as naturally 
high levels of heavy metals. 

• 

• 

Key finding include: 

• Colville River water temperatures increase from breakup to a peak in early August, then the 
river gradually cools until freeze-up in late September or early October. 

• Naturally-occurring oxygen depletion has been documented in Colville River delta channels 
during winter. 

• Salinity increases in the Colville River channels as seawater advances upstream during 
winter. 

• The clarity of the Colville River is lowest after spring breakup when large amounts of 
sediment are transported by the flooding river. Clarity improves as the flows recede and 
becomes highest in winter after freeze-up. 

• Copper, zinc, cadmium and lead naturally occur in the Colville River . 



AIR QUALITY 

Air quality has not been a major concern raised by the agencies or Nuiqsut residents. Project 
effects on air quality will be largely confined to the facilities on the two drilling pads. The EA, 
however, will address air quality for the entire project infrastructure. 

Key findings include: 

• Existing air quality is well below ambient air quality standards at the project site based on 
Kuparuk River Unit monitoring data. Emissions sources are few and dispersion conditions 
are high in the project area 

• The proposed project will be subject to Prevention of Significant Deterioration (PSD) 
regulations, since nitrogen oxide emissions will exceed 250 tons per year. 

• Construction of the project may temporarily produce fugitive dust and exhaust from heavy 
construction equipment operations. 

• Production facility and drilling equipment operations will generate pollutant ermss10ns 
including nitrogen oxides, sulfur dioxides, carbon monoxides, particulate matter, and volatile 
organic compounds. 

• While emissions will increase ambient pollutants at the project site, they will contribute little 
cumulative deterioration of air quality in this region and will not violate ambient air quality 
conditions. 

• Lakes and ponds in the Colville Delta are generally at or slightly above freezing (32 to .... 
38° F); however, shallow clear lakes reach temperatures as high as 68°F during summer. 
Some lakes become oxygen-depleted during winter. 

• Groundwater occurs over the permafrost during summer, and it is generally high in organic 
content. Groundwater also occurs below the permafrost, and it is extremely brackish from 
seawater intrusion during the winter. 

• 
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COL VILLE REGION- ALPINE DEVELOPMENT 
1996 WILDLIFE AND FISH STUDIES PLAN 

Project specific wildlife and fish studies have been conducted throughout the Colville 
Delta and Transportation Corridor since 1992. These data were collected to provide 
baseline information to support project feasibility evaluations, and provide site specific 
information for adequate project assessment and potential permitting. Annual reports 
of the results of these studies have been distributed to interested parties. In 1995 these 
efforts included programs to study birds, mammals, fish and their habitats, and 
specifically focused on potential development areas at the Alpine location, at alternate 
river crossings, and along the transportation corridor to the Kuparuk Field. 

Additional delineation drilling is occurring in the late winter of 1996. If results from 
this drilling program warrant development of this prospect, additional wildlife and fish 
studies will be conducted in summer 1996 to further support the permit application 
package. Study scopes for these field programs will be finalized by late spring 
following completion of this year's drilling and further internal and external review of 
the existing data collected to date. 

At this time we anticipate conducting a 1996 program that is very similar to that 
conducted in 1995. Regional surveys for selected birds and mammals will be conducted 
across the delta for an annual comparative perspective, while more detailed surveys 
focusing on all wildlife species studied in previous years will be conducted at potential 
development zones. Sampling techniques will utilize aerial and ground surveys for 
wildlife and live capture gear for fish. Survey protocols will match those used in 
previous years. Probable 1996 study components include the following . 

FISH AND WATER QUALITY 

- seasonal distribution and relative abundance by waterbody, age class, and species 
- basic seasonal water quality conditions at selected locations 

BIRDS 

- pre-nesting, nesting, and brood rearing habitat use, general distribution, and 
relative abundance for swans, loons, eiders, and geese 

- species specific nest locations and brood rearing locations 
- habitat use and overall habitat values 

MAMMALS 

- caribou calving and insect season surveys for regional distribution and relative 
abundance 

- fox den surveys 
- document observations of musk oxen, bear, and moose 

HABITAT MAPPING 

- evaluate need to fill in any missing habitat mapping to fully support permit 
application and assessment 
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ARCO Alaska, Inc. 
Post Office Box 100360 
Anchorage, Alaska 99510-0360 
Telephone 907 276 1215 

April 23, 1996 

To: Alpine Development Pre-Application Meeting Participant 
(See Attached Distribution List) 

Re: 2nd ALPINE DEVELOPMENT PRE-APPLICATION INFORMATION 
PACKAGE 
North Slope, Alaska 

Dear Participant: 

On March 6, 1996, ARCO Alaska. Inc. sent out its first Alpine 
Development Pre-application Package (see attached cover letter) to 
potential participants of a pre-application meeting which had only 
been tentatively scheduled. As you were notified on April 12, 1996 
by the State Of Alaska, Division of Governmental Coordination 
(memorandum attached), this pre-application meeting has now been 
scheduled for Thursday, May 2, 1996 at 9 AM in Conference Room 
ANO 1 of ARCO's Anchorage Towers. Your attendance and 
participation at this meeting would be greatly appreciated. 

Enclosed with this transmittal, you will find a second pre-application 
package which has also been designed to enhance your participation 
at the upcoming May 2 meeting. This second package contains three 
summary documents: 1.) Executive summaries of potential impacts of 
the Alpine Development, 2.) Report of significant comments received 
since ARCO disclosed its proposed project in May 1995, and 3.) 
Record of major meetings (excluding phone calls). Summary 
documents #2 and #3 above do not reflect certain process and 
political discussions that are too complex or lengthy for a summary 
document, however, these discussions will be present in ARCO's 
environmental evaluation document. 

AR38-5003-93 242-2603 



The pre-application packages are part of ARCO's effort to engage 
resource agencies and native entities in the "early consultation 
process". Please understand that ARCO is providing these pre
application packages as soon as they become available during our 
process to build and submit an environmental evaluation document 
along with our permit applications to be submitted June 1996. We 
have designed these packages in executive summary formats to 
facilitate their review and use. The packages do not identify the 
mitigation that will minimize or eliminate the potential 
impacts. Mitigation will be developed during additional 
coordination and consultation efforts, and will be explicitly 
proposed in ARCO's June 1996 permit application package. 

Thank you again for your continued participation in this planning 
process. We look forward to seeing or hearing you on May 2nd. If 
you have questions or comments, please call me at 263-4766. 

J. Schindler 
Di cto , Alpine Development Permits and Compliance 

• 



Distribution List 
Alpine Development Pre-Application Package 

• Name Fax Phone 

State of Alaska 

Jim Haynes I Steve Schmitz 562-3852 269-8775 
State of Alaska 269-8777 
Department of Natural Resources 
Division of Oil and Gas 
3601 C Street 
~Chorage,AJ< 99503-5937 

Bill Van Dyke 562-3852 269-8786 
ADNR-ADOG (~Chorage) 

AI Ott I Cad Heming 456-3091 459-7279 
Regional Supervisor 
Habitat Division 
State of Alaska 
Department of Fish & Game 
1300 College Road 
Fairbanks, AK 99701 

Sverre Pedersen I Terry Haynes 479-5699 479-6211 
ADF&G (Fairbanks) 

• Robert Watkins 269-7652 269-7680 
State of Alaska 
Dept. of Environmental Conservation 
555 Cordova Street 
~Chorage, AK 99501 

LauraOgar 451-2187 451-2360 
ADEC (~chorage) 

Scott Bailey 269-7508 269-7500 
ADEC (~chorage) 

AlBohn 465-5129 465-5100 
Manager, Air Quality Permits 
State of Alaska 
State of Alaska 
Dept. of Enviornmental Conservation 
410 Willoughby A venue, Suite 105 
Juneau, Alaska 99801 
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Name Fax Phone 

Molly Birnbaum 272-0690 271-4317 
State of Alaska .) Division of Govemmental Coordination 
Joint Pipeline Office (JPO) 
411 West 4th Avenue 
Anchorage, AK 99501-2343 

Jerry Brossia 272-0690 271-4336 
JPO (Anchorage) 

Tony Braden 272-2901 271-4336 
JPO (Anchorage) 

John Strawn 
USDOT@ JPO (Anchorage) 

Glenn Gray 465-3075 465-3562 
State of Alaska 
Division of Govemmental Coordination 
P.O. Box 110030 (431 N. Franklin) 
Juneau, AK 99811-0300 

Gary Schultz 451-2751 451-2732 
State of Alaska (Fbks) 
Department of Natural Resources 659-2830 
Division of Land (Ddhrse) • Northern Region 
3700 Airport Way 
Fairbanks, AK 99709-4699 

Jack Kerin 451-2751 451-2736 
ADNR-ADW (Fairbanks) 

Brad Fristoe 
Alaska Dept. of Environmental Conservation 451-2187 451-2360 
410 University Ave. 
Fairbanks, AK 99709-3643 

Federal 

Bruce Batton 786-3640 786-3544 
Asst. Regional Director-Public Affairs 
U.S. Fish & Wildlife Service 
1011 East Tudor Road 
Anchorage,AK 99503-6199 
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Name Fax Phone 

Philip Martin 456-0208 456-0325 

• 
United States Dept. of the Interior 
Fish and Wildlife Service 
Northern Alaska Ecological Services 
101 - 12 A venue, Box 19 
Fairbanks, AK 99701-6267 

Lloyd Panter 753-5567 753-2720 
U.S. Army Corp of Engineers 
Regulatory Branch 
P.O. Box898 
Anchorage,AJ< 99506-0898 

Ted Rockwell 271-3424 271-3689 
U.S. Enivommental Protection Agency 
222 W. 7th Avenue #19 
AnChorage,AJ< 99513-7588 

Carl Lautenburger 272-0690 271-4206 
EPA (Anchorage) 

Dee Ritchie, District Manager 474-2280 474-2302 
U.S. Dept. of the Interior 
Bureau of Land Management 
1150 University A venue 

• Fairbanks, AK 99709-3844 

Joe Dygas 267-1267 267-1246 
U.S. Dept. of Interior 
Bureau of Land Management 
6881 Abbott Loop Road 
AnChorage, AK 99507-2591 

Jeff Walker 271-6805 271-6008 
U. S. Dept. of Interior 
Minerals Management Service 
949 E. 36th A Venue, Room 603 
AnChorage, AJ< 99508-4302 

Jeanne Hanson 271-3711 271-3029 
National Marine Fisheries Services 
222 W. 7th A Venue #43 
AnChorage,AJ< 99513-7577 

North Slope Borough (NSB) 

Mayor Ahmaogak /Ralph Davis I (Davis) 852-0322 852-2611 
Warren Matumeak (Ahmaogak) 852-0337 

P.O.Box69 (Matumeak) 852-0351 

• Barrow, AK 99723 
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Name Fax Phone 

Tom Lohman 349-2602 349-2602 
NSB (Anchorage) .~, 

Arctic Slope Regional Corporation 

Bill Thomas 852-9460 852-8633 
P.O. Box 129 
Barrovv,AJ< 99723-0129 

Nuiqsut 

Mayor Gordon Brovvn I Leonard Lampe 480-6928 480-6518/ 
Nuiqsut Mayor's office 6727 
P.O. Box148 
Nuiqsut, AJ( 99789 

Joe Nukapigak I Lanston Chinn 480-6126 480-6220 
Kuukpik Corp. 
P.O. Box 187 
Nuiqsut,AJ< 99789-0187 

Arctic Slope Native Association 

Michael Peterson 852-2763 852-2762 x3015 
P.O. Box 1232 
Barrovv,AJ< 99723-1232 

Colville Village • Mark Helmericks 345-9095 345-9095 
Colville Environ Svcs. (Anchorage) 

Other Interested Parties To Be Determined 
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ARCO Alaska, Inc. 
Post Office Box 100360 
Anchorage. Alaska 9951 0-0360 
Telephone 907 276 1215 

March 6, 1996 

To: Alpine Development Pre-Application Meeting Participant 
(See Attached Distribution List) 

Re: ALPINE DEVELOPMENT INFORMATION PACKAGE 
North Slope, Alaska 

Dear Participant: 

The purpose of this information package is to present to the state, federal, 
and local resource agencies, native entities and populations, and other 
interested parties the key findings (graphics included) of various 
environmental and technical studies completed to date for the proposed 
Alpine Development Project. These findings begin to provide a foundation 
for assessing potential environmental and human impacts of the proposed 
project. 

ARCO Alaska, Inc. will use this information package as the basis of 
discussion in upcoming pre-application meetings which will be held in 
accordance with state, federal, and local government regulations. 
Accordingly, we would appreciate your review of this information package 
prior to the yet to be scheduled pre-application meetings to be held in 
Nuiqsut and Anchorage. We anticipate the meetings will be held in late 
March or early ApriL These meetings will provide a broader and more 
detailed description of the proposed project and represent an opportunity 
for ARCO to receive external input and for meeting participants to interact 
with our contractors. We hope the enclosed information aids you in 
formulating your input and interaction. 

The proposed project, as presently conceived, is generally the same in 
scope as described last May/June 1995 in project roll out meetings. 
However, ARCO has evaluated a suite of reasonable alternatives which will 
be discussed at the pre-application meetings along with feedback to 
concerns and issues raised in earlier meetings. Although certain design 
modes, primarily river crossings, are still being evaluated, ARCO is 
proceeding with certain preferred alternative designs which include two 
gravel pads (one drill site pad, and one drill site/production facility pad) 
connected by a 4-mile road having a 5500-foot spur used for an airstrip. 
The pads will be located in the Colville River Delta, approximately 8 miles 

;.;:;38·6003·93 242·2603 



north of the village of Nuiqsut and immediately east of the Necheli~' 
Channel. The sales quality oil will be transported to the Kuparuk Riv.J 
Unit by a 33-mile pipeline elevated on vertical support members 
throughout the route except at the river crossings. The main channel 
preferred alternative crossing will be bored beneath the main channel 
mud line using horizontal directional drilling technology. The preferred 
alternative for the Miluveach and Kachemach river crossings will also be 
underground utilizing either bored or trenched technology. A seawater 
pipeline will parallel the oil pipeline on the same vertical support 
members. The proposed project does not include a gravel road alon~: the 
pipeline route. since the prQject will be accessed by ice roads and aircraft. 
However. as part of our normal alternatives analysis ARCO has evaluated 
the siting of a road. We will continue to evaluate all alternatives as new 
information becomes available and as issues of concern are voiced. 
Furthermore. the configuration will be refined as ARCO engineers better 
define the boundaries of the oil reservoir. 

The enclosed information package consists of: 

1. A chart of ARCO Alaska. Inc.'s permitting-related contractors for the 
Alpine Development Project. 

2. Executive summaries and associated maps of the key environmental a •. 
technical findings of studies conducted in the delta and pipeline corridor. 
Summaries are provided for Human and Cultural Resources. Fish. Wildlife, 
Geomorphology and Hydrology. Water Quality. and Air Quality. The 
information was largely developed from multi-year studies funded by 
ARCO and its co-owners Anadarko and Union Texas Petroleum. a variety of 
technical reports specific to the North Slope region, and discussions with 
people knowledgeable about the delta. An emphasis of the information 
provided in the summaries was to address and identify concerns voiced at 
planning meetings and other forums held by ARCO. 

Depicted on the maps are fish and wildlife habitat use patterns, and 
landscape features relative to the preferred project configuration including 
several alternative configurations. These maps represent a sample of site
specific data collected for the project area. Please note that the reference 
numbers in the map titles are solely for use in the Environmental 
Evaluation Document that ARCO is currently preparing for submission to 
the Corps of Engineers in June 1996. 

• 
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ARCO is currently producing a separate base map depicting preferred and 
alternative project configurations. 1996 exploratory operations, historical 
exploration wells, and sites of cultural importance. This map will be 
distributed as soon as available. 

3. A draft of the proposed Colville Region - Alpine Development 1996 
Wildlife and Fish Studies Plan. 

4. A set of engineering (Michael Baker Jr .• Inc.) maps and drawings. The 
blueline spot imagery maps and drawings depict the project configuration 
and various alternative routes and designs being evaluated. 

We will be contacting each rectptent of this information package to verify 
receipt and answer any questions or comments regarding its proposed use. 
Thank you again for your continued participation in this planning process. 

Sincerely. 

Dir Colville Permits and Compliance 



• MEMORANDUM 
STATE OF ALASKA 
Division of Governmental Coordination 

TO: Distribution 

BY: Molly Birnbaum, DGC 

DATE: Aprill2, 1996 
PHONE NO: 271-4317 
FAX: 272-0690 

SUBJECT: ALPINE DEVELOPMENT PRE-APPLICATION MEETING 

ARCO Alaska Inc. has requested a pre-application meeting to discuss its Alpine Development 
Project in the Colville Delta area of the North Slope. The meeting will be conducted on May 2, 
1996 at the ARCO Towers. 700 G Street, Anchorage in conference room AN0-1. Participants 
should register at the front security desk. The meeting will start at 9:00 am and will continue 
through the afternoon. Lunch service will be available at the meeting site. 

Please respond to me to confirm your participation or to advise me who will be representing your 
agency and division. ARCO does have possible tele-conference capability but requests that the tele
conference be located at one sile. 

• All-day parking is available at the municipal parking garage at 700 West 6th Ave. 

• 

Please note that on March 6, 1996 ARCO mailed an Alpine Development Package for agencies 
to review prior to this meeting. If you have not received a package and need one for preparation 
ofthis meeting please call me or Lloyd Fanter, the U.S. Corps of Engineers contact at 753-2712 
and one will be immediately sent w you. I can also be reached by E-Mail and SYSM 
(GCHCMKB) . 

ALPINE PRE-APPUCA TION MEETING April 12. 1996 



Distribution: 

Jim Haynes/Steve Schmitz, DNR/OOG 
Bill Van Dyke, DNRIDOG 
AI Ott/Carl Hemming. DFG/Habitat 
Sverre Pedersen/Terry Haynes, DFG/Subsistence 
Robert Watkins, DEC/SPAR 
Kathleen Young. DEC/JPO 
Laura Ogar, DEC/Solid Waste 
Scott Bailey, DEC/ Air 
AI Bohn, DEC/ Air 
Jerry Brossia, DNR/JPO 
Tony Braden, DNRIJPO 
Glenn Gray, DGC/Juneau 
Gary Schultz, DNR/Lands 
Jack Kerin. DNRIW ater 
Brad Fristoe, DEC/Fairbanks 
Bruce Batton, USFWS 
Phil Martin, USFWS 
Lloyd Fanter. USCOE 
Ted Rockwell, USEPA 
Carl Lautenburger. USEPA 
Dee Ritchie, USDOI 
John Straun, USDOT/OPS 
Joe Dy gus, USBLM 
JeffWalker, MMS 
Jeanne Hanson, NMFS 
Mayor Ahmaogak, NSB 
Ralph Davis, NSB 
Warren Matumeak, NSB 
Tom Lohman, NSB 
Bill Thomas, ASRC 
Mayor Gordon Brown. Nuiqsut 
Leonard Lampe, Nuiqsut 
Joe Nukapigak, Kuukpik Corp. 
Lanston Chinn, Kuukpik Corp. 
Michael Peterson. ASNA 
Mark Helmericks, Colville Environmental Services 
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HUMAN USE IMPACTS 

• Note: The following impacts are provided at this time without 
off-setting mitigation since that mitigation will be developed, in 
part, through subsequent coordination and consultation with 
State, Federal, and local resources agencies and native entities. 
ARCO will propose mitigation to minimize or eliminate these 
impacts on or before June 1996, when permit applications will 
be submitted. 

• 

• 

Socio-cultural and socio-economic impacts are most likely to occur in the 
areas of economic institutions and Kuukpikmiut subsistence activities and 
lifestyle. 

Potential construction and operation impacts: 

Potential disturbance of archaeological/historical/cultural sites or 
resources. 

Possible negative impacts on socio-cultural systems from cross
cultural misunderstanding on part of non-Inupiat project personnel. 

Possible extra demands on community resources and facilities. 

Enhanced revenue potential for local and state governments, and for 
Kuukpik Corp. and ASRC. 

Net increase in locally available jobs In both construction and 
operations phases of the project. 

Potential for provision of natural gas to Nuiqsut via NSB managed 
utility. 

Road access to oilfield road system from project winter ice roads. 

Potential adverse impacts on wildlife populations from habitat loss to 
development, noise disturbance, oil spills. 

Potential adverse impacts on fish and fishery resources from 
encroachment on traditional fish camps and fishing sites in the Nigliq 
channel area; from water withdrawals from freshwater lakes; from 
habitat alteration; from oil spills . 



Potential adverse impacts on user access to subsistence areas and 
resources (e.g. no hunting buffer zones around facilities). 

Competition for subsistence resources from non-residents based on 
. easier access to traditional hunting and fishing areas. 

• 



WATER QUALITY IMPACTS 

• Note: The following impacts are provided at this time without 
off-setting mitigation since that mitigation will be developed, in 
part, through subsequent coordinatio.!l and consultation with 
State, Federal, and local resources agencies and native entities. 
ARCO will propose mitigation to minimize or eliminate these 
impacts on or before June 1996, when permit applications will 
be submitted. 

• 

• 

Water quality impacts may occur both during construction and operation. 
Potentially affected water resources include groundwater, the Colville 
River and its distributary channels, other rivers and streams in the project 
area, Harrison Bay, and area lakes and ponds. 

Potential construction impacts include: 

Horizontal directional drilling for the bored underground pipeline at 
the Colville River crossing would eliminate disturbance to the 
channel, however, disposal of drilling muds and cuttings on sand bars 
may increase turbidity and suspended solids downstream when the 
river rises and erodes these materials. A non-toxic corn starch 
product is the only proposed chemical additive to drilling muds, 
however, additional additives may be required. 

Minor leaks or spills of fuel, oil, or other chemical products may 
occur during accidents, during refueling, or during routine 
construction procedures. The ultimate impacts will depend on the 
types of products, locations, volumes, and durations of spills and 
leaks, and the effectiveness of containment and cleanup. 

Turbidity and suspended solids increases are likely to occur from 
several sources: erosion from drainage alterations, pipeline 
trenching at the Kachemach and Miluveach Rivers, gravel placement 
in wet areas, gravel mining, and dust fallout. Concomitant effects 
may include temporary water temperature increases, reduced 
dissolved oxygen concentrations, and increased nutrients. 

Localized, short-term increases in salinity may occur where treated 
seawater leaks from pipes during hydrostatic testing. 

Potential operation impacts include: 



The major water quality impact that could occur during Alpine 
Development operations is an oil spill resulting from a break in a 
pipeline or well blowout. Depending on the location, timing, and 
volume of the spill, impacts could be contained within a localized 
area of lakes and wetlands, or spread to distributaries of the Colville 
River and to Harrison Bay. The most important effects of a major oil 
spill are impacts to wildlife and fisheries. However, the probability 
of a spill will be minimized by pipeline and facility design, training, 
prevention, planning, pre-staged equipment, and massive equipment 
inventories and response organizations. 

A break in the pipeline carrying treated seawater from KRU to the 
Alpine Development could impact receiving waters. The seawater is 
treated to remove suspended solids and dissolved oxygen, and 
biocides (e.g., glutaraldehyde) are added. Depending on the location 
and magnitude of the spill, the increased salinity and decreased 
dissolved oxygen could have a detrimental effect on aquatic life. 

Other potential water quality impacts during operations are similar 
to construction impacts: minor leaks and spills of petroleum and 
other chemical products, drilling mud and cuttings disposal, and 
increased turbidity and sedimentation from erosion and dust fallout. 

•-), 
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AIR QUALITY IMPACT 

Note: The following impacts are provided at this time without 
off-setting mitigation since that mitigation will be developed, in 
part, through subsequent coordination and consultation with 
State, Federal, and local resources agen.cies and native entities. 
ARCO will propose mitigation to minimize or eliminate these 
impacts on or before June 1996, when permit applications will 
be submitted. 

Construction and operation of the proposed project will generate 
temporary and long-term impacts on air quality at the project area. 
However, the air quality impacts will not be significant and will not cause 
exceedance of the ambient air quality standards. 

Potential construction impacts: 

Fugitive dust and exhaust may temporarily be produced from heavy 
construction equipment operations. Fugitive dust impacts will be 
greatly reduced because the ground will be frozen and snow-covered 
during the winter construction period . 

Both fugitive dust and exhaust impacts will be temporary and 
localized at the project site. 

Potential operation impacts: 

Operations of the production facility and drilling equipment will 
generate air pollutant emissions including nitrogen oxides (NOx), 
sulfur dioxide (S02), carbon monoxide (CO), particulate matter (PM10), 
and volatile organic compounds (VOCs). 

Potential NOx emissions from the gas turbines and the process heater 
may exceed 250 tons per year. 

While emissions will increase ambient air pollutants at the project 
site, they will contribute little cumulative deterioration of air quality 
in this region, and they will not exceed the allowable PSD limits or 
the ambient air quality standards . 
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FISHERY IMPACTS 

Note: The following impacts are provided at this time without 
off-setting mitigation since that mitigation will be developed, in 
part, through subsequent coordination and consultation with 
State, Federal, and local resources agenCies and native entities. 
ARCO will propose mitigation to minimize or eliminate these 
impacts on or before June 1996, when permit applications will 
be submitted. 

The Colville Delta contains numerous lakes and channels that provide 
habitats for a variety of fish species. Critical factors necessary to maintain 
fish populations include adequate wintering areas, suitable feeding and 
spawning areas and the ability to access these areas, since they are often 
in different geographical locations. The primary concern with fish 
populations within the delta or transportation corridor is to maintain 
overwintering habitat, which is the most critical habitat to arctic fishes. 
The next highest priority is to maintain access to the other seasonally used 
habitats. 

Potential construction and operation impacts: 

Water Withdrawal. During both construction and operation, water is 
needed for building ice roads, drilling, and camp operation. The 
project does not have a permanent road, thus, ice road construction 
will be performed annually during construction and development 
drilling then only during major maintenance years. Since these 
activities necessarily remove water, the volume of water available 
for overwintering will be reduced therefore, use of rechargeable 
resources will be key. 

Alteration of Flow Patterns. Flow patterns may be altered when the 
road between the two pads is constructed across wetlands and 
streams, or the stream beds are altered through construction 
activities. Fish migrate into and out of lakes during breakup when 
wetlands are flooded. There is rarely a defined channel connecting 
the perched lakes to the river channel, often the connection is 
through a low-lying wetland. Changing the flow patterns could 
prevent fish access to some habitats. 

Chronic Release of Contaminants. Any industrial site has the 
potential to release contaminants into the environment through low 



level spills over time. Such 
contaminants such that the 
environment is impaired. In 
incorporated into the food web. 
airstrip and road increase the 
entering water bodies and, hence, 

releases can create build-ups of 
productivity of the receiving 
addition, contaminants can be 
The proximity of the drill pads, 

chan<:;es of spilled contaminants 
aquatic food chains. 
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GEOMORPHIC/HYDROLOGIC IMPACTS 

Note: The following impacts are provided at this time without 
off-setting mitigation since that mitigation will be developed, in 
part, through subsequent coordination and consultation with 
State, Federal, and local resources agenCies and native entities. 
ARCO will propose mitigation to minimize or eliminate these 
impacts on or before June 1996, when permit applications will 
be submitted. 

Extensive research in arctic conditions has resulted in better 
understanding the landscape processes that shape arctic coastal tundra, 
and this understanding has greatly improved design of development 
facilities. The design of the Alpine Development Project will incorporate 
the following knowledge as a basis for minimizing impacts on arctic tundra. 

Potential construction impacts: 

Surface organic layer could be compacted under ice roads and work 
pads, leading to potential interruption of surface drainage patterns 
through prolonged melting of ice roads and ice pads, and temporary 
variation of normal drainage patterns soil temperature . 

Existing drainage patterns at the proposed material site could be 
altered from excavation of gravel pit and placement of overburden. 

Potential operation impacts: 

Localized soil temperature regime could be altered by gravel fill. 

Localized soil temperature regime could be altered by fallout of 
fugitive dust, leading to thermokarst. 

Localized soil temperature regime could be altered by impoundment 
of water in deep, low-centered polygons on flat delta floodplain. 

Localized soil temperature regime in ice-rich floodplain cover 
deposits could be altered by hot-oil pipeline, leading to thermokarst. 

Floodwater could be impeded by in-field facilities (gravel roads and 
pads) during high flood stages, leading to higher sedimentation from 
erosion of roads and pads . 



Tundra surface could be damaged or compacted by vehicles used for 
emergency tundra travel, altering drainage patterns and soil 
temperature regime and leading to thermokarst. 

Tundra surface could be disturbed during cleanup of soil spills, 
leading to vegetation damage, alteration· of soil temperature regime, 
and thermokarst. 

• 
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WILDLIFE IMPACTS 

Note: The following impacts are provided at this time without 
off-setting mitigation since that mitigation will be developed, in 
part, through subsequent coordination and consultation with 
State, Federal, and local resources agencies and native entities. 
ARCO will propose mitigation to minimize or eliminate these 
impacts on or before June 1996, when permit applications will 
be submitted. 

Based on over 20 years of research in the North Slope oilfields and other 
areas of the Arctic, the types and duration of the potential impacts 
resulting from the Alpine Development Project on wildlife populations can 
be predicted with a high degree of certainty. The extent of impacts 
associated with new development projects has decreased, as industry and 
regulatory agencies have developed increasingly effective mitigation 
measures. The key issues for wildlife are habitat loss and alteration, and 
behavioral response during critical life-cycle stages. 

Potential construction impacts: 

Bird nesting habitats could be lost (one season) from ice roads and 
work pads due to delayed melt of ice and snow and some compaction 
of standing dead vegetation (nesting cover); effect would persist 
longer than one season in small mammal habitats on drier sites 
(where evergreen shrubs are affected). 

Wildlife habitats will be lost from gravel extraction from mine site 
and placement for pads, roads, and airstrip. 

Potential operation impacts: 

Disturbance in "zones of influence" around facilities, roads, and 
airstrip (including aircraft approach/departure zones) from 
equipment operations and traffic could potentially affect nesting and 
brood-rearing birds (within 500-700 ft), caribou during calving 
(within 1,500-3,300 ft) and insect seasons, bears during winter 
denning, and spotted seals hauled out on river bars . 



Crossing success of caribou groups along the 4.5 mile gravel road 
between the two gravel pads (and probably muskoxen) could be ····~ 
reduced in the alternative where pipelines and roads are adjacent ( < •1 
300 ft) to each other and traffic rates reach ~ 15 vehicles per hour. 

The preferred alternative of elevating the pipeline to 5-ft-minimum 
height along the x-country pipeline route. from Kuparuk to the Alpine 
Development facilities is not a concern in the absence of a gravel 
road, however, portions of this pipeline will be elevated to height, 
greater than 5 feet due to design and perceived necessity. 

Predators and scavengers (gulls, ravens, foxes, bears) could be 
attracted to artificial food sources and affect human safety (bears 
and rabid foxes). 

Herbivores could be attracted to "dust shadows" (early snowmelt 
caused by fallout of fugitive dust) within 350 ft of roads and airstrip, 
due to early availability of forage, leading to increased disturbance 
and some nest failure in poor-quality habitats chosen too early in the 
season. 

Caribou could be attracted to project facilities for relief from 
harassment by oestrid flies. 

Wildlife could be injured or die from collisions with vehicles and 
structures, fouling by spills, and ingestion of contaminants. 

Birds could be attracted to elevated pipeline for perching (raptors, 
ptarmigan, songbirds, shorebirds) and nesting (Snow Buntings, 
possibly some raptors). 

Use of nesting habitat could be reduced by birds directly under 
elevated pipeline. 

Habitats could be reduced, altered, and/or enhanced (depending on 
species) from dust fallout, snow drifts, impoundments, thermokarst, 
vegetative changes, water drawdown. 

Disturbance and habitat alteration ("zones of influence") could shift 
habitat use within 150-350 ft of roads for birds and within 1,500-
3,300 ft of roads and pads for female caribou with young calves. 

Some prey populations could be reduced by increased predator 
populations. 

' .j 
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ALPINE DEVELOPMENT PROJECT 

MEETINGS SUMMARY - ISSUES OF CONCERN 

This report summarizes the issues of concer.n raised during presentations 
made by ARCO about the Alpine Development project. Agencies or entities 
that commented include Nuiqsut residents, the Kuukpik Corporation, the 
Arctic Slope Regional Corporation (ASRC), the North Slope Borough (NSB}, 
Alaska Departments of Natural Resources (DNR), Fish and Game (ADF&G), 
Environmental Conservation (DEC) and the Joint Pipeline Office (JPO}, U.S. 
Fish and Wildlife Service (USFWS), National Marine Fisheries Service 
(NMFS), U.S. Army Corps of Engineers (COE) and the U.S. Environmental 
Protection Agency (EPA). 

The Nuiqsut residents raised the following issues: 

The socio-cultural impacts of the project, particularly in reference to 
Native subsistence activities are a concern. It will be important for 
people working on the project to be familiar with the Nuiqsut 
Cultural Plan and to meet with the community in Nuiqsut. The City, 
jointly with the Kuukpik Corporation and the Native Village of 
Nuiqsut, passed a resolution on June 26, 1995 formally adopting 
nuiqsut paisanich (Nuiqsut Heritage: A Cultural Plan). 

The City of Nuiqsut government is concerned that permits are being 
issued by the NSB government without adequate local review and 
input. 

Nuiqsut and the Kuukpik Corporation jointly proposed an alternative 
development scenario which they named the "Western Initiative". 
Their view is that production facilities should be located to the west 
of the Nechelik channel of the Colville River in an environmentally 
less sensitive location, and have a gravel road connected from there 
to the village which would permit use of the existing airport. 

Residents feel that if permanent roads are not built along the 
pipeline, it may not be possible to respond in a timely manner to an 
oil spill. In any event, the pipeline should be equipped with oil spill 
alarms and shut-off valves. 

Page 1 Tuesday, April 23, 1996 



Water that is pumped from lakes for the project (including > 

construction of ice roads) could affect fish by removing habitat and.) 
creating air pockets under the ice. 

The caribou migration route may · be affected by the elevated 
pipeline, particularly during winter, when snow drifts may block 
passage under the pipeline. The pipeline and the production 
facilities may impact the general migration pattern which is 
currently from east to west. 

The Kuukpik Corporation related these concerns: 

Given the potential impacts of the project on the social and physical 
environment, an EIS should be the proper NEPA document for the 
project. 

It is the Kuukpik Corporation's preference that the main production 
facilities be sited on the west side of the Nechelik Channel with a 
permanent road connection south to Nuiqsut and beyond to the main 
channel of the Colville and to the Kuparuk road system. The airstrip 
at the Village of Nuiqsut could be used as the staging and support 
area for the project. ,,'\ 

Fish habitat could be impacted by withdrawing too much water from.~ 
lakes. 

There is a concern over the proposal to place the pipeline under the 
Colville River. Other alternatives to this option should be explored 
especially if this type of development has never been tried or tested 
in the Arctic before. A more common method would be to have the 
pipeline cross over the river on a bridge. If the underground 
pipeline were to rupture, fish could be affected. 

The current route for the pipeline crosses environmentally sensitive 
areas, and therefore, a different route should be considered by 
federal and state agencies. 

The timing of construction activities may affect the local community. 

There is a concern that local residents may not benefit from the 
development, particularly smce it would be constructed on hunting 
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• 
and fishing grounds. The development may also cause some 
restrictions on hunting activity in the vicinity of the field . 

The weather in the project area is unpredictable and harsh and could 
create challenges in a major oil spill. .. In bad weather, it may not be 
possible to respond quickly to an oil . spill and this could impact 
waterfowl, caribou. fish, and people in the Colville delta. In addition, 
during the annual ice breakup, an elevated pipeline could be 
damaged by moving ice. 

Concerns were raised about the effectiveness of counting nesting 
sites from an aircraft. 

The elevated pipeline may block travel by snow machines. 

Previous exploratory drilling has taken place to the north of the Delta 
and there is a concern that the project may expand throughout this 
area. 

Kuukpik is interested m the opportunity to bid on contract services 
for the development. 

• Kuukpik Corporation and ASRC: 

• 

Significant unresolved issues (some of which are being litigated) exist 
between the Kuukpik Corporation and ASRC concerning the consent 
to oil and gas activities on Native lands off-setting the proposed 
Alpine Development project. 

The North Slope Borough raised the following questions or 
concerns: 

Will ARCO negotiate a new surface use agreement with Kuukpik for 
lands east and west of the Nechelik Channel? 

The entry point for the pipeline traveling under the river should be 
set back enough to allow caribou to use the river bank, since they 
walk up and down river looking for places to cross. 

Will natural gas supplies be made available to the NSB for shipment 
to and use in Nuiqsut? 
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The Alaska Department of Natural Resources, Division of Oil a~) 
Gas, had the following comments: • 

The location of the gravel source for the construction of the project is 
important. 

Will there be an opportunity to provide natural gas for the Village of 
Nuiqsut? 

More details about the proposed unitization are necessary. 

The Alaska Departmen~ of Fish and Game had the following 
concerns: 

The 
the 

The department was primarily concerned over river-crossing 
impacts to fish. However, they were not concerned over the 
potential impacts to wildlife from the raised pipeline. Periodic brief 
"trip reports" from the environmental fieldwork contractors would 
be helpful. Also, the EA needs to particularly address cumulative 
impacts. 

Alaska Department 
following views: 

of Environmental Conservation expres. 

The three oil spill scenarios selected for analysis m the 
environmental documentation will need to be reviewed to see if they 
are complementary to those in the KRU oil spill plan. DEC is most 
interested in the worst case (as opposed to the most likely) oil spill. 
Analysis of winter-oriented scenarios should not be the primary 
focus since the worst case is an oil spill in the main channel during 
breakup. Spill trajectories are not necessary. 

The ability to control and clean up a spill of oil in fresh water is a 
major concern. The impacts and volume of a spill in the most 
environmentally sensitive areas need to be assessed. 

The responsibilities, logistics, and placement of recovered oil relative 
to amount of oil spilled must be defined in the spill response plan. 
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Plans with poor oil spill response capability 
permanent roads are not permittable by DEC. 
valves should be used on the pipeline. 

due to the lack of 
Automatic shut-off 

The Alaska Joint Pipeline Office had . the following concern: 

The JPO was concerned that sustained contacts and agreements with 
the Native resident subsistence hunters and fishermen have to be 
maintained. In their view, this may be the single most important 
issue bearing on the success of the permit issuance process. 
Particular attention should be given to ANILCA Section A (10) on 
subsistence issues. 

The U.S. Fish and Wildlife Service made the following 
statements: 

Minimization of helicopter disturbance to waterfowl is important. 
They would also like to be allowed site visits during field survey 
work. 

Recent budget cuts will impact their ability to attend meetings and 
conduct field visits . 

The National Marine Fisheries Service expressed the following 
concerns: 

The gravel source for the development is a concern. The proposed 
gravel extraction from the Kuukpik/ ASRC lands lying to the east of 
the main channel of the Colville River has been controversial. At the 
time of the original permit application, no need had been 
demonstrated for the gravel to be mined. 

The pipeline may alter or adversely affect fish over-wintering 
habitat at river or stream crossings. (There is uncertainty about 
whether over-wintering fish habitat or aquatic food resources 
constitutes the primary limiting factor on fish abundance.) 

The facility footprints should be minimized to the extent possible. 

Construction work should be conducted under freeze-up conditions 
or during open water. Nuiqsut may want any temporary works to 
continue after construction is completed. 
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The U.S. Army Corps of Engineers stated the following: 
<~) 

The EA must ( 1) address issues associated with the various. 
environmental acts addressing air, water, wildlife, etc; (2) fulfill the 
information requirements of the 404 (b)(l) evaluation; (3) evaluate 
the "reasonable worst case" for a major oil spill in the delta; ( 4) 
comply with the NEPA requirements set out in 40 CFR 1500. 

The draft pipeline ROW and facility siting designs must be reviewed 
byCOE. 

The water requirements for the project, both for the waterflood 
recovery technique and for potable use, must be adequately detailed 
in the EA. 

The COE's major concerns include the possibility of an oil spill, 
cumulative impacts of oil exploration, development and production 
and subsistence/social/cultural impacts. 

The comments, concerns and suggestions raised during informational 
meetings have not been incorporated into ARCO's information 
package. There is no record of how these comments have or are 
going to be addressed. • ' 

Navigational dredging of the Colville River would trigger the need for 
an EIS. 

The U.S. Environmental Protection Agency had the following 
comments: 

The monitoring proposals provided by ARCO to EPA need to include 
water quality studies, including water chemistry (for NPDES 
purposes), and air quality studies. 

Oil spill response planning is critical. 

Detailed habitat mapping should not be done until the actual pipeline 
corridor is determined. It is important to consider alternative 
pipeline routes including connections to the 2-M and 2-K Kuparuk 
drill pads. 
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• 

Depth of permafrost during winter or summer is a concern because 
of the possibility of a hot oil pipeline creating water pools during the 
summer. 
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ALPINE DEVELOPMENT PROJECT 

Record 
Alpine 

of meetings 
Development 

with agencies 
Project: 

and organizations for the 

7 June 1995 

8 June 1995 

9 June 1995 

16 June 1995 

Meeting held at Joint ·Pipeline Coordinator's Office 
where a presentation was given on the proposed Alpine 
Development Project to NSB. State of Alaska, Federal, and 
Kuukpik Corporation representatives. 

Meeting held at COE office to update Lloyd Fanter of 
the Regulatory Affairs Division on status of the Alpine 
Development Project and to discuss COE expectations 
concerning the EA. 

Meeting at Joint Pipeline Coordinator's Office to give 
staff a presentation on proposed facility and pipeline 
elements of the Alpine Development Project. 

Meeting at EPA office to update Ted Rockwell and discuss 
specific EPA questions about the Alpine Development 
Project. 

24 June 1995 Meeting in Nuiqsut to give a presentation on the Alpine 
Development Project to Kuukpik Corporation 
shareholders. 

26 June 1995 Meeting to gtve a presentation on the Alpine 
Development Project to Commissioner John Shively and 
Alaska Department of Natural Resources staff. 

27 June 1995 Meeting in Fairbanks at the Alaska Department of Fish 
and Game office to discuss socio-cultural, socio-economic, 
and subsistence components of the Alpine Development 
Project EA with Sverre Pedersen and Terry Haynes. 

5 July 1995 Meeting at COE Office with Lloyd Fanter to obtain 
examples of EAs deemed satisfactory by the COE. 

2 August 1995 Meeting in Nuiqsut to give a presentation on the Alpine 
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Development Project to local residents and the NSB, ASRC, 
and State and Federal government representatives. e> 

14 September 1995 Meeting at the National Marine Fisheries Service 
office in Anchorage witb Jeanne Hanson to give a 
presentation on Alpine Development Project. 

28 September 1995 Meeting at the COE office with Lloyd Fanter to 
discuss the EA outline for the Alpine Development 
Project. 

6 November 1995 Meeting with Nuiqsut City Council regarding 
potential subsistence impact and mitigation issues. 

11 March 1996 Meeting held by ADNR in Nuiqsut to receive public 
testimony on proposed oil and gas lease sale #86A 
(certain Kuukpik Corporation lands along the Nechelik 
channel of the Colville River delta). 

19 March 1996 Special pre-application meeting between ARCO, its 
contractors, Kuukpik Corporation, City of Nuiqsut and 
Native Village of Nuiqsut representatives in Anchorage to 
review results of field study programs (wildlife, fish, • 
geomorphology, socio-economics and cultural site 
surveys). 

20 March 1996 Meeting at the Alaska Department of Environmental 
Conservation's office in Anchorage to give an update on 
the status of the Alpine Development project and to 
receive input on oil spill scenarios. 

28 March 1996 Pre-application meeting with COE to discuss the EA for 
the Alpine Development project with Lloyd Fanter. 
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Performance Agreement 
between 

The President of the United States 

William Jefferson Clinton 

and 

The Secretary of Energy 

Hazel R. O'Leary 

Fiscal Year 1996 

Overview 

The Department of Energy is working to advance the nation's priorities and the Administration's 
commitments in the areas of energy security, environmental quality, national security, and science and 
technology. For FY 1996, the Department's commitments advance the goals, priorities, and expectations 
of Secretary Hazel O'Leary and move us toward our vision of a more efficient and effective government. 
We have begun the difficult task of downsizing through office consolidations, business process 
reengineering, and elimination of nonessential activities. We are building on our past successes and 
improving our management as we move forward. 

Building on our success 

We have delivered on all of our FY 1995 commitments. In FY 1996 we will continue to build on our 
progress in strengthening nuclear nonproliferation, replacing underground testing with science, 
understanding and dealing with risks associated with environmental problems resulting from nuclear 
weapons production during the Cold War, and promoting clean and efficient supply of energy. We have 
additional commitments in the areas of global non-proliferation, advancement of science for 
environmental cleanup, and management practices at DOE's laboratories. 

Improving our processes 

With experience, we are improving the measures for these commitments. They are more specific, 
quantified, and meaningful for managers, employees, and the American taxpayers. This Agreement is the 
commitment by the Department of Energy team to tum resources into results. We will continuously 
improve the Department ofEnergy as we create a government that works better and costs less. 

Our Vision 

The Department ofEnergy through its leadership in science and technology will advance U.S. economic, 
energy, environmental, and national security by being: 
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• A major partner in world class science and technology, research centers and university research. 
• A vital contributor to reducing the global nuclear danger through its national security and 

nonproliferation activities. 
• A world leader in environmental restoration, waste management, and pollution prevention. 
• A key contributor in developing, applying, and exporting sustainable, clean and economically 

competitive energy technologies. 
• A key contributor in maintaining U.S. global competitiveness through leadership in 

environmentally-conscious materials, technologies, and industrial processes. 
• A safe and rewarding workplace that promotes excellence, nurtures creativity, rewards achievement, 

and is results-oriented and enjoyable. 

DOE's Goals 

To realize our Vision, the Department has established the following FIVE KEY GOALS: 

• Leverage DOE's Unique Science and Technology Capabilities to Provide Knowledge that Drives the 
Nation's Future 

• Reduce the Global Nuclear Danger 
• Restore, Stabilize, Protect, and Enhance the Environment 
• Develop and Promote Clean Efficient Energy Technologies and Enhance Energy Security 
• Stimulate U.S. Economic Productivity 

DOE's Critical Success Factors 

To sustain all of our initiatives, the Department has adopted the principles of total quality management to 
improve customer service and cut costs. Consistent with these principles, DOE will build its reinvention • 
on FOUR FACTORS critical to realizing our vision: 

• Improve Communications and trust 
• Increase Productivity of DOE's Human Resources for Our New Mission 
• Achieve Excellence in the Safety and Health ofDOE Workers, the Public, and the Environment 
• Become the "Best In Class" in the Use of Management Practices 

Under each of our goals and critical success factors, the Department has established commitments that 
identify our most significant outcomes. Under each commitment, and consistent with our budget for FY 
1996 we have established "measures of success". In this FY 96 Agreement, we have set forth a total of 
67 commitments and 183 measures of success. 

The Department of Energy's Goals 

The Department of Energy has a rich heritage of meeting important national goals in the areas of science 
and technology, national security, environmental quality, energy resources, and economic productivity. 
The following goals and commitments are our contract with the American taxpayers in FY 1996. 

Science & Technology 

Unleash the Department's deep reservoir of scientific and technological assets and capabilities 40,000 • 
scientists and engineers, including Nobel prize winners, and a $30 billion laboratory system to perform 
world class basic and applied research in energy and national security arenas, that will advance U.S. 
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security and economic productivity. DOE will continue to support a broad national science and 
technology portfolio, ranging from the supercomputing initiative with its oil and gas exploration 
applications, to advanced materials research, with its automotive applications. 

Our Commitments 

ST-1 IMPROVING SERVICE DELIVERY AT DOE SCIENCE FACILITIES 

Improve the efficiency of operations and quality of services provided to scientists at the 
Department's leading-edge basic research facilities. Ensure that facilities are available to users and 
operated in a reliable and predictable manner that ensures high-quality research products and 
technology innovations. (ER) 

Success will be measured in FY 1996 by: 
• Increasing the availability of DOE scientific facilities consistent with the Science Facilities 

Initiative to enable a wide array of research that will advance science and produce tomorrow's 
technologies by increasing the operating time at the: 

ST-2 

-Stanford Synchrotron Radiation Laboratory from 4, 000 to 5, 600 hours, a 40 percent 
increase, 
-Advanced Light Source from 3, 000 to 4,200 hours, a 40 percent increase, 
-Intense Pulse Neutron Source from 2, 000 to 4, 000 hours, a 100 percent increase, 
-High Flux Beam Reactor from 3,600 to 4, 700 hours, a 30 percent increase, and 

increasing or upgrading user beamlines from 200 to 210 to improve user capabilities at the 
synchrotron light sources and neutron facilities. 

INITIATING SCIENCE-BASED PROGRAMS TO FIND NEW METHODS FOR 
ENVIRONMENTAL CLEANUP 

Initiating science-based programs to find new cost-effective methods for environmental clean-up of 
DOE sites. (ER) 

Success will be measured by: 
• Developing a 1 0-year program plan for bioremediation research and implementing the first phase 

by March 1996 for clean-up of national laboratory and nuclear weapons production sites. 
• Initiating a basic research program effort by September 1996 through an ERIEM partnership in 

order to provide less costly and more effective cleanup technologies. 

ST-3 TRANSFERRING ENVIRONMENTAL TECHNOLOGIES 

Demonstrate new environmental technologies and systems and transfer them to private industry and 
Federal facilities. (EM) 

Success will be measured by: 
• Demonstrating over 166 new environmental technologies and systems, to include the: 

-Radioactive Plasma Hearth Process, 
- Cesium Removal Demonstration at Oak Ridge, and 
- Spectral Gamma Probe for Cone Penetrometer. 

• Making 66 environmental technologies available for transfer and use by private industry and 
Federal facilities, to include the: 

-Light Duty Utility Arm at Hanford, 
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ST-4 

-Portable Vitrification Unit at Oak Ridge, 
-Mobile Evaporator at Oak Ridge, and 
- LASAGNETM in-situ process for waste treatment. 

EXPLORING THE FRONTIER OF HIGH ENERGY PHYSICS 

Pursue opportunities for the U.S. to participate in the Large Hadron Collider (LHC) project at the 
European Laboratory for Particle Physics (CERN) in Geneva, Switzerland to explore the frontier of 
experimental high energy physics and promote increased international scientific collaboration. (ER) 

Success will be measured in 1996 by negotiating one or more LHC agreements with CERN, in 
partnership with the National Science Foundation to enable American scientists to explore the 
fundamental nature of energy and matter. 

ST-5 INVESTIGATING THE CAUSES OF GLOBAL CLIMATE CHANGE 

Continue to provide strong support to the Interagency effort to investigate the natural and human 
causes of global climate change phenomena and reduce U.S. greenhouse gas emissions. (ER) 

Success will be measured in FY 1996 by collecting and analyzing data on atmospheric conditions 
to enable better assessments, damage prediction, and mitigation for ecosystems by: 

-designing, building, and testing an Atmospheric Radiation and Cloud Station in the Western 
Pacific by September 1996 to collect critical cloud and radiation data, 
-completing atmospheric radiation measurements by June 1996 to verify enhanced absorption 
of solar radiation by clouds to improve the accuracy and predictive capability of global 
climate models, 
- completing preparations to measure the absorption of C02 from the atmosphere by March • 
1996, and 
- implementing experiments that quantify effects of changes in weather and air pollution on 
forests by June 1996. 

ST-6 CONTINUING PEACEFUL USES OF THE ATOM 

Continue cooperative efforts begun in 1973 for fundamental properties of matter, magnetic 
confinement fusion, nuclear reactor safety, environmental restoration and nuclear waste management 
under the Peaceful Uses of Atomic Energy Agreement (PUAE). (PO) 

Success will be measured by: 
• Continuing cooperation with Russia under the PUAE, even if the agreement is not formally 

extended. 
• Working with the State Department, National Security Council, and the Office of the Vice President 

to: 
-develop an interagency strategy by December 1995 for renewal of the PUAE agreement, 
-extend the PUAE umbrella agreement for one year period beginning January 1996, and 
- extend the four cooperative agreements under the PUAE for their full terms. 

ST-7 ENSURING THE AVAILABILITY OF ISOTOPES FOR INDUSTRY, RESEARCH 
AND HEALTH CARE 

Ensure the timely, reliable and cost-effective availability of isotopes for use in US. industry, • 
research, and health care. Reduce dependence on foreign markets for molybdenum-99, which is used 
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in 15 million diagnostic medical tests per year in the U.S. (NE) 

Success will be measured by: 
• Issuing the Environmental Impact Statement and reaching a Record of Decision by March 1996 on 

establishing a domestic source of molybdenum-99 production. 
• Demonstrating a domestic source capability for molybdenum-99, through production of at least 30 

curies of molybdenum-99 per week by September 1996. 
• Improving the on-time delivery rate from 91 to 95 percent by January 1996 for all isotopes. 
• Workingwith US. industry to identify by the end of September 1996 at least five specific activities 

now conducted by the DOE Isotope Production and Distribution program that can be privatized 
within one year. 

ST-8 PROVIDING RADIOISOTOPE POWER SYSTEMS FOR U.S. SPACE 
EXPLORATION 

Provide the Radioisotope Thermoelectric Generators (RTGs) and Radioisotope Heater Units 
(RHUs) for current National Aeronautics and Space Administration (NASA) missions and maintain 
the infrastructure and capability to produce radioisotope power systems for the future. (NE) 

Success will be measured by: 
• Delivering by August 1996, three RHUs for the Mars Pathfinder mission to be launched in 

December 1996. 
• Completingfabrication of 157 RHUs for the 1997 Cassini mission to Saturn by September 1996. 
• Completing, by August 1996, fabrication of two of the three heat sources to be placed in the RTGs 

for the Cassini mission. 

ST-9 RESTRUCTURING THE FUSION ENERGY RESEARCH PROGRAM 

Preserve the fusion energy science base and maintain fusion as a U.S. energy option for the future. 
(ER) 

Success will be measured in FY 1996 by incorporating the Fusion Energy Advisory Committee 
recommendations and finalizing the strategy by February 1996 to restructure the fusion energy 
research program to emphasize fusion energy science. 

ST-10 ADVANCING THE STATE OF THE ART IN HIGH PERFORMANCE 
COMPUTING 

Advance the state-of-the-art in high performance computing and apply these capabilities to DOE and 
national priorities, such as national security, environmental cleanup, world leadership in science and 
technology, and economic productivity. (ER) 

Success will be measured in FY 1996 by: 
• Completing a roadmap for development and deployment of advanced communications and 

computing technologies to create ''National Collaboratories," as envisioned in the DOE 2000 
initiative to improve research productivity. 

• Developing computational software, in collaboration with Electric Power Research Institute and 
others, for the President's National Information Infrastructure initiative, to improve energy supply 
and demand management for utility companies . 

ST-11 EXPANDING ACCESS TO GLOBAL SCIENCE THROUGH THE 
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INFORMATION INFRASTRUCTURE 

Facilitate open access to the Department's programmatic, scientific, and technical information by 
providing better communications with U.S. industry, academia, the scientific community, and the 
public. Capitalize on interagency and international collaborations to benefit the U.S. (ET) 

Success will be measured by: 
• Creating the following four new mechanisms for public access to global energy-related 

information, resulting in a 20 percent incre9se in service to customers, measured by surveys and 
programmed feedback for each product through: 

ST-12 

- listing of DOE scientific and technical information resources in a centralized government 
directory, 
- the Openness Initiative Information, to be available through open systems networks by 
March 1996, 
- electronic delivery of formerly printed products by June 1996, and 
-30 percent increase in full text electronic access to R&D information by September 1996. 

DIVERSIFYING AMERICA' S SCIENCE WORKFORCE 

Work with minority educational institutions to diversify and develop an effective scientific and 
technical~orkforce. (ED) 

Success will be measured by: 
• Increasing awards to Historically Black Colleges and Universities, Hispanic-serving institutions, 

Native American, and other minority institutions from over $58 million in FY 1995 to over $100 
million. 

• Showcasing research accomplishments and forging at least three cooperative research and 
development agreements and partnerships with minority educational institutions. 

ST-13 EDUCATING YOUNG SCIENTISTS 

Use the science and technology at the national laboratories to increase kno~ledge, analytical 
thinking and research capabilities of faculty and students through hands-on experience. (ET) 

Success will be measured by the participation of 5, 000 undergraduate, graduate, postdoctoral 
students and faculty in DOE science education programs at our national laboratories in FY 1996 
that results in 40 percent of the participants showing an increase in knowledge and skills as 
measured by surveys developed in collaboration with other Federal agencies. 

National Security 

Support and maintain a safe, secure, reliable, and smaller nuclear ~eapons stockpile without underground 
nuclear testing; dismantle excess ~eapons; and provide technical leadership for national and global 
nonproliferation to reduce the continuing and ne~ nuclear dangers in the ~orld. 

Our Commitments 

NS-1 REDUCING THE WEAPONS STOCKPILE 

Safely reduce the U.S. nuclear ~eapons stockpile in order to reduce the nuclear danger and enhance 

• 

• 
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international accord. (DP) 

Success will be measured by dismantling I, 164 weapons in FY 1996 without adversely impacting 
the environment, public safety and health 

NS-2 REPLACING UNDERGROUND TESTING WITH SCIENCE 

Redirect the DOE weapons programs to maintain confidence in the enduring stockpile through the 
science-based Stockpile Stewardship Program. (DP) Success will be measured by : 

• Developing the Accelerated Strategic Computing Initiative Implementation Plan by Aprill996 to 
improve simulation capabilities. 

• Demonstrating the Los Alamos Neutron Scattering Center's (LANSCE) concept of fast neutron 
radiography of weapons systems to detect small scale (2-3 mm) defects by September 1996. 

• Developing a new annual certification process with the National Security Council. 
• Completing an integrated program plan for stockpile stewardship and management by March 1996. 
• Conducting enhanced nonnuclear experiments on existing stockpile weapons and improving 

predictive techniques to repair or replace aging weapons. 

NS-3 MAINTAINING RELIABILITY OF THE FUTURE STOCKPILE 

Develop a replacement source for tritium to ensure the U.S. nuclear weapons stockpile remains 
reliable. (DP) 

Success will be measured by: 
• Publishing the final Programmatic Environmentallmpact Statement in November 1995 and the 

Record of Decision in December 1995 in support of a new tritium production source . 
• Selecting a prime contractor for the accelerator design by September 1996. 
• Issuing a request for proposal for supplying tritium through commercial reactors or irradiation 

services. 

NS-4 DETERMINING THE FUTURE SIZE AND SCOPE OF THE NUCLEAR WEAPONS 

COMPLEX 

Decide on the appropriate size and scope of the nuclear weapons complex. (DP) 

Success will be measured by: 
• Issuing the draft Programmatic Environmentallmpact Statement (PElS) for stockpile stewardship 

and management in February 1996. 
• Issuing the final PElS for stockpile stewardship and management in June 1996, and 
• Issuing the Record of Decision on stockpile stewardship and management in August 1996. 

NS-5 DESIGNING AND CHOOSING A POTENTIAL SITE FOR THE NATIONAL 

IGNITION FACILITY 

Design and select a site for an above-ground experimental physics facility to simulate on a small 
scale the conditions during a nuclear weapons detonation in order to maintain confidence in the 
enduring nuclear weapons stockpile. Decide whether to request funding to proceed with the 
construction of the facility. (DP) 

Success will be measured by: 
• Completing the nonproliferation assessment by December 1995. 
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• Finishing the preliminary design by September 1996. 
• Deciding on the specific site for construction of the National Ignition Facility as part of the Record 

of Decision for stockpile stewardship and management. .) 

NS-6 MANAGING SURPLUS WEAPONS-USABLE FISSILE MATERIALS 

Define and implement a path forward for verifiable storage and disposition ofU. S. weapons-usable 
fissile materials and support efforts to attain reciprocal actions for disposition of surplus Russian 
plutonium. (MD) · 

Success will be measured by: 
• Publishing by February 1996 a draft and by September 1996 the final Programmatic 

Environmental Impact Statement for storage and disposition of weapons-usable fissile materials. 
• Completing by May 1996 a .final Environmental Impact Statement for down-blending surplus 

weapons-usable uranium into low enriched uranium for potential use in commercial reactor fuel. 
• Completing by September 1996 a United States/Russian joint study to develop a set of consistently 

evaluated plutonium disposition alternatives. 

NS-7 ASSISTING RUSSIA AND NIS IN IMPROVING THE SECURITY OF NUCLEAR 

~TERIALS 

Work with Russia and the Newly Independent States (NIS) to improve material protection, control 
and accounting (MPC&A) activities at nuclear facilities that contain weapons-usable nuclear 
material. Develop with their scientists MPC&A equipment suitable for mass production and use in 
their nuclear complexes. Work with national authorities in instituting and standardizing MPC&A 
activities (civilian and military). (NN) 

Success will be measured by: 
• Expanding MPC&A upgrades at the 26 facilities currently underway, adding additional facilities to 

be upgraded, and including Russian-manufactured personnel security equipment in these upgrades. 
• Initiating MPC&A trainingfor Russian national regulatory authorities from each region and 

beginning procurement of equipment for the Russian nuclear regulatory authority inspections by 
May 1996. 

• Developing a preliminary design for a national Russian nuclear materials accounting system by 
July 1996. 

NS-8 LIMITING WEAPONS-USABLE FISSILE MATERIALS WORLDWIDE 

Promote alternatives to the civilian use of plutonium (Pu). Eliminate the civilian use ofhighly 
enriched uranium (HEU). Reduce stockpiles ofHEU and Pu. Initiate regional fissile material control 
activities. Assist the shutdown ofRussian Pu production reactors. Negotiate an international 
convention to end the production of fissile material for weapons purposes. (NN) 

Success will be measured by: 
• Recommending a preferred alternative regarding the acceptance of spent fuel from foreign 

research reactors by October 1995, issuing the Environmental Impact Statement in November 
1995, and issuing the Record of Decision in January 1996. 

• Working with the German government to redesign the planned FRM-II research reactor to use low 
enriched uranium. 

• Supporting the June 1994 Gore-Chemomydrin Commission agreement to shutdown the Russian • 
plutonium production reactors in Tomsk-7 and Krasnoyarsk-26 by the year 2000. Complete 
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Exchange and confirm data on weapons materials inventories. Monitor nuclear warhead production 
and expedite dismantlement of excess weapons under bilateral agreements. Conduct reciprocal 
bilateral inspections of nuclear components and materials. Impiement the purchase agreement of the 
500 metric tons ofHEU from dismantled former Soviet Union warheads. Work to reduce weapons 
inventories. (NN) 

Success will be measured in FY 1996 by: 
• Implementing the draft agreement with Russia initialed in November 1995, implementing 

transparency measures for the Ural Electrochemical Integrated Enterprise (UEIE) and the 
Portsmouth Gaseous Diffusion Plant. 

• Finalizing annexes to the agreement with Russia. 
• Before the 6th Gore/Chemomyrdin Commission meeting, resolving issues of timely payment to 

Russia for the natural uranium used to convert the HEU into low enriched uranium. 
• Supporting White House efforts to obtain Congressional approvals for Presidential authority to 

waive anti-dumping duties against uranium imported into the US. under the HEU Purchase 
Agreement. 

• Obtaining the low enriched equivalent of 12 metric tons of HEU 

NS-10 STRENGTHENING THE NUCLEAR NONPROLIFRRATION REGIME 

Promote adherence to the Nuclear Non-Proliferation Treaty. Increase the effectiveness and 
efficiency ofthe International Atomic Energy Agency (IAEA). Conclude successful negotiation of a 
Comprehensive Nuclear Test Ban Treaty. Facilitate IAEA inspections of excess fissile materials. 
Promote regional nonproliferation measures. (NN) 

Success will be measured by: 
• Providing direct technical assistance for IAEA inspections in North Korea and Iraq. 
• Implementing 1 I agreements for safeguards cooperation between DOE and foreign governments or 

organizations (Argentina, Australia, Brazil, EURATOM, France, Germany, Japan, South Korea, 
United Kingdom, IAEA, and ABA CC). 

• Beginning IAEA inspections of excess plutonium at Rocky Flats by December 1995, bringing the 
amount of excess fissile material under IAEA safeguards to approximately 12 metric tons. 

• Placing 13 metric tons of U.S. highly enriched uranium hexafluoride (part of the 200 metric tons of 
U.S. weapons-grade material declared excess by the President) under IAEA safeguards by the 
second quarter of FY 1996. 

• Blending at least four metric tons of weapons-grade uranium down to commercia/levels by 
September 1996. (NE) 

NS-11 CONTROLLING NUCLEAR EXPORTS 

Assist the international community in effectively controlling exports and establishing responsible 
supplier policies. Implement U.S. statutory licensing requirements for nuclear export controls. 
Encourage adherence to the Nuclear Suppliers Guidelines. Strengthen multilateral supplier 
initiatives. Foster transparency through automated information sharing and analysis. Advance 
nonproliferation objectives through technology security. (NN) 
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Success will be measured by: 
• Adopting the Nuclear Suppliers Group Information Sharing System at the April1996 Nuclear 

Suppliers Group Plenary Meeting in Buenos Aires. 
• Enlisting new signatories to the Nuclear Suppliers Guidelines: China, Brazil, Ukraine, and Turkey 

by April 1996. 
• Completing technical reviews of three non-sensitive fuel cycle technologies which trigger 

multilateral nuclear export controls and seeking formal adoption of a revised list at the May 1996 
meeting of the Nonproliferation Treaty Exporters Committee. -

• Expanding to four additional countries during FY 1996, training in strategic material 
identification and illicit trafficking prevention, in order to improve export control systems in 
Russia, the other Newly Independent States, and Eastern Europe. 

NS-12 ENHANCING THE SAFETY OF SOVIET-DESIGNED REACTORS 

Increase the safety of Soviet-era nuclear powerplants in countries of Central and Eastern Europe and 
the Newly Independent States. (NE) 

Success will be measured in FY 1996 by the Department continuing to increase the operational 
safety of Soviet-designed nuclear power plants and enhancing the safety cultures in the countries 
that operate them, by: 

• Completing draft emergency procedures for all four types of Soviet-era nuclear plants. 
• Improving training of power plant operators by providing training simulators for five nuclear 

power plants and training 150 plant staff through seven operator exchange visits by the end of FY 
1996. 

~) .; 

• Assisting the nuclear regulator in Ukraine by completing the training on licensing dry casks for • -
spent fuel storage by June 1996, and in Russia by providing key US. DOE safety documentation 
for large research reactors and fuel cycle facilities, and completing several technical workshops by 
October 1996. 

• Improving performance of safety systems at four nuclear power plants by installing fire detection 
systems and removing fire hazards by installing DC power supplies and by providing an emergency 
water supply system by September 1996. 

NS-13 ASSISTING IN THE SHUTDOWN OF THE CHORNOBYL NUCLEAR POWER 
PLANT 

Facilitate the closure of the Chomobyl nuclear power plant in Ukraine and reduce safety risks during 
the plant's remaining operating period. (NE) 

Success will be measured by: 
• Providing improved fire safety and other safety equipment; completing a joint US./Ukrainian risk 

assessment of operating Chornobyl Unit 3; and preparing a preliminary decommissioning plan for 
Units 1 through 3. 

• Establishing the International Nuclear Safety and Environmental Research Center at Slavutich, 
Ukraine near Chomobyl by April 1996 to coordinate nuclear safety research. 

• Transferring dry cask spent fuel storage technology, including three casks and a transporter, to 
Ukraine and evaluating Ukraine's spent fuel management and disposal requirements and options 
by September 1996. 

NS-14 MANAGING WORKFORCE RESTRUCTURING • 
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• 
Assure fair treatment of workers and communities affected by changing DOE missions through a 
cost-effective workforce restructuring process that allows an average cost per separation of 
$25,000. The workforce restructuring since 1994 will result in a total savings of $3 billion per year . 
(WT) 

Success will be measured by: 
• Limiting the involuntary separation of prime contractor erfiployees due to worliforce restructuring 

to 20-33 percent by sponsoring voluntary separation, transfers and retraining. 
• Ensuring reemployment of at least 60 percent of separated workers seeking new jobs by sponsoring 

community-based businesses, career assistance programs, further education and retraining 
programs. 

• Ensuring that at least 66 percent of the affected workers are satisfied with DOE's worliforce 
restructuring process. 

• Establishing a worliforce planning system with a database on workers' abilities by September 1996. 
• Establishing a departmental policy for the treatment of contractor employees affected by 

organizational changes such as contract reform, privatization and outsourcing. 

Environmental Quality 

Protect public health and the environment by understanding and reducing the environmental, safety, and 
health risks and threats from DOE facilities and develop the technologies and institutions required for 
solving domestic and global environmental problems. 

Our Commitments 

• EQ-1 UNDERSTANDING AND DEALING WITH THE RISKS 

• 
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Utilize newly developed information to maximize risk reduction and risk prevention associated with 
environmental problems resulting from nuclear weapons production during the Cold War. (EM) 

Success will be measured by: 
• Completing the sampling, analysis and characterization of 25 high-level radioactive waste tanks at 

Hanford 
• Finishing an analysis of DOE "materials in inventory, " including a path forward for at least 10 

material types, including lithium, chemicals and weapons components. 
• Submitting to Congress in May 1996 an updated Baseline Environmental Management Report that 

will improve the accuracy of cost data over the 1995 report. This report will analyze the long-term 
cost impact of delaying or accelerating funding rates. 

EQ-2 MAKING PROGRESS ON MIXED WASTE TREATMENT 

Continue working with state and EPA regulators to reach agreements and implement plans to treat 
sites with low level mixed waste.(EM) 

Success will be measured by: 
• Reaching agreements at seven remaining sites by December 1995. 
• Meeting the 130 milestones for FY 1996 for waste characterization and treatment activities, 

including: 
- awarding a contract for privatized treatment of certain waste streams at the Oak Ridge 
Reservation and the Hanford site, 
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- requesting proposals for an advanced mixed waste treatment facility at the Idaho National 
Engineering Laboratory, <"" 

-starting operations of the Consolidated Incineration Facility at the Savannah River Site, and ., 

- treating more than 180, 000 cubic meters of mixed waste. 

EQ-3 REDUCING THE RISKS; CLEANING UP NUCLEAR ~ONS SITES 

Reduce environmental, safety and health risks by cleaning up DOE sites. (EM) 

Success will be measured by: 
• Completing 120 environmental cleanup actions. 
• Stabilizing 250 kg of plutonium residues and solutions at the Hanford and Savannah River sites. 
• Finishing 12 decommissioning projects and 154 Uranium Mill Tailings Remedial Action (UMTRA) 

property clean-ups. 
• Treating and/or disposing of more than 3 million cubic meters of DOE waste, including starting up 

vitrification of high-level radioactive waste at the Defense Waste Processing Facility in Savannah 
River by December 1995 and at the West Valley Demonstration Project by March 1996. 

EQ-4 FINDING SOLUTIONS TO SPENT NUCLEAR FUEL STORAGE AND FUNDING 
ISSUES 

Refocus the Civilian Radioactive Waste Management Program to provide meaningful deliverables, 
that are consistent with reduced funding and revised policies. (RW) 

Success will be measured by: 
• Issuing by March 1996 a revised program plan to determine the suitability of the Yucca Mountain • ' 

site. 
• Preparing a plan by September 1996 that identifies the steps to ensure an aggressive start on 

interim storage of spent fuel, should enabling legislation be enacted 
• Completing by March 1996 2.5 miles of the exploratory tunnel and beginning two test alcoves in 

the potential repository formation at Yucca Mountain. 

EQ-5 SHUTTING DOWN AND CLEANING UP SURPLUS NON-WEAPONS NUCLEAR 
REACTOR SITES 

Safely deactivate surplus nuclear facilities, inc1uding the Fast Flux Test Facility (FFTF) reactor in 
Washington and the Experimental Breeder Reactor-IT (EBR-II) in Idaho, and prepare wastes for 
interim storage and ultimate disposition. (NE) 

Success will be measured by: 
• Completing critical steps to deactivate the FFTF by: 

-washing and packaging 56 of 382 FFTF spent fuel assemblies into interim storage casks and 
placing the casks in secure storage by September 1996, 
- removing fresh fuel and eliminating unneeded security at the FFTF by September 1996, thus 
saving $500, 000 annually, and 
-completing construction of the Sodium Processing Facility by September 1996 to stabilize 
coolant drained from the FFTF 

• Completing 86 percent of the EBR-11 fuel removal by September 1996. All fuel will be removed • · 
from the reactor by December 1996. 
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EQ-6 ENSURING ENVIRONMENTAL JUSTICE 

Implement the Department's plan to reduce disproportionate negative impacts of our operations and 
facilities on low-income and minority communities by accelerating waste management, pollution 
prevention, and environmental remediation activities. (ED) 

Success will be measured by: 
• Increasing the removal of organic solvents from soil and groundwater within the ''AIM" area of the 

Savannah River Site by 74 percent by September 1996. 
• Initiating construction of an interim cap to prevent the migration of contaminants from the Old 

Burial Ground at the Savannah River Site by September 1996. 
• Initiating clean up activities near the East Fork Poplar Creek community at the Oak Ridge Site by 

April1996. 
• Implementing an environmental justice communications strategy plan for affected communities. 

EQ-7 PREVENTING FUTURE POLLUTION 

Implement pollution prevention programs that pay for themselves through productivity gains and the 
avoidance of future waste management costs. (EM) 

Success will be measured by: 
• Issuing pollution prevention performance measures and waste reduction goals by March 1996 to be 

achieved by the year 2000. 
• Ensuring that half of DOE's purchases of EPA -designated products contain recycled or recovered 

materials. 
• Initiating 20 additional projects in FY 1996 that will yield net savings of at least $30 million over a 

three year period. 
• Completing analysis and issuing a report by March 1996 concerning the contamination resulting 

from each step of nuclear weapons production to prevent future generation of waste. 

Energy Resources 

Develop and promote energy efficient and renewable energy technologies; advance the efficient and 
environmentally responsible production, transportation, and use of domestic fossil fuels and other 
conventional energy sources; promote development of sustainable energy technologies with high export 
potential; promote an equitable system of energy supply and end use; and reduce U.S. vulnerability to 
energy supply disruptions. 

Our Commitments 

ER-1 TRANSFERRING PROVEN ENERGY EFFICIENCY MEASURES 

Apply energy efficiency measures to buildings and operations to reduce government energy 
consumption by 30 percent by 2005, save low-income residents over $10 million in annual energy 
costs and reduce energy consumption by one quad by the turn of the century. (EE) 

Success will be measured by: 
• Adding six new major Energy Savings Performance Contracts, including an innovative 

government-wide contract to make it simpler, cheaper and faster for government agencies to save 
energy. 
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• Applying the 15 energy and money saving technologies used in the "Greening of the White House" 
to three additional showcase buildings and existing Federal facilities. Adopting these technologies . r. 

wil~ ~a:e taxpayers and their Federal agen~ies $~0 million in energy costs in 19?~· 10%from DOE.) 
faczbtzes and, attract double the current pnvate znvestmentfor new Federalfaczbty energy · 
projects, accumulating $60 million by year's end 

• Weatherizing 83,300 more low income homes, for a total of 4. 4 million homes, which will save 
those residents a total of $450 million in energy costs every year. 

ER-2 DESIGNING AND DELIVERING CARS OF THE FUTURE 

Lead the design team, of the multi-agency and industry Partnership for a New Generation Vehicle, 
with the goal of developing an 80 mile-per-gallon family car. Deliver the individual technologies in 
new car models as they are proven effective and demonstrate a prototype car of the future by 2004. 
(EE) 

Success will be measured by: 
• Deliveringfuel cell, battery, turbocharger, generator and diesel prototype technologies for 

demonstration, testing and pilot production. 
• Adding the final "engine" project partnership, completing the planned R&D team and portfolio 

needed to design and build the prototype family car. 
• Adding 15, 000 alternative fuel vehicles to the existing 2 7, 000 car fleet in 50 Clean Cities, 

including 15 new cities this year. The new vehicles will reduce annual oil imports by an additional 
4 million gallons, increasing the program savings to eleven million gallons a year. 

ER-3 DEVELOPING RENEWABLE DOMESTIC ENERGY 

Advance renewable energy development through cost-shared industry, laboratory and DOE e') 
partnerships. By the year 2000, add 15 gigawatts ( GW) of renewable based capacity, increase annual 
production and sales of renewable technology by the equivalent of 5 GW of new capacity every 
year, and create 30,000 industry-driven high-technology jobs. (EE) 

Success will be measured by: 
• Developing the U.S. renewable industry through $400 million of foreign and domestic sales. 
• Showcasing 25 energy efficiency and renewable energy technologies at the 1996 Summer Olympic 

Games in Atlanta to over 2 million visitors and 3 billion viewers. 
• Attracting $100 million of private sector investment to cost share our R&D in renewable 

technologies. 

ER-4 BOOSTING THE NATION'S PRODUCTION OF NATURAL GAS AND OIL 

Improve the capability of the nation's petroleum industry to produce additional supplies of secure, 
domestic natural gas and oil, increasing U.S. gas and oil production by an average of 1 million 
barrels per day (oil equivalent) during the 2001-2010 period. (FE) 

Success will be measured by: 
• Demonstrating and/or transferring to industry using national laboratory expertise, at least six new 

geophysical imaging technologies that will improve exploratory well success rates from a current 
average of 40 percent to 50 percent. 

• Demonstrating at least five new data processing and simulation methods for applying advanced 
computing technology developed by national laboratories for other government programs to 
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improve domestic prospects for producing natural gas and oil. 

ER-5 PROVIDING A NEW OPTION TO SUPPLEMENT THE NATION'S LIQUID FUELS 

Provide the nation by 2005 with an alternative source of liquid fuels, costing $25 per barrel or less, 
that can be produced from coal and solid wastes. (FE) 

Success will be measured by: 
• Completing an initial series of laboratory-scale baseline tests that verify the potential for 

significantly reducing the cost of producing liquid fuels by processing coal with plastics, rubber or 
other solid wastes. 

ER-6 REDUCING U.S. VULNERABILITY TO ENERGY SUPPLY DISRUPTIONS 

Ensure by the year 2000 the readiness of the Strategic Petroleum Reserve (SPR) to drawdown 585 
million barrels (MMB) of crude oil at a sustainable rate of3.9 :.MMB/day within 15 days of direction 
from the President. (See Commitment EP-4.) (FE) 

Success will be measured by: 
• Degasifying an additional 61 million barrels of inventory to increase drawdown capability from 

3.2 to 3.4 A1MB!day and inventory availability to 510 lvfMB. 
• Implementing an additional 22 percent of the infrastructure life extension program thereby 

completing nearly half of the program. 
• Completing transfer or sale of 80 percent of 72 million barrels of oil from the Weeks Island storage 

site to a more geologically stable site ensuring the availability of this oil . 

• ER-7 DEVELOPING THE CLEAN, HIGH EFFICIENCY POWER PLANT OF THE 21ST 
CENTURY 

• 
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Provide the nation's electric power industry from 2, 000 to 2, 010 with a new generation of natural 
gas and coal power technologies that progressively reduce C02 emissions by 30 to 50 percent, 
lower S02 and NOx emissions to as little as 1/IOth ofthe levels mandated by current Federal 
standards, and produce electricity at costs 10 to 20 percent below today's conventional plants. (FE) 

Success will be measured by: 
• Continuing accomplishments in the Clean Coal Technology Demonstration Program, including: 

-starting up the nation's first two full commercial-scale coal gasification-combined cycle 
facilities, both achieving 96 percent or greater S02 removal and NOx reductions of at least 
90 percent and 
- demonstrating the market readiness of two more advanced pollution control retrofit 
technologies that can remove up to 70 percent ofNOx and S02 pollutants. 

• Demonstrating a low-cost combustion gas additive that increases S02 emissions removal from 92 
percent to 98 percent in wet scrubbers, and reduces cost from about $300 to $50 to $100 per 
additional ton of S02 removed 

• Beginning the test runs of the first two complete natural gas molten carbonate fuel cell plants one 
for utility power generation, the other for onsite cogeneration that will lead to a 60 
percent-efficient market-ready fuel cell system by the year 2000. 

• Moving two US. natural gas turbine technologies into the large-scale component development 
stage, leading by 2000 to a full-scale prototype of a 60 percent-efficient, ultra-low NOx advanced 
gas turbine system. 
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ER-8 CERTIFYING THE NEXT GENERATION OF NUCLEAR POWER PLANTS 

Establish standardized designs and complete the testing and other activities necessary to receive .--c.)';' 
NRC certification of the next generation oflight water reactors that will be simpler, safer and less , 
expensive to build and operate than existing plants. (NE) 

Success will be measured by: 
• Supporting design certification by the NRC for the Advanced: Boiling Water Reactor by the end of 

FY 1996. 
• Supporting design certification by the NRC for the System 80+ by the end of FY 1996. 
• By April 1996, completing testing and test analysis reports for the AP-600 nuclear plant design 

that are needed to support issuance by NRC of the Supplemental Draft Safety Evaluation Report. 

ER-9 IMPLEMENTING INTERNATIONAL CLIMATE CHANGE INITIATIVES 

Monitor and mitigate greenhouse gas emissions and achieve U.S. goals under the Climate Change 
Treaty. (PO) 

Success will be measured in FY 1996 by: 
• Conducting an interagency evaluation of the second round of the U.S. Initiative on Joint 

Implementation proposals and awarding the winning proposals by December 1995. These actions 
are estimated to reduce carbon emissions by more than 5 million metric tons in the developing 
countries by the year 2000. 

• Completing the first round of 56 climate change country studies, which will produce each country's 
greenhouse gas emission inventories, risks associated with climate change, and mitigation plans to 
reduce or capture greenhouse gas emissions. 

ER-10 IMPLEMENTING THE CLIMATE CHANGE ACTION PLAN 

Support the President's Climate Change Action Plan to reduce carbon emissions by over 23 million 
metric tons, produce $15 billion in energy savings, and stimulate $20 billion in industrial investment, 
by the year 2000. (EE) 

Success will be measured by: 
• Increasing sales of the most energy efficient appliance and building equipment by $50 million this 

year through eight industry collaboratives and jour of the biggest national appliance retailers. This 
program, Energy Saver, will save enough energy to eliminate 8 million metric tons of carbon by 
2000. 

• Tripling industry Oimate Wise commitments to voluntarily reduce carbon emissions by adding 100 
additional industrial companies and two new Climate Wise Trade Associations. Our industrial 
partners are improving their competitive position by recycling, eliminating waste and saving 
energy, enough to reduce carbon emissions by 4 million metric tons by 2000. 

• Awarding 16 new NICE3 grants to industry and government cost-shared projects that will 
demonstrate new cost-effective clean energy technologies,, attracting five investor dollars for every 
Federal dollar and reducing our year 2000 carbon emissions by nearly 2 million metric tons. 

• Implementing our 21 new Showcase national partner demonstration projects for electric motor 
drives and systems in our Motor Challenge program, saving businesses $4 million this year and 
taking more than 5 million metric tons of carbon out of the air by the year 2000. 

• 

• Nearly doubling the community and regional partnerships to improve commercial building energy • 
efficiency. The 90 Rebuild America partnerships- 40 are new this year- attract an average of $30 

9/27/96 12:08 PJ\1 



11 of Agreement file:/ II A If All _pr .htm 

• , 

• 

• 
17 of24 

of private investment for every public dollar. By the year 2000 the buildings adopting the Rebuild 
energy savings practices will save their communities over $2 billion and take over 1 million tons of 
carbon out of the air . 

• Adding 40 new utilities to our I 08 Climate Challenge agreements to voluntarily reduce emissions. 
By the end of the year we will have 600 partner utilities, that account for two-thirds of utility 
carbon emissions. We expect our utility partners to increase their ongoing energy saving programs 
enough to take an additional 7 million metric tons of carbon out of their service areas by the year 
2000. 

ER-11 MAXIMIZING THE VALUE OF FEDERAL OIL FIELDS 

Maximize the value to the taxpayer of the Naval Petroleum and Oil Shale Reserves by divesting 
them to the private sector, subject to Congressional authorization, before the end ofFY 1997. (FE) 

Success will be measured by: 
• Offering the government-owned and operated commercial oil field at Elk Hills for sale to the 

private sector. 
• Prior to the sale, operating the Reserves in FY 1996 so as to achieve net revenues in the range of 

$217 to 256 million to the Treasury. 

Economic Productivity 

Promote sustained U.S. economic growth that stimulates creation of high-wage jobs, diversity in research 
and development collaborations, efficiency and pollution prevention, and global DOE technology usage 
and exports . 

Our Commitments 

EP-1 INCREASING U.S. ENERGY TECHNOLOGY EXPORTS AND INVESTMENTS 

Stimulate sales ofU.S. energy technology and capital investments in countries with large, emerging 
markets. Diversify world wide supply through targeted support for U.S. industry efforts to invest in 
new oil and gas supplies and energy efficiency and renewable technologies. (EE/FE) 

Success will be measured by: 
• Promoting the U.S. renewable industry in fostering foreign and domestic sales of $400 million, and 

foreign sales agreements representing $1.5 billion in sales. (EE) 
• Removing barriers to U.S. companies in coal technology export and efficiency and renewables 

markets, including those in China, Brazil and other developing countries that will use coal, by: 
-establishing U.S. and foreign partnerships and 
-providing technical expertise to mulilaterial and regional financing institutions in evaluation 
of finance applications. (FE) 

• Initiating a forum, similar to that done for the Western Hemisphere, for Arctic oil and gas 
practices with the Russian producing associations. (FE) 

• Opening of oil, gas, energy efficiency and renewable technology opportunities for US. companies 
by Ukraine. (EEIFE) 

EP-2 IMPROVING EFFICIENCY IN ENERGY INTENSIVE INDUSTRIES 

Work with the most energy-intensive industries to focus cooperative research, increase energy and 
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resource efficiency and improve U.S. competitiveness resulting in over $20 billion of industry energy 
cost saving by the year 2000. (EE) 

Success will be measured by: 
• Signing partnership agreements with the metal castings industry in October, chemical industry by 

June, glass industry by September, and aluminum industry by September to achieve ''Industrial 
Visions of the Future", which include economic, energy efficient, and environmentally superior 
technologies. 

• Beginning four new technology roadmaps with industry representatives teaming and cost-sharing 
with DOE programs, researchers and laboratories . 

EP-3 ACCELERATING FEDERAL AND PRIVATE SECTOR TECHNOLOGY 
DEVELOPMENT THROUGH PARTNERSHIPS 

Enhance the Department's research impact through partnerships with industry and increase the 
amount of research performed for and with other government agencies and the private sector. (DS) 

Successwill be measuredinFY 1996 by: 
• Increasing the program-supported DOE laboratory R&D funding that is leveraged with the private 

sector from $108 million in FY 1995 to $158 million in FY 1996. 
• Demonstrating the value of the laboratories and facilities to the nation by increasing private sector 

funded R&D at the labs by at least 10 percent over 1995. 
• Developing by June 1996 a measurement process that documents mission benefits derived through 

partnerships, such as the improved productivity of laboratory research. 

DOE's Critical Success Factors 

The Department has adopted Total Quality Management principles to drive our National Performance 
Review initiatives to improve overall effectiveness and reduce costs. We will meet or exceed customer 
requirements and make DOE a professional and personally rewarding place to work. DOE has focused on 
FOUR FACTORS critical to successfully realizing the Department's mission: 

Communication and Trust 

Communicate our new post-Cold War missions in an environment of openness, communication, and 
trust. 

Our Commitments 

CT-1 MAKING MORE INFORMATION AVAILABLE TO THE PUBLIC 

Declassify information under the Atomic Energy Act and Executive Order 12958, reduce the volume 
of new information classified and make information more accessible. (NN) 

Success will be measured by: 
• Reviewing 440,000 documents for possible declassification. 
• Completing a survey of classified DOE records for declassification and making public a list of 

• 

records reviewed • , 
• Completing declassification and release of 15 percent of historically significant national security 

information records 25 years old and older. 
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• Issuing the final report on Fundamental Classification Policy Review and implementing its 
recommendations for de classifications. 

• Making available on the Internet a list of unclassified documents on Human Radiation Studies . 

CT-2 IMPROVING SERVICES TO CUSTOMERS AND STAKEHOLDERS 

Develop techniques to improve delivery of services and products to customers and stakeholders. 
(HR) 

Success will be measured by: 
• Eliminating the 1993 to 1994 backlog of 208 Freedom of Information Act (FOIA) cases. 
• Centralizing FOIA!Privacy Act headquarters operations to ensure compliance with the 10-day 

statutory response time. 

CT-3 INVOLVING STAKEHOLDERS IN THE POLICY MAKING PROCESS 

Assure that the business ofDOE will be open to the full view and input of those whom it serves, 
consistent with applicable laws, regulations and contracts. (EM) 

Success will be measured by: 
• Ensuring that Environmental Management decisions consider the input of site specific groups. 
• Completing a third national survey of DOE stakeholders' attitudes, needs and expectations of DOE 

by July 1996 to assess the Department's progress against the FY 1993 baseline. 

Human Resources 

Create an environment where teamwork, trust, openness, pride and respect are standard practices, and 
excellent performance is rewarded. Provide meaningful work opportunities and implement innovative 
compensation and personnel initiatives to attract and retain a diverse and well-trained workforce, capable 
of carrying out DOE's new mission. 

Our Commitments 

HR-1 STREAMLINING MANAGEMENT STRUCTURE 

Reduce management layers and encourage employee empowerment. (HR.) 

Success will be measured by: 
• Increasing the worker to supervisor ratio to 11:1 from a ratio of 8:1 in September 1995. 
• Decreasing the number of employees in senior level positions (SESs, GS 15s and 14s) by 194 from 

5,568 at the end of FY 1995. 

HR-2 ENSURING WORKFORCE DIVERSITY 

Recruit, hire and retain a diverse workforce and assure that DOE contractors achieve diversity. (ED) 

Success will be measured by: 
• Maintaining diversity achievements during downsizing in FY 1996. 
• Developing and implementing diversity strategies at all DOE field sites . 
• Implementing the DOE strategic diversity plan at five additional reactor sites. 
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HR-3 RECRUITING, REWARDING AND RETAINING TECHNICAL EXCELLENCE 

Use personnel tools to attract and retain technical excellence. (HR) 

Success will be measured by: 
• Fully implementing the Technical Qualifications Progranrby December 1995 to cover all2,800 

technical employees involved in managing defense nuclear facilities. 
• Updating all Individual Development Plans for the technical employees of defense nuclear 

facilities to incorporate the Technical Qualifications Program competencies. 
• Increasing the technical to non-technical ratio for defense nuclear related positions to 1:0.8 by 

December 1996, from a ratio of 1:.85 in December 1995. 

HR-4 IMPROVING HUMAN RESOURCE PRACTICES 

Develop techniques for ensuring management success in achieving performance goals critical to 
realizing the Department's mission. (HR) 

Success will be measured in FY 1996 by: 
• Implementing "360 Degree" performance feedback for all SES employees by collecting input from 

supervisors, peers, subordinates and customers and by obtaining input for all career SES 
employees during FY 1996. 

• Beginning to implement the "360 Degree" process for non-SES supervisors and managers by 
March 1996. 

• All managers receiving appropriate quality training by June 1996 and promoting training for their 
staffs. (QM) 

• Establishing pilot partnership programs to reengineer how personnel services are delivered to 
customers, with a goal of reducing processing times of typical personnel services by 25 percent. 

HR-5 PROVIDING TRANSITION ASSISTANCE TO EMPLOYEES 

Offer career transition assistance to minimize impacts of downsizing on Department employees. 
(HR.) 

Success will be measured by: 
• Expanding services of the Career Management Resource Centers to provide transition assistance 

to headquarters employees by: 
-increasing the number of employees served by 20 percent, from 3,235 in FY 1995 to 3,880 in 
FY 1996, 
-increasing customer satisfaction {via users meeting specified personal objectives) from 75 
percentin FY 1995 to 80 percent in FY 1996, and 
- increasing the number of workshops to aid employees in actions related to career transition 
by over 40 percent; from 22 workshops in FY 1995 to 36 in FY 1996. 

• Increasing Departmental field sites with transition assistance services from four in FY 1995 to 
thirteen in FY 1996 as needed 

Environment, Safety, and Health 

• 

Continue to shift from a reactive approach to an emphasis on prevention and excellence in protecting • 
worker and public safety and health and in achieving environmental standards. Open the Department's 
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records related to environment, safety and health and provide stakeholders easy access to this 
information. 

• Our Commitments 

• 

EH-1 INCORPORATING THE EXISTING RISK-BASED PLANNING AND BUDGETING 
PROCESS INTO ALL MAJOR MANAGEMENT AND OPERATION CONTRACTS 

By September 1996, incorporate the risk-based environment, safety, and health planning and 
budgeting process into all new major Management and Operation contracts and those that are 
scheduled for renewal. (EH) 

Success will be measured by inclusion of strong and effective environment, safety, and health 
provisions in six Management and Operation contracts. 

EH-2 ELIMINATING SERIOUS VULNERABILITIES 

By September 1996, complete Highly Enriched Uranium Vulnerability Study to identify 
environment, safety and health vulnerabilities. (EH) 

Success will be measured by reducing the number of unaddressed serious highly enriched uranium 
vulnerabilities at DOE facilities to zero. 

EH-3 IMPLEMENT THE "NECESSARY AND SUFFICIENT CLOSURE PROCESS" TO 
ENSURE SAFE OPERATIONS IN A STREAMLINED ENVIRONMENT 

Identify and implement appropriate standards for work being done that will provide for the health 
and safety ofworkers, the public and the environment. (EH) 

Success will be measured by completing nine pilot projects initiated in FY 1995 and beginning the 
full implementation of this process into the Department's operations by February 1996. 

EH-4 INSTITUTIONALIZE A MULTI-DISCIPLINARY OVERSIGHT PROCESS 

By September 1996, institutionalize a multi-disciplinary, fully integrated oversight process for 
evaluating environment, safety, health, and safeguards and security programs. 

Success will be measured by completing value-added, comprehensive oversight evaluations, 
focusing on environment, safety, and health-management systems at eight DOE sites. 

Management Practices 

Adopt "Best in Class" management practices in conjunction with the Department's mission by meeting or 
exceeding customer expectations by empowering and enabling people to be results-oriented and 
cost-effective, and by contributing to the Administration's deficit reduction objectives. Take an integrated 
approach to managing headquarters, field and contractor operations that focuses on performance. 

Our Commitments 

• MP-1 ALIGNING THE DEPARTMENT TO SAVE MONEY AND ENHANCE PERFORMANCE 
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Implement the Strategic Alignment Initiative through office consolidations, business process 
re-engineering, and elimination of non-essential activities. (FM) 

Success will be measured by: 
• Closing eight field offices and four headquarters locations and reducing 1, 380 Federal staff 

positions. 
• Through process improvements saving $49 million in infohnation resource management, $35 

million in Federal and contractor travel and $5 million in National Environmental Policy Ac~ 
compliance activities. 

• Return $15 million to the Treasury from the sale of surplus assets. 

MP-2 BECOMING A WORLD CLASS QUALITY ORGANIZATION 

Implement improvement action plans based on the results ofthe 1995 self-assessment. Conduct a 
1996 self-assessment of DOE quality management practices using the President's Quality Award or 
Malcolm Baldridge National Quality Award Criteria. (QM) 

Success will be measured by: 
• Implementing quality improvement action plans by January 1996 at all Headquarters and Field 

Organizations; 
• All headquarters and .field organizations completing their annual quality self-assessment by 

September 1996; 
• By demonstrating continuous performance improvement at all headquarters and field 

organizations in 1996 as compared with the results of their 1995 quality baseline self-assessment. 
• By January 1996, completing the development of a system which aligns strategic and operational 

planning with strategic intent, ensures this planning drives resource allocation, involves regular • 
evaluation of results, and provides feedback. (PO) 

MP-3 SETTING A NEW HIGH STANDARD IN CONTRACT MANAGEMENT 

Establish a new legacy of improved contracting through the Department's solicitations and 
negotiations, facilitating privatization activities, and ensuring translation of contract reform into 
Department policies, procedures, and guidance. (FM) 

Success will be measured by: 
• Selecting contractors and incorporating contract reforms into contracts for four sites and for the 

15 DOE facilities whose contracts are to be extended in FY 1996. 
• Developing Departmental policy on privatization by April1996. 
• Issuing a solicitation to privatize the treatment of tank waste at Hanford by February 1996. 
• Publishing a proposed rulemaking by Apri/1996 which reflects Departmental policies on 

competition, contractor accountability, contractor fees, and make-or-buy decisions. 
• Reducing support service contracts to $610 million by September 1996from an FY 1994 baseline 

of$700 million. 

MP-4 REDUCING FEDERAL REGULATIONS 

Eliminate unnecessary prescriptive requirements as well as nonessential processes, reports, forms, 
and directives. (HR) 

Success will be measured by: • 
9127196 12:08 PM 
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• Reducing the number of DOE operations offices' field directives from 856 in FY 1995 to 290 in FY 
1996, a 66 percent decrease. Overall, the number of directives will have been reduced by 80 
percent since this effort began in FY 1993 . 

• Achieving an additional I 0 percent reduction in the number of headquarters directives from of 15 6 
inFY 1995to 140inFY 1996. 

• Reporting operational improvements realized as a result of the directives reduction efforts. 

MP-5 REDUCING THE OVERSIGHT BURDEN ON FIELD ACTIVITIES 

Improve the efficiency ofDOE oversight of field offices, laboratories and major contractors by 
consolidating oversight visits and simplifying technical reviews. (DS) 

Success will be measured by: 
• Improving the business management review process for field activities, reducing the number of 

oversight visits by 80 percent and associated costs by $10 million. (FM) 
• Improving the technical review oversight process for the national laboratories, reducing the 

number of reviews and overall cost of oversight. (ER) 
• Improving the program supported Environment, Safety and Health oversight process at six pilot 

laboratories and reducing associated costs by 30 percent. (DP) 

MP-6 ~ING USE OF DOE LANDS AND FACILITIES 

Initiate comprehensive planning to integrate life cycle asset management goals of stakeholders and 
the Department and to determine ways to broaden the use of DOE lands and facilities. (FM) 

Success will be measured in FY 1996 by: 
• Initiating comprehensive land use planning processes at 40 of the Department's 50 major sites to 

set the context for future use decisions and to reduce duplicative planning efforts. 
• Completing at least ten major actions to make land and facilities available for broader public use. 

MP-7 IMPROVING MANAGEMENT PRACTICES AT THE DEPARTMENT OF 

ENERGY' S LABORATORIES 

Focus and clarify the missions of DOE laboratories, to simplify oversight practices and adopt "best 
business practices" to ensure efficient operations. (DS) 

Success will be measured by: 
• Reducing laboratory operating cost by $264 million in FY 1996 towards the goal of reducing these 

costs by $1.6 billion over the next five years. 
• Establishing with the Laboratory Operations Board by February 1996: 

- a process to define the missions of each multi-program laboratory, and 
- a process to validate missions and privatization options for each single program and special 
mission laboratory. 

Measurement and Monitoring of Performance 

To maintain focus, a sense of urgency, and to have a real impact on performance, there will be periodic 
reviews of progress, discussion of difficulties encountered, and agreement on appropriate actions. These 
reviews will be held between the President and/or his designees and Department officials and, with 
greater frequency within the Department. Any specific reporting requirements will be developed jointly 
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with the Department. 

Administration Support 

In order to accomplish the goals herein described, it is the Administration's objective to: Provide visible, 
high profile support for: 

• The Department's National Security programs, including the science-based stockpile stewardship 
program and the Department's leadership in reducing the global nuclear danger. 

• Maintaining the fusion energy option for the U.S. 
• International collaboration in major science facilities. 
• The Department meeting its environmental cleanup and compliance commitments. 
• Departmental efforts to expand international trade in energy technology for U.S. companies. 
• The Department's efforts to promote economic growth and protect environmental quality through 

advancing energy efficiency and renewable energy. 

Terms of Agreement 

This agreement is intended only to improve the internal management of the Executive Branch and is not 
intended to and does not create any right, benefit, trust or responsibility, substantive or procedural, 
enforceable by law or equity by any party against the United States, its agencies, its officers, or any 
person. This agreement will remain in effect until modified. It is expected that it will be updated at least 
annually to reflect significant changes in budget, policy, personnel, or other factors that may affect the 
accomplishment of objectives. This agreement represents our joint commitment to a Department of 
Energy that works better, costs less, and fulfills our sacred trust to the American People. • 

• 
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Beaufort Sea 

Figure 1. Study area, aDd 10C3tioDs of Study Plots 1-0 and Eider Plots 1 m:l 2 for the Colville River 
Delta Wlldlife Study, JUDe-September 1992. The faeiliries at the eastern edge of the map 
are the westemmost drill Iiles of the Kuparuk Oilfield. 
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Table I. Dales and types of wildlife: survc:ys conducte<J in 1992 on the: Colville River Delta. -\() 

ts 
Q Transect Transects Aircraft 

~ 
Survey Aircraft Width Spacing Altitude 

Species Type Season Dates Used' (km) (km) (m) Area Surveye<Jb 
(t 

~ =.: 
~ BIRDS 
n 
(I) Loons Aerial Nesting 28 Jun CJ85 .8 .8 15 Plots 1-3 

I a Brood-rearing 19 Aug Cl85 .8 .8 15 Plots 1-3 

Tundra Swans Aerial Nesting 18 Jun C206 2.4 2.4 150-210 CRD 
I 

28 Jun Cl85 .8 .8 150 Plots l-3 

Brood-rearing 17 Aug Cl85 .8 .8 ISO Plots 1-3 

28 Aug C206 2.4 2.4 150-210 CRD 

Staging 17 Sep C206 3.2 3.2 150-210 CRD; Plots 1-3 
VI 

Brant Aerial Nesting 30 Jun PAIS N/A NIA 15 Western CRDSA 

Brood-rearing 9Jut PAIS .8 .8 75 Coastal CRDSA 

27 Jut PAIS .s .8 75 Coastal CRDSA 

Staging 20 Aug PAIS .8 .8 75 Coastal CRDSA 

Eiders Aerial Pre-nesting 17-19 Jun PAIS .8 .8; 3.2 30 Plots 1-6; CRD 

Ground Nesting 24, 30 Jun None NIA NIA N/A Eider Plots I and 2 

Waterfowl Ground Nesting 20 Jun- None N/A NIA NIA Plots l-3 
2Jut 

Brood-rearing 18-23 Jut None t'l/A N/A N/A flots 1-3 
I 

I 

• • .) s:: 
~ f 
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Figure 4. 

7 Spedos Acooum 

N 
·- 7·:: .~ .- - .-- -+ 

Distribution of Tundra Swans (adults) observed during aerial survey, 18 June 1992, 
Colville River Delta. Alaska. (Data supplied by ADFG, Anchorage.) 
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Figure 5. 

Species Accoun 

N 

+ ·--= -.. : .. - ,.--
- - _.# ._,. ·-. 

Distribution of Tundra Swan nests and attending adults observed during aerial survey, 
18 June 1992, Colville River Delta, Alaska. (Data supplied by ADFG, Anchorage.) 
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Figure 6. Distribution of Tundra Swan nests and broods (adults + young) in flot I, Colville River Delta, Alaska, 1992. 
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Figure 17. 

I 0 Results and o;.c, 
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+ 
Beaufort Seo 
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L=J ~ fmi 
£1011ROOO.WAP 

=-----;;; '""*'+3km· 
4 6 8 10 

Distribution of Spectacled Eider broods (number of adults + number of young) located 
during ground surveys (20 June-2 July 1993), Colville River Delta. Alaska. 
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Beaufort Sea 
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Distribution of Spectacled, King, and unidentified eiders (n\unber of males, number of 
females) observed during aerial surveys (10-12 June 1993), Colville River Delta, Alaska. 
Symbols without numbers indicate a pair . 
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• Probable Spectacled Elder Neat 
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Beaufort Sea 

Figure 16. Distribution of Spectacled Eider, probable Spectacled Eider, and unknown eider nests 
located during nesting and brood-rearing surveys (20 June-20 July 1993), Colville River 
Delta. Alaska. Cross hatching indicates areas searched for nesting Spectacled Eiders. 
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Figure 20. 

Beaufort Sea 
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Distribution and density of caribou on the Colville Delta survey area (10 June), the Colville 
East survey area (11 June). the Colville Inland survey area (10 June, and the Kuparuk 
Oilfield (15 June), Alaska. 1993. The aerial surveys were conducted with the observer 
counting caribou on 3.2-km-long segments of 400-m-wide strip transects. Kuparuk Oilfield 
data from Lawhead et al. (1994). 
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Figure 10. Loeatiorv of soil 3llllfpling ntes, Colvilh River Delta. 1992. 
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ARCO Alaska Inc. 
Post Office Box 100360 
Anchorage, Alaska 99510-0360 
Telephone 907 265-6534 
Fax 907 265-6216 

1 June 1995 

TO THE COLVILLE PARTICIPANTS: 

Attached please find a copy of our proposed technical studies plan 
for our 1995 environmental and geomorphology program in the 
Colville River Delta. We have been discussing our planning for 
potential Colville activity with many of you. This study scope 
provides more detail of our proposed continuation of a field study 
to gather additional information to support decisions of project 
viability. 

As you know we are having a meeting in Anchorage to discuss 
these plans on 7 June 1995. We provide this copy of our 
technical plan to assist your preparation for that meeting. See 
you on 7 June. 

Sincerely, 

\ 

llike Joyce 
Senior Consultant 
Biological Sciences 
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COLVILLE ENVIRONMENTAL STUDIES 
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ARCO ALASKA, INC. 
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IN'IRODUCTION 

COL VILLE DELTA FISH SURVEY- 1995 

by: 

Lawrence L. Mouhon 
:MJM Research 

5460 NE Tolo R.d 
Bainbridge Island, WA 98110 

ARCO Alaska desires to gather pre-development data on fish inhabiting Jakes and river channels 
in and around the Colville River Development Project (Figure 1). The information gathered will 
be used to support requests for permits and assist with designing, siting and sebednling of 
fad.Uties and activities. · 

Previous surveys in the Colville Delta have shown that many of the lakes across the region contain 
an abundance and diversity offish species (McElderry and Craig 1980, Bendock and Burr 1986, 
Moulton 1994). Lakes deep enough to retain water through the winter usually contain fish, only 
2 of3llakes sampled between 1991 and 1993 did not produced :fish. 'I'be dominant species, least 
cisco, has a variety of growth forms that are readily distinguishable (Moulton 1994) and may 
represent 1) adaptation to varying lake productivity or 2) difFerent disper3a1 episodes. 

Use of habitats has been shown to vary across the delta, with a gradation from~ 
more salineatolerant species in lakes and channels near the delta front to more fi'eshwater
associated species as one progresses southward away from the coast. The project may be in a 
transition area, with a diversity of habitats present. 

SnJDY OBJECTIVES 

The objectives of the survey lWI be to: 

1) identify fish species in the various lakes and river channels within the project area 
(sampling area. identified on Figures 2 and 3), 

2) obtain information on the relative abundance of species in the diffeldlt water bodies 
sampled, 

3) obtain basic descriptive population data for the species captured. 

• 
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M~-31-1995 10:13 FROM MJM Research Seattle TO 

APPROACH 

Habitats Samples 

The study will be confined to lakes and channels within the sampling area identified on Figure 3. 
Approximately 18 of the isolated lakes in this area have water depths in excess of8 feet, based on 
earlier surveys, and may provide habitat suitable for year-round use by :fish. Several tapped lakes 
and river cba:rmels also exist in the study area and may provide areas fur seasonal use. Deep areas 
(>8 ft) within the tapped lakes and river channels appear :s~ bat if present, would also provide 
the potential for wintering habitat 

The strategy will be to sample the main channel that runs through the study area (Sakoonang 
Channel) and at least one tapped lake on a continuous basis during the study. Nets will be 
checked daily9 fish processed and released. In addition, isolated lakes will be sampled for one to 
two days eac:h, with gear moved to different lakes as sampling progresses. 

Gear Utilized 

The sampling strategy will be to use a wide variety of gear to sample the greatest divenity of fish 
present. The primary gear 'Will be fyke nets, augmented with minnow traps, set lines anc1 seine. 

Fyke nets will be similar to those employed during coastal fish S'tUClies, but down-sized to allow 
greater pon.ability, since the isolated lakes will be accessed on foot. The fyke nets will have a 3x4 
ft frame (318" mesh in body), 25ft wings, and 50ft lead (3/4" mesh in wings and lead). 

Minnow traps and small-mesh seines will be used to identify species and sizes that are not readily 
captured by ..fyke nets. . Set lines will be used to target on burbot, which may be present in the 
isolated freshwater lakes. 

Biological and Physical Data 

Data colleded 'Will include catch rate and size data for each spet;ies captured in each set made. 
Associated datA 'Will include beginning and end time of each ~ type of gear utilized, water 
temperature, conductivity or salinity, and any relevant observations. FISh will be counted by 
species and measured to the nearest millimeter fork length. Prior to measuring, the fish will be 
anesthetized in MS-222; after measuring they will be allowed to recover in a holding pen prior to 
release. · 

Samples of fish will be retained to obtain basic population data. These population data include 
condition analysis (which consists of length and weight measurements), sema1 maturity, basic 
feeding patterns, and age detennination. Up to 20 fish from each 50 mm length interval wiD be 
retBined from each sample site for basic population data. 

Depth surveys will be made of the lakes and channels surveyed to assess the potential for winter 
survival 

3 



TO RRCO Envtro. 

Data analysis wiD include a description of the catch.from each sample site, with the associated 
population data. FISh catches will be presented as catch per effort to reveal differences in relative 
abundance. Information provided will include length frequency, age distribution, Inaturity 
sc:hedules, condition analysis, and growth rates. The infonnation will be ptesented by sample site 
and by habitat type. Species will be compared across sites and habitat typeS to examine for 
patterns of similarity or differences. Habitat classification will be by major habitat type, such as 
river channel, tapped lake and isolated lake. Subdivisions of these major types may be made if 
relevant patterns are identified. 

Historical data from previous sampling in the ColVI1le Delta and other nearby areas, such as Dease 
Inl~ Teshekpuk Lake and the Prudhoe Bay region, will be used for comparative assessment or 
the findings. 

• 
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31 May 1995 

1995 COLVILLE ENVIRONMENTAL STUDIES 

Prepared for ARCO Alaska~ Inc. 

By ABRinc. 

ABR, Inc. has been conducting environmental studies for ARCO Alaska, Inc. on the 

Colville River Delta and adjacent areas since 1991. The goal ofthese studies is to develop a 

baseline of information on wildlife and other resources in the event that oil production facilities 

were constructed in the area. Because the likelihood of development as well as the predicted 

location of production facilities was dependent on the results of ongoing exploratory drilling, the 

intensity of our survey program and the study area boundaries were modified as new information 

on the location of the oil became available. In 1995, ARCO Alaska, Inc. and it partners have 

committed to a plan to construct oil production facilities on the delta and transport the oil through 

a pipeline to the Kuparuk Oilfield. The environmental studies in I 995 will focus on the 

development area on the delta and the transportation corridor between the delta and drill site 2M 

in the Kuparuk Oilfield. • 

The Colville Environmental Studies consists of three components. The first is a study of 

selected wildlife species that could potentially be affected by the construction and operation of oil 

production facilities. The second component consists of an ecological land classification that will 

incorporate land-form, waterbody, and vegetation classifications into a system that can be adapted 

to specific applications such as habitat analysis for wildlife species. The third component is a 

study of the geomorphology and hydrology of the delta that will be used for the placement of 

stream crossings and facilities, locating gravel deposits, and establishing geodetic control points. 

The wildlife program will describe the abundance and distribution of a variety of focal 

species: Spectacled Eiders, Tundra Swans, Brant, Yellow-billed Loons, caribou, arctic fox 

(dens), and polar bear (dens). Species that are dosely related to the focal species such as King 

Eiders also will be included in our surveys and analysis. Many wildlife species inhabit the Colville 

River Delta, but there is a wide range of variation in the timing and geographic extend of that use. 

We selected species that use large portions of the delta (e.g., Tundra Swans) during seasons that 

important to the species (e.g .• nesting and brood-rearing). and species which can be easily count,..--' • 
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31 l/ay: 1995 

by standard survey techniques so that their populations can be monitored annually over broad 

areas with some precision. We selected species that have special economic and social significance 

(e.g., can'bou and polar bears) and those species with panicular management problems such as 

Spectacled Eiders which are listed as a threatened species under the Endangered Species Act In 

addition, we chose some species because the Colville River Delta is an imponant breeding area 

within the Arctic Coastal Plain (Tundra Swans, Yellow-billed Loons, and Brant). 

The ecological land classification will incorporate vegetation, hydrology, surficial geology .. 

and surface forms into an integrated ecosystem classification scheme. The database will be stored 

on a geographical information system (GIS) that will allow the classification to be tailored for 

specific needs. For example. wildlife habitat can be descnbed using an integration of the 

vegetation. waterbody. and surface-form layers. The classification also can be adapted to 

mapping soil stability for use by engineers in selecting facility locations. 

The hydrology and geomorphology program includes monitoring peak stage and 

discharge. photographing flood distribution. evaluating surface stability, surveying for gravel 

deposits. and establishing geodetic control points. The hydrology studies will be used to estimate 

tlood frequency and flood distribution. The geomorphology studies wtll provide information on 

soil stability and gravel resources that will be critical to locating the production and transponation 

facilities. 

The Colville Environmental Studies will produce documents and GIS databases descnbing 

the soil. water. and wildlife resources in the development area, transponation corridor. and. in less 

detail. over the entire delta. These documents and databases will evaluate the distribution and 

timing of important physical events and the distribution of physical and biological resources so 

that planners and managers can effectively mitigate for the location and effects of oil production 

and transponation facilities . 



1995 COLVILLE ENVIRONMENTAL STUDIES 
Wll..DLIFE PROGRAM 

31.\lay 1995 

SUBJECT: Eiders- Spectacled Eders {primary species); King, Common, and Steller's _eiders 
(secondary species) 

PERIOD: Pre-nesting (early June). nesting (late June), brood-rearing (mid- to late July) 

AREA: Pre-11esting-Colville River Delta and transportation corridor (Figure 1-1) 
·. Nesti11g- development area 

Brood-rearing- Colville River Delta and transponation corridor 

METHODS: Aerial surveys during pre-nesting will be flown over the entire delta and the 
transportation corridor (Figure 1-1) in a fixed-wing aircraft (Cessna 185). The 
aircraft will follow east-west transect lines spaced at 0.4 km intervals. One 
observer on each side of the aircraft will count all eiders within non-overlapping 
200-m strips. thereby achieving a census of the entire area. All eiders will be 
counted by species, sex. and location (on the gro1md or in the air). The locations 
of eiders sighted on the ground will be recorded on a global positioning system 
(GPS). whereas the locations of eiders sighted in the air will be recorded on 
1 :63.360-scale maps. 

During the nesting season. searches on foot will be conducted around the 
shorelines of selected waterbodies in the development and transportation corridor 
areas (Figure 1-1 ). Within the development area. all waterbodies within 1 km of 
the proposed locations for the processing facility and airstrip (fBcility area) wiD be 
searched intensively. At the location of the drill site pad and the connecting road. 
aU waterbodies within 200 m will be searched intensively: Within the remainder of 
the development area and the transportation corridor, all waterbodies that were 
known to be used by nesting eiders or broods in the past. and waterbodies that 
were used by eiders during the current year's pre-nesting survey will be searched 
for nesting eiders. Nesting eiders will be identified to species, their nests wtll be 
located on aerial photos. and nest status and habitat information wm be recorded. 

During the brood-rearing season. aerial surveys of the entire delta and the 
transportation corridor will be flown with two observers in a helicopter following 
east-west transects spaced 0.8 km apart. Each observer wiD search 200-m strips 
for 500/o coverage of the survey area. ln addition to the aerial survey. we will 
conduct searches on foot around waterbodies within the boundaries of the facility 
area (Figure 1-1 ). 

• 
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1995 COLVILLE ENVIRONMENTAL STUDIES 
WILDLIFE PROGRAM 

SUBJECT: Tundra Swans 

PERIOD: Nesting (mid-June) and brood-rearing (mid-August) 

AREA: Colville River Delta and the transportation corridor (Figure 1-1) 

31 .\fay 1995 

METHODS: Aerial surveys, following standard U.S. Fish and Wildlife Service protocol 
(USFWS. 1987. Trumpeter and Tundra swan survey protocol uodate. Unpubl. 
memorandum prepared by Office of Migratory Bird Management, Juneau, AK), 
wiH be conducted with two observers in a Cessna 185. The aircraft will follow 
east-west transect lines spaced 1.6 km apart and each observer will search 0.8-krn 
strips on opposite sides of the aircraft so that the entire survey area is searched. 
Locations of swans and broods will be recorded on 1 :63,360-scale maps. All nest 
locations also will be recorded with a GPS . 

1995 COLVILLE ENVIRONMENTAL STUDIES 
WILDLIFE PROGRAM 

SUBJECT: Yellow-billed Loons (primary species) and Arctic and Red-throated loons 
(secondary species) 

PERIOD: Nesting (late-June) and brood-rearing (mid- to late August) 

AREA: Nesting- Colville River Delta (Figure 1-1) 
Brood-rearing -development area 

METHODS: During the nesting season. aerial surveys will be conducted for Yellow-billed 
Loons by flying along the shorelines of lakes larger than 1 ha. One observer will 
search for and count all loons and their nests. 

During the brood-rearing season, we will conduct foot searches of the lakes in the 
development area where Yellow-billed Loons nested. The margins of the lakes 
will be scanned with binoculars or spotting scopes to find young loons that may be 
hidden in emergent vegetation . 

;4 II 
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1995 COLVILLE ENVIRONMENTAL STUDIES 
WILDLIFE PROGRAM 

SUBJECT: Brant (primary species) and Greater White-fronted and Canada geese (secondary 
species) 

PERJOD: Nesting (mid-June), brood-rearing (late July), and fall-staging (mid-August) 

AREA: Colville River Delta and transponation corridor (Figure 1-1) 

METHODS: Aerial surveys will be conducted for Brant during the nesting season by flying a 
path from lake-to-Jake between known colony sites and lakes with numerous 
islands. Two observers in a Cessna 185 will search for and count nests. which will 
be recorded on 1 :63,360-scale maps. 

During the brood-rearing season. we will conduct an aerial survey of the coastline 
and the shorelines of bays and deltaic islands on the delta and we will revisit all 
nesting colonies on the delta in the transponation corridor. At each location, the 
number of adult and gosling brant and other geese will be recorded. 

During fall-staging, an aerial survey will be conducted of the same areas searched • , 
during brood-rearing. We will count the number ofbrant and other geese and 
record their location. 

• J J'J.. 
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1995 COLVILLE ENVIRONMENTAL STUDIES 
WILDLIFE PROGRAM 

31.\Jay 1995 

SUBJECT: Caribou 

PERlOD: Calving season (early to mid-June); insect season (late June to late July) 

AREA: Calving- Colville River Delta (including development area), "Colville East" 
(including transponation corridor), and "Colville Inland" areas (Figure I -2) 
Insect season - Colville development area and transportation corridor (Figure 1-
1 ), plus Kuparuk Oilfield 

METHODS: Aerial surveys during the calving season will cover the same three survey areas 
studied in 1993, consisting of the Colville River Delta and two adjacent areas to 
the east and southeast (Figure 1-2). Two surveys are planned: one near the peak 
of calving (approximately 3-5 June) and the other near the end of the calving 
(approximately 12-15 June). A small fixed-wing aircraft (Cessna 185) carrying 
two biologists will be used for low-altitude strip-transect sampling along fixed 
transect lines. The aircraft will follow north-south-oriented transects spaced at 
1.6-km intervals in the Colville East area (which has contained the highest caribou 
densities during calving in all previous years studied) and at 3.2-km intervals in the 
Colville Delta and Colville Inland areas. Each observer will count all caribou seen 
within a non-overlapping strip 400 m in width on one side of the aircraft. resulting 
in sampling intensities of approximately SO% and 25% of the survey areas, 
depending on transect spacing. Caribou will be tallied as adults/yearlings or 
calves; when possible, additional data on sex and age will be recorded. A GPS 
receiver will ensure accurate navigation along transects. 

The insect season is the period when harassment by parasitic insects (mosquitoes 
and oestrid flies) is the principal determinant of caribou movements in the region. 
During this season, aerial and ground surveys will be employed to monitor caribou 
movements on the Colville Delta and through the transportation corridor. A 
biologist will be stationed in the Kuparuk Oilfield from the end of June until late 
July, and will conduct daily surveys by truck in the western ponion of the oilfield 
to monitor the activity of insects and the corresponding movements of caribou in 
response to insect harassment. Ground observations will provide the basis for 
optimal timing of aerial surveys to document large-scale movements of caribou 
through the study areas. Aerial surveys will be conducted periodically to sample 
the distribution of caribou in the study areas during different conditions of insect 
harassment. Aerial surveys of the facility development area and transportation 
corridor will follow transect lines spaced at 1-mile intervals . 



1995 COLVILLE ENVIRONMENTAL STUDIES 
Wll..DLIFE PROGRAM 

SUBJECT: Arctic fox (primary species)~ red fox (secondary species) 

PERIOD: Denning season (mid-May and mid- to late July) 

AREA: Colville development area and transportation corridor (Figure 1-1) 

31 May 1995 

METHODS: On May 18, an aerial survey was flown at low altitude over the area encompassing 
the proposed facilities and the transportation corridor (Figure 1-1) in a small fixed
wing aircraft (Piper P A-18) carrying one biologist. The survey, which was 
intended primarily to locate potential natal dens (used for whelping), followed 
east-west-oriented transect lines spaced at 0.8-km intervals to achieve a complete 
search of the facility development area, and checked the locations of previously 
used sites in the transportation corridor. The locations of den sites found during 
the 1992-93 wildlife studies (and earlier studies in the late 1970s and early 1980s) 
were checked for activity in the current year (24 fox den sites have been confirmed 
in the vicinity ofthe Colville River Delta since 1992), and several new den sites 
were located. The location coordinates of new den sites were recorded using a 
global positioning system (GPS) receiver and were marked on I :63,360-scale ~ 
topographic maps, for addition to the existing GIS database of den locations in thll" 
region. 

In mid-July (following vegetation green-up), a second aerial survey of the same 
study areas will be flown to locate den sites that may have been missed on the May 
survey (for example, inactive sites that were snow-covered during the first survey). 
Established den sites are characterized by distinctive vegetation that stands out 
from the surrounding plant communities at this time of year, making the sites 
readily visible. 

Following the second aerial survey, ground visits will be conducted in late July to 
inspect both previously used and newly discovered den sites on the delta (including 
the development area) and in the transportation corridor. These visits will be 
accomplished using the most efficient combination of foot, boat, floatplane, or 
helicopter access, depending on specific den locations. The activity status of the 
dens will be evaluated, and descriptive data and photographs will be recorded. 
Numbers of pups will be recorded opportunistically throughout the July survey 
period to gauge the productivity of the breeding population. 

1''1 
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1995 COLVILLE ENVIRONMENTAL STUDIES 
WILDLIFE PROGRAM 

SUBJECT: Polar bear dens 

PERIOD: Recent times (from the historic record) 

AREA: Vicinity of the Colville River Delta 

31.\fay 1995 

METHODS: We will conduct a thorough search of the literature and other documentation of 
polar bear dens in the general area of the Colville River Delta. We will consult 
with expens in the U.S. Fish and Wildlife Service and the National Biological 
Service and will interview local hunters and residents for information on the 
location of dens 
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1995 COLVILLE ENVIRONMENTAL STUDIES 
ECOLOGICAL LAND CLASSIFICATION 

SUBJECT: ECOLOGICAL LAND CLASSIFICATION 

PERIOD: 25 July - 10 August 1995 

AREA: Development Area and T ransponation Corridor 

METHODS: The ecological land classification is an integrated approach to classifying. mapping 
and analyzing ecosystem characteristics. By delineating co-varying surficial 
geology, surface-forms. hydrology, and vegetation. the resulting maps provide a 
spatial stratification that is particularly useful for integrated resource management 
based on GIS. The project will involve a field inventory of ecosystem 
characteristics and classifying of those characteristics using standard classification 
systems developed for Alaska. 

The field inventory involves two levels of effon. First, detailed sampling will be 
conducted of the surficial geology, hydrology, topography, soils, and vegetation 
along a series of topo-sequcnces representing the range of ecosystem development 
within the study area. Standard classification systems developed for Alaska will be 
used to classify surticial geology (Kreig and Reger 1982), hydrology (Cowardin. ,; 
al. 1979), soils (Soil Survey Staff 1990), surface-form (Washburn 1973), and 
vegetation (Viereck et al 1992) at sampling locations. A tope-sequence wilJ be 
describe for each proposed drill site and river crossing. 

The ecosystem mapping will be done on acetate overlays on 1:18,000 CIR 
photography using a mirror stereoscope and each ecosystem region (polygon) will 
be coded with its ecological attributes. The boundaries will be digitized and 
registered to SPOT imagery using a GIS. 

A habitat map will be derived from this ecological land classification by recoding 
polygons into a reduced set of habitat classes. The habitat classification will use 
the system developed by Jorgenson for the Lisburne and Pt. Mcintyre 
developments. This approach of deriving wildlife habitats from an ecological land 
classification reduces the number of classes for habitat analyses, but preserves the 
more detailed classification for use in other projects, such as modeling of flood 
distribution. 

The maps will be produced as an atlas of color hard copy maps (I :50,000 scale) 
and in digital format. The maps will be accompanied by a report documenting 
landform-soil-vegetation relationships along topo-sequences in the study area . • , 
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SUBJECT: 

PERIOD: 

AREA: 

1995 COLVILLE ENVIRONMENTAL STUDIES 
GEOMORPHOLOGY AND HYDROLOGY 

BREAKUP MONITORING 

15 May- 15 June 1995 

31 .\lay 1995 

Five river locations will be monitored: the main cross-section at the head of the delta. the 
East Cannel where the buried pipeline crossing is proposed. the Tamayayak ChanneL the 
Sakoonang Channel, and the Nechelik Channel. 

METHODS: Breakup monitoring will provide a sixth record of peak discharge at the head of the delta. 
Peak stage and discharge will be detennined at all the locations \\ith the primary emphasis 
at the main gauging station at the head of the delta. River monitoring for determination of 
peak stage will involve several effons. Initially. river stage in the Nechelik Channel near 
Nuiqsut will be monitored by personnel from the Kuukpik Corporation. In addition. Otter 
pilots from Kuparuk \\ill perform daily overflights of the stations to take photographs of 
the river and assess water levels. When the river is near peak stage, all stations will be 
monitored daily using a helicopter based out of Kuparuk. During this helicopter 
monitoring. water-surface elevations \\ill be surveyed relative to temporary bench marks 
(TBM). The slope of the water surface. needed for estimating discharge. will be 
determined by measuring water-surface elevations at approximately 2000-3000 ft 
distances above and below the monitoring stations. Crest gauges '\\ill be installed at each 
station as another method for determining peak stage in case the peak occurs between 
monitoring flights. The elc\'ations of the TBMs at the monitoring stations later \\ill be 
surveyed in using survey-grade differential GPS technology 

After breakup. when icc has cleared the river but water is still near peak stage, discharge 
measurements will be done by boat out of Nuiqsut. At the time that the discharge 
measurements are made. the water slope also will be measured. Using the discharge and 
water-surface slope measurements. the hydraulic roughness of the channel will be 
computed. Based on the computed hydraulic roughness. peak stage. and '''ater-surface 
slope. the peak d1schargc will be estimated. 

The percentage of the total spring peak discharge occurring at each site will be determined 
based on the total peak discharge estimated at the head of the delta. Using the 1995 peak 
discharge at the head of the delta. the flood-frequency relationship ...,;n be revised. 
Additionally. an estimate will be made of the ·water surface elevation of the 200-year flood 
at each site and the scour depth associated \\ith bankfull and the 200-year flood at each 
site. 

The data \\ill be used to expand the long-term record and to calculate preliminary 
estimates of flood frequency. It also \\ill be used to analyze the percentage of total 
discharge that is earned by the various distributaries. The breakup monitoring will be 
performed by Shannon and Wilson. Inc. with assistance from ABR, Inc. The differemial 
GPS surveying will be done by Lounsbury and Associates . 
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1995 COLVILLE ENVIRONMENTAL STUDIES 
GEOMORPHOLOGY AND HYDROLOGY 

SUBJECT: FLOOD DISTRIBUTION 

PERIOD: 15 May- 15 June 1995 

AREA: Flood distribution will be monitored within three areas: the main development area 
which includes the proposed drill sites and pipeline crossing, the Itkillik study area 
that encompasses the main gauging station at the head of the delta, and the 
Tamayayak study area in the central portion of the upper delta. 

METHODS: The distribution of peak flooding at two potential drill sites and the main river 
crossing will be documented by acquiring new aerial photography during breakup 
in 1995. In addition, photography of flood distribution will be acquired for the 
T amayayak study area and at the gauging station at the head of the delta to 
provide comparisons with flooding during previous years. The oblique aerial 
photography will be obtained from a small aircraft. Due to low cloud ceilings that 
typically occur at that time of year, acquisition ofvertical photography is unlikely. 

The distribution of flood water will be delineated on the oblique aerial • ' 
photography and the boundaries will be manually transferred to the 1992 vertical 
CIR photography before digitizing Flood water will be differentiated from 
standing water on the tundra originating from snowmelt by the murky color of the 
sediment-laden flood water from the river channels. The boundaries of the flood 
W:iter will hP. overl~ici on the intP.gr::tteci-terrnin-unit mllps produced in 1992 The 
amount of the various terrain units that are covered by flood water will be 
determined. Oblique aerial photographs that were taken in 1994 and archived also 
will be analyzed. 

This data. along with data from previous years. wi1l be used to develop a model for 
estimating flood distribution at various flood frequencies. The spatially explicitly 
model will be based on the integrated-terrain-units used in previous years and 
estimates of flood frequency determined from stage-discharge relationships 
developed for the head of the delta. This work will be performed by ABR Inc. 
with assistance from Shannon and Wilson. Inc. 

• 
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•. 1995 COL VILLE ENVIRONMENTAL STUDIES 
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GEOMORPHOLOGYANDHYDROLOGY 

SUBJECT: SURF ACE STABILITY 

PERIOD: 25 July - 15 August 1995 

AREA: The main development area surrounding the proposed drill sites and pipeline 
crossmg. 

METHODS: The surface stability of the terrain within the main development area, that includes 
the two drill sites and river crossings will be assessed by two approaches: an 
airphotos analysis of landscape change and a field survey of soil stratigraphy to 
analyze rates and patterns of deposition. The landscape-change analysis will 
compare aerial photography from 1995 and 1992 to calculate rates of change over 
a 37-year period. Boundaries of integrated terrain units will be delineated on both 
sets of photography and the boundaries wiJI be digitized. The boundaries then will 
be overlaid to identifY areas of erosion and deposition. 

The field survey will collect information on soil stratigraphy along topo-sequences 
running from riverbed areas up to the potential drill sites. Radio-carbon dating will 
be used to establish rates of deposition and age of terrain units. All locations will 
be plotted on aerial photography and confirmed through differential GPS 
positioning Elevations of all descriptions will be determined relative to newly 
established bench marks The work will be done by ABR and field work will be 
done in late July- early August. Consultation from H. J. Walker, LSU, during 
field work will be included if possible . 



1995 COLVILLE ENVIRONMENTAL STUDIES 
GEOMORPHOLOGY AND HYDROLOGY 

SUBJECT: GRAVEL RESOURCES 

PERIOD: 25 July- 15 August 1995 

AREA: The area surrounding the proposed drill sites. 

31.\Jm·/995 

METHODS: A reconnaissance-level survey of gravel deposits will be performed near the drill 
sites. A limited number (5-1 0) of borings will be made near the drill sites to 
determine the depth to gravel deposits, if present, using a 2" auger equipped with a 
ponable power head. The anticipated limits of this technology is 10-15 ft (max. 20 
ft depending on conditions). Stratigraphy ofboreholes will be noted. Samples for 
panicle-size distribution will be obtained from the top of the gravel deposits. The 
elevations of each sample location will be surveyed in relative to the newly 
established bench marks. The work will be performed by Imanda Placer, Inc. with 
assistance from ABR. 

SUBJECT: GEODETIC CONTROL NETWORK 

PERIOD: 5-15 June 1995 • 
AREA: River monitoring stations and drill sites 

METHODS: Horizontal and venical control is needed for the gauging station and other river 
cross-sections for the hydrology studies. In addition, the control can be used for 
future facility development. Horizontaland venical control points will be surveyed 
and monumented at 6-8 locations using differential GPS technology based on 
survey-grade receivers. The work is anticipated to provide centimeter-level 
accuracy, but the accuracy will depend on satellite configuration at the time. 
Benchmarks will be established at the two potential drill sites, on both sides of the 
main river crossing, and at the main gauging station at ihe head of the delta. The 
new bench marks will be surveyed in relative to an existing USGS monument in 
the delta. Other locations may be added as needed. The work will be performed 
by Lounsbury and Associates. 

• 
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ARCO Alaska, Inc. Internal Correspondence 

Date: June 24, 1985 File code: 

Lisburne Development Subject: 
Drainage and Erosion Control Design and 
Criteria Manual 

From/Location: V. Manikian; ATO 1938 

To/Location: M. J. Schindler, ATO 1950 

Attached for your use and distribution are nine copies of the 
completed design and criteria manual for the drainage and 
erosion control structures of Lisburne Project. 

The manual addresses the runoff characteristics of the North 
Slope, the hydraulics of all applicable drainage structures, 
and procedures for culvert and drainage designs of the 
Lisburne Project. The research and development of this 
section was done by Mr. G. N. McDonald, hydrologist 
consultant. 

Section 4.0 of the manual addresses geotechnical and thermal 
considerations and the treatment of the subgrades for culvert 
structures. This section was prepared with the help of 
Mr. D. Miller, geotechnical consultant. 

Section 5.0 of the manual addresses the deflection and stress 
considerations of culverts when they are imposed to large 
external loadings. The design procedure addresses the 
advantages of summer construction as opposed to winter 
construction. This section was prepared with the help of 
Mr. H. Thomas of Woodward-Clyde Consultants. 

Sections 6.0, 7.0 and 8.0 were developed 
Construction Practices, Maintenance, 
Specifications, and the detail designs of 
drainage facilities. 

to address 
Construction 

the Lisburne 

This document was a major task, however, it provides the 
basis for all the detail designs of the Lisburne Project 
drainage plan. 

Victor Manikian, P.E. 
Staff Engineer 
Civil/Geotechnical 

VMRPT:tlh-0001 

Attachment 

ARCO Alaalta. Inc. is a Sul>aldlary of Allanllc:RichhldComp.ny 
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PRUDHOE BAY UNIT 
LISBURNE DEVELOPMENT 

DRAINAGE AND EROSION CONTROL 
DESIGN AND CRITERIA MANUAL 

MAY, 1985 
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1.0 PURPOSE 

This- manual is intended to provide guidance in the 

development of plans and designs for the construction 

and operation of stream crossings, drainage and erosion 

control structures associated with the Lisburne 

Development, Prudhoe Bay, Alaska. It provides a manual 

of standard practice and design aids tailored to North 

Slope conditions. 

The design 

alternative 

procedures in 

designs that 

this 

satisfy 

manual produces 

environmentally 

acceptable criteria. The final choice among alternative 

designs is impacted by economics. 

This manual is intended to enable compliance with the 

following codes and criteria . 

1.1 Codes 

o United States Code, Title 16 - Conservation (Fish 

and Wildlife Coordination Act of 1934, as amended), 

o Code of Federal Regulations, Title 33 - Navigation 

and Navigable Waters, 

0 Executive Order 11988 

Guidelines, 

Floodplain Management 

o Code of Federal Regulations, Title 18 - Conserva

tion of Power and Water Resources, 

o Code of Federal Regulations, Title 40 - Protection 

of the Environment, Part 125 Discharge into Water 

(National Pollutant Discharge Elimination System), 

1-1 



0 Code of Federal Regulations, Title 43 

Lands: Interior, 

Public 

o Alaska Statutes, Title 16.05 - Fish and Game Code, 

0 

0 

Alaska Statutes, Title 16.10 

Fishing Regulations, 

Alaska Statutes, 

Conservation, 

Title 46.03 

Fisheries arid 

Environmental 

o Alaska Statutes, Title 46.15 - Water Ose Act, 

o Alaska Administrative Code, Title 5, Fish and Game, 

Chapter 95, and 

0 Alaska Administrative Code, Title 18 Environ-

mental Conservation, Chapter 70, Water Quality 

Standards, Chapter 72, Wastewater Disposal. 

1.2 Criteria 

1. Provide access to project facilities for vehicles 

and personnel during floods of up to a 50 year 

return period unless, by a deliberate decision, 

based on an analysis of operations, access is 

necessary only at some lessor return period or with 

a specified allowable delay. 

2. Provide standard designs and specifications which 

enable effective maintenance of drainage and 

erosion control features during the project life 

and which minimize failure and replacement. 

/ 
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3. Site and design permanent drainage and erosion 

control structures so as to be hydraulicly compa

tible with and have no adverse impacts on adjacent 

structures. 

4. Site and design temporary drainage structures to 

provide access during construction and to be 

removed upon completion of construction. 

5. Permit small craft passage on navigable streams. 

6. Minimize disturbances to wetlands and critical fish 

and wildlife habitat and to assure free passage of 

fish. 

7. Minimize erosion and thermal degradation • 

8. Minimize creation of icing problems. 

9. Prevent unnecessary alterations to surface water 

hydraulics or configurations . 

1-3 
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2.1 Regional Characteristics 

Knowledge of the geomorphology, soil and climatological 

relationships of the North Slope is necessary to the 

development of plans and designs for cost effective and 

environmentally acceptable drainage and erosion control 

structures. This section briefly describes these 

characteristics. 

2.1.1 Basin Characteristics. The Arctic Coastal 

Plain is a region of low relief dominated by 

shallow drained lake basins, wind oriented 

lakes, and ice wedge polygons. The surface 

materials tend to be ice rich sands and silts. 

The surface has been altered by both wind and 

water erosion and elevated by ground ice 

formation. 

During rainfall or snowmelt events, the first 

runoff is as sheet flow. Because of the 

frozen ground infiltration is practically 

nonexistent. The first minor stream channels 

begin by melting of near surface ground ice 

normally along ice wedge polygon boundaries. 

These first drainages do not erode soil 

material to form their channels. Rather, they 

are formed soley by the subsidence of soils 

due to the melt of ground ice. As the streams 

grow larger, they develop the capacity to 

erode their bed and banks and to transport 

sand and gravel. Arctic Coastal Plain streams 

of all sizes do not display the regular stream 

forms of temperate zone streams. Lateral 
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2.1.2 

erosion is controlled by frozen ground and 

during early breakup by snow drifts. The most 

important factor controlling erosion is the 

thermal state of the soils. Consequently, the 

most important action to prevent erosion is to 

protect the thermal state of the soils. 

Precipitation. Precipitation rates are low 

compared with most areas of Alaska. Table 2-1 

provides an 

precipitation 

estimate of 

estimate of average monthly 

and Plate 2-1 provides an 

probable rainfall rates. Two 

thirds of the precipitation falls in the form 

of snow. 

TABLE 2-1 

PRUDHOE BAY, ALASKA 

ESTIMATED AVERAGE MONTHLY PRECIPITATION 

{Inches) 

January 0.5 July 2.0 

February 0.5 August 2.3 

March 0.4 September 1.3 

April 0.5 October 1.2 

May 0.4 November 0.7 

June 0.8 December 0.4 

NOTE: Estimates are based on limited data available from the 

u.s. Soil Conservation Service Wyoming - type snow gage 

at Prudhoe Bay, correlated with the long term monthly 

rainfall distribution from Barrow, Alaska. 
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2.1.3 Snowmelt Floods. During the winter period, an 

average of about five inches of water falls in 

the form of snow. This snow blows and drifts 

and a substantial portion is lost to evapo

ration. For the small coastal streams, on the 

average, three inches will be left available 

for runoff. Because of the transport of snow 

by drifting the actual amount available in a 

particular small basin can vary widely 

depending on the ability of the local relief 

to create snow drifts. During breakup the 

first snowmelt runs over the frozen surface of 

small streams and ponds behind snowdrifts. As 

breakup progresses, these small drifts thaw or 

are overtopped. The ponded water is released 

and flows downstream until it is again ponded 

in a . larger stream by a larger snow drift. 

This storage and release process results in 

an extremely peaked runoff hydrograph. The 

hydrograph is much more peaked than could be 

expected from considerations of snowmelt rates 

alone. Because of the storage and release of 

water the flow during breakup is both unsteady 

and non uniform. 

Once the breakup crest has passed a particular 

point on a stream, the recession is rapid. 

Typically, the flow on a small stream two 

weeks after the breakup peak will be less than 

one percent of the peak flow. The smallest 

streams will be completely dry. During 

breakup the stream bed and banks tend to 

remain frozen and erosion is limited. 
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• 2.1.4 

• 
2.1.5 

• 

Rainfall Floods. Summer floods have not 

been experienced on the smaller Coastal Plain 

streams within the limited available 

experience. However, they may be expected on 

the large streams. The few small rainstorms 

which have been known to occur on the coastal 

plain have not produced floods. This is 

because of the capacity, of the seasonly 

thawed tundra to absorb and retard runoff and 

the. lack of flow accumulation by snowdrifts. 

Summer floods that do occur on the very large 

streams, such as the Sagavanirktok, are the 

results of large rainstorms in the Brooks 

Range. These floods may be larger than the 

breakup floods. Summer floods are important 

chiefly because they occur over thawed beds 

and are thus responsible for an inordinate 

amount of erosion. 

Snow and Ice Blockages. During the long winter 

season thick sheets of ice form on the larger 

streams which sustain winter flow. Smaller 

streams, normally dry, become blocked by snow 

drifts. These winter ice and snow blockages 

play three important roles during breakup. 

The first role is in collecting and releasing 

runoff from snowmelt by blockages. Thus 

increasing the magnitude of the spring flood 

peak. The second role is in decreasing the 

channel area available to convey water thus 

increasing the water stage above that which 

would normally exist. This increased stage 

causes more area to be flooded and increases 

the freeboard which must be provided for 

riparian structures • The increased stage is 
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2.1. 6 

also responsible for the third role; diversion 

of flow between adjacent stream channels. 

Construction of roads or pads crossing stream 

channels increases the tendency for ice or 

snow blockage at that point. 

Ice Jams. Breakup ice jams as opposed to ice 

blockages occur as a dynamic affect of the 

stoppage of moving ice sheets by an 

obstruction in the channel. The obstruction 

may be either natural, such as a bend in the 

stream, or ar~ificial, such as a bridge. Like 

blockages from winter snow and ice breakup, 

ice jams alter the shape of the normal flood 

discharge hydrograph by storing and releasing 

water. Breakup ice jams are also frequently 

responsible for diverting flow between chan

nels of braided streams and in extreme cases 

of diverting flow to adjacent streams. The 

limiting stage for ice jam floods tend to be 

the elevation of the overbank. This occurs 

because of the large flow area overbank and 

the limited discharge during the early stages 

of breakup when ice is moving. This overbank 

stage is independent of discharge. 

2.2 Design Floods 

2.2.1 Peak Dischar~e. Peak discharge on the small . 

streams draining the coastal plain have 

historically resulted soley from snowmelt. 

Larger streams originating in the Brooks Range 

have both snowmelt and rainfall floods. The 

purpose of this section is to provide guidance 

estimating peak discharges for small streams 
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Average 

• 

of less than 200 square miles draining the 

Coastal Plain. The only continuously gaged 

coastal stream in the Lisburne area is the 

Putuligayuk. A record of peak breakup 

discharge has been obtained there for the last 

13 years. This record is sufficient to 

reasonably define the basic statistical 

properties of the mean and standard deviation 

of the flow. The record is not sufficiently 

long to define the skew statistic For that 

reason and because floods result only from 

snowmelt zero skew is assigned. Flow 

statistics are presented in the following 

Table 2-2. Analysis is by the method recom

mended by the U.S. Water Resources Council in 

Bulletin llB. Plate 2-2 provides a graphical 

representation of the Putuligayuk flood 

frequency relationship. 

TABLE 2-2 

PUTULIGAYUK RIVER AT SPINE ROAD 

Drainage Area, 176 Square Miles 

Flood Frequency 

Return Interval Peak Discharg:e 

(years) (cfs) 

100 9,400 

50 8,300 

25 7,200 

20 6,800 

10 5,800 

5 4,700 

2 3,200 
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Less extensive data has been gathered by ARCO on 

several other small North Slope streams. This data 

is sufficient to reliablely define the_ mean flow 

for those streams but not sufficient to define the 

remaining statistics. This data has been used to 

develop the regionalized peak runoff versus 

drainage area relationship presented on Plate 2-3. 

This estimate is applicable only to North Slope 

streams draining less than 200 square miles. This 

relationship is conservative and should be used 

only where data on the specific stream in question 

is not available. Because of the large variation 

in flows between streams of similar drainage area 

any estimate should be refined by field measurement 

of the evident channel capacity. Methods 

appropriate for this are presented in Section 3.1. 
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• 2.2.2 

2.2.3 

• 

2.2.4 

• 

Reduction of Peak by Storage. The peak dis

charge described in Section 2.2.1 is a maximum 

instantaneous value. For the small water 

sheds, less than ten square miles, this value 

is substantially altered by pondage upstream 

of the drainage structure. The amount of 

alteration is a function of the shape of the 

design flood hydrograph, the hydraulic charac

teristics of the drainage structure, and the 

available water storage volume above the 

structure. Analysis of the amount of reduc-

tion is beyond the scope of this manual. 

Flood Timing. North Slope floods on small 

streams have historically occurred soley as 

the result of snowmelt. Snowmelt is in turn 

responsive to the rapid seasonal increase in 

temperatures. As a result the snowmelt floods 

on a given stream tend to occur at the same 

time each spring . As an example the average 

date of crest discharge on the Putuligayuk is 

June 11 with a standard deviation about the 

mean of only three days. the Sagavanirktok 

usually crests on June 3 with a standard 

deviation of four days. Other streams follow 

a similar pattern. 

Flood Stage. Flood stages for a given breakup 

discharge vary widely depending on the amount 

of blockage by snow and ice. Stages should be 

estimated by the methods of Section 3. 

Limiting upper stages occur with the channel 

completely blocked by ice and all flow in the 

overbank area. Extremely high flood stages 

may occur when the flood plain is blocked by 
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roads or pipeline pads. In these cases the 

limiting stages will be the overflow elevation 

of the road or pad. 
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3. 0 HYDRAULICS 

3.1 Channelized Flow 

A channel is a waterway having a bed and banks confining 

moving water. Channels may occur naturally or be man 

made. Water flows in channels in response to the 

general laws of physics. Gravity provides energy· and 

friction provides. resistance to flow. The concepts 

relating to open channel flow are among the most complex 

in hydraulics. The intent of this section is to provide 

design aids for only the simpler cases normally 

encountered. 

3.1.1 Critical flow. In any channel cross section a 

given discharge may flow at an infinite 

product of depths and average velocities. The 

particular depth and velocity at which it will 

flow is a function of the geometric properties 

of the section, the stream slope and the 

channel roughness. Each combination of depth 

and velocity represents a particular level of 

energy in the flow. There is one combination 

of velocity and depth which represents the 

minimum possible energy level for the given 

discharge. All other combinations have higher 

energy levels. The depth at this minimum 

energy level is called critical depth, the 

velocity is called critical velocity and the 

slope which will produce this discharge and 

velocity is called critical slope. The 

concept of critical depth provides a useful 

concept for hydraulic computations. For 

example, flow over a spillway or weir passes 

through critical depth. Critical flow depth 
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for wide rectangular channels may be expressed 

as: 

(3-1} 

where 

de = critical depth in feet 

q = unit discharge in cfs per foot of width 

For convenience, Plate 3-1 provides a graph

ical solution of the critical depth problem 

for rectangular channels. Plates 3-3 through 

3-17 provide a solution for trapezoidal 

channels. 
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3 .1.2 Normal Flow. Normal flow occurs in a channel 

when the gravitational force causing the water 

to flow is exactly balanced by the frictional 

resistance to flow. Normal flow is neither 

accelerating nor decelerating. Normal flow -

depth may be either greater or less than the 

critical depth discussed in Section 3.1.1. 

For any given consistent channel condition and 

initial water depth, the water depths will 

tend toward the normal depth. Thus normal 

depth provides a reasonable approximation of 

the flow conditions usually existing in a 

uniform channel. Uniform flow, normal depth, 

and velocities in open channels may be 

computed by Manning's formula which states: 

v = Q/A = (1.486/n) R213 s112 

where 

V = average velocity in feet per second 

Q = discharge in cubic feet per second 

(3-2) 

A = cross section area of the wetted channel 

in square feet 

S = slope of the channel, water surface and 

energy grade line. 

R = hydraulic radius = A/P in feet. For wide 

channels R is approximately the average 

depth 

P = wetted perimeter of the channel in feet 

n = Mannings roughness coefficient as given in 

Table 3-1 
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TABLE 3-1 

MANNINGS ROUGHNESS COEFFICIENT FOR OPEN CHANNELS 

(streams less than 100 feet wide) 

n 

Value 

Natural Channels 
Tundra Beaded Drainages 

Low stage 
Flood stage 

0.050 
0.040 

Gravel Bed Streams, Steep Banks 
Low stage 0.040 

0.030 
0.020 

Flood stage 
Overbank 

Artificial Channels 
Frozen silt 
Gravely sand 

0.020 
0.025 
0.035 
0.030 
0.015 

Riprap (one foot diameter) 
Sand bags 
Plastic filter cloth 
Articulated concrete mats (Armorflex) 

Open Blocks 
30 lb Blocks 
50 lb Blocks 
70 lb Blocks 

0.031 
0.032 
0.034 

Flow Over Ice 

NOTE: 

Smooth aufies 
Blocky Rough Ice 

0.010 
0.030 

In many cased the channel is composed of more than 

one material. In these cases the discharge for the 

composite channel may be derived by considering 

each portion of the composite channel as a separate 

subchannel, calculating the discharge for each 

subchannel using its own 

radius, wetted permitter, 

roughness, hydraulic 

and a common water 

surface elevation, and summing the discharges for 

each of the subchannels. 

The above analytical relationship may be used· 

to derive normal flow characteristics for 

channels of any shape . These normal 

characteristics are applicable to most 
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conditions encountered provided the water 

surface is not significantly affected by 

either back water or draw down from downstream 

conditions or varying rapidly with time. If 

either of the above conditions are encountered 

the flow characteristics must be derived by 

backwater calculations beyond the scope of the 

manual. 

The following Plate 3-2 provides a generalized 

nomographic solution of Mannings equation. 

Plates 3-3 through 3-17 provide a graphical 

solution applicable to trapezoidal channels. 

These charts were developed by the U.S. Bureau 

of Public Roads and provide a direct solution 

of Manning's equation. The charts are based 

on a n value of 0. 03 and a range of bottom 

widths from 0 to 20 feet. The following 

examples demonstrate use of the charts first 

for values of n = 0. 03 and then for varying 

values of n. 
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Example 1: 

Given: A trapezoidal channel with 2:1 side 

slopes, a six foot bottom width, and a depth 

of 4.0 feet, with n = 0.030, on a 0.5 percent 

slope (S = 0.0005). Find: Discharge, 

velocity, and type of flow. 

1. Select the trapezoidal chart for b = six 

feet 

2. Locate the intersection of the four feet 

depth line and the slope line S = 0.005 

and, moving vertically to the abscissa 

scale, read the corresponding discharge, 

Q = 350 cfs 

3 • Move horizontally from the intersection 

and read the normal velocity, V = 6. 1 

fps, on the ordinate scale 

4. The intersection lies below the critical 

curve, and the flow is therefore in the 

subcritical range 

Example 2: 

Given: The same channel and flow except n = 

0.040 

1. Select the trapezoidal chart for b = 6 

feet 

2. Locate the intersection of the four foot 

line and the slope line and move 
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vertically to the abscissa scale, read 

the corresponding Qn value, Qn = 10.5 

3. Calculate Q, 

Qn/n = [10.5/0.0401 = 262 cfs. 

4. Move horizontally from the intersection 

and read Vn = 0.19 

5. Calculate V, 

Vn/n = [0.19/0.0401 = 4.7 fps 

6. Critical depth and critical velocity are 

independent of the value of n and may be 

read directly from the intersection of 

the critical curve with a vertical line 

through the discharge; critical velocity, 

Vc = 8 fps; critical depth, de = 2.9 

feet. Since the given water depth, four 

feet, is greater the flow is subcritical. 

The charts may also be used to obtain rough 

approximations of depths and velocities in 

natural channels of nearly regular cross 

section. For such channels a straight hori

zontal line drawn through the irregularities 

of the channel bed longitudinal profile may be 

used to define the channel bottom. A bottom 

width should be chosen which will result in 

the same area for the assumed and existing 

natural channel. 
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Ice Covered Flow. As a result of the 

cold climate water bodies are ice covered for 

the greatest part of the year. The chief 

impact of ice is to raise the water surface . 

level for a given discharge above the ice free 

water level. Ice may cause this rise by 

reducing the flow area and by increasing the 

surface exposed to friction. Stages for 

relatively small discharges in ice covered 

channels often exceed the stages of large open 

water floods and thus control design of 

riparian structures. Estimation of impacts 

from ice on channel flow is largely judge

mental and requires intimate knowledge of 

local conditions. However , two of the re la-

tionships can be quantified. These are 

presented here . 

Case 1. Flow in an ice covered channel. 

During early winter flowing channels become 

covered with a floating ice sheet. The ice 

sheet provides an additional friction surface, 

and reduces the hydraulic radius, R. The 

hydraulic characteristics can be estimated, 

for wide shallow streams, by the conventional 

Manning equation: 

v = Q/A = [1.486/nJ R2 13 s1 12 (3-2) 

where 

n and R are overall flow coefficients of the 

composite bed and ice cover. 

and for wide shallow streams are approximately 
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(3-3) 

H - T 
R = o o (3-4) 

2 

where 

n 1 = Mannings coefficient of roughness of 

the bed as with free surface flow (See 

Table 3-1) 

n 2 = Mannings coefficient of roughness of 

the ice cover alone (See Table 3-2) 

H = water depth to the line of buoyancy 
0 

in the ice cover, ft. 

T = thickness of ice below the line of 
0 

buoyancy (water surface}, ft. 

A = Cross section area of the wetted channel 

in square feet. 

Roughness values for an ice cover, n 2 , vary 

widely. Values are generally higher at 

freezeup and diminish with time as the ice 

cover grows. Moreover at the same site 

coefficients can vary widely from year to 

year. The following Table 3-2 provides 

conservative design values. During the fall 

period of rapid formation of the ice cover the 

flow is both unsteady and non-uniform because 

of the storage of water in the channel 

atributable to formation of ice. During this 

period, the uniform flow Mannings formula is

not strictly applicable. A worked example of 
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flow under an ice cover is provided as Example 

3. 

TABLE 3-2 

MANNINGS ROUGHNESS COEFFICIENTS FOR 

A FLOATING ICE COVER 

Smooth Ice without drifting blocks 

beginning of winter 

middle of winter 

Rough ice with drifting blocks 

n 2 Value 

0.012 

0.010 

0.025 

Case 2 • The second type of flow in iced 

channels amenable to solution by analytical 

methods involves flow over an iced surface. 

This type of flow occurs commonly during the 

early stages of breakup. Solution is by 

conventional Mannings formula allowing for the 

altered channel area. Roughness values are 

obtained from Table 3-1. 

Example 3. Discharge and velocity in an ice 

covered channel. 

Given: Flow in a gravel bed ice covered 

trapezoidal channel with a sixty foot bottom 

width, one on two side slopes, water depth to 

line of buoyancy of a one foot smooth ice 

cover of four feet and a slope of 0. 0005. 

Find. Discharge and velocity . 
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1. Find n, for a gravel bed equal 0.03 from 

Table 3-1. 

2. Find n 2 for smooth ice equal 0. 012 from 

Table 3-2. 

3. Calculate n by Equation 3-3. 

( 3/2 3/2 ~ 2
/3 nl + ~ 

n =\ 2 
2/3 

= ( 0:033~ -1- 0.12
3
/2) 

= 0.022 

4. Calculate R by Equation 3-4. 

R = (H - t ) I 2 
0 0 

= (4- 21)/2 

= 1.5 

5. Calculate V by Equation 3-2 

v = (1.486/n) R213 s112 

= (1.486/0.022) 1.5213 o.ooos 11 2 

= 1.98 fps say 2 fps 

6. Calculate Q by Equation 3-2 

V = Q/A 

1.98 = Q/3 (60+72) 
2 

Q = 392 cfs say 400 cfs 
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3.2 Culverts 

Culverts are the most commonly occurring cross drainage 

structure in any road system. Theyare also responsible 

for an inordinate number of failures which result in 

loss of use of the road. This section is intended to 

provide a design procedure yielding an economic rational 

design. Both analytical and graphical design methods 

are presented. 

3.2.1 Hydraulic Design For Ice Free Culverts. 

Proper hydraulic design of a culvert includes 

considerations of location and alignment, 

hydrology, the hydraulics of the culvert its 

inlet and outlet, and prevention of erosion. 

The fundamental objective of hydraulic design 

of culverts is to determine the most economic 

diameter at which the design discharge will be 

passed without exceeding the allowable head

water elevation, causing erosion, or blocking 

fish passage. Although culverts are simple in 

appearance, their hydraulics are complicated. 

Their discharge capacity may be controlled by 

conditions at the inlet, friction in the 

barrel, or outlet conditions. Each of these 

components may limit the discharge capacity of 

the whole structure under specific conditions. 

It is possible, by involved hydraulic compu

tations, to determine the probable flow type 

for a given set of conditions. The most 

efficient design procedure, however, is to 

determine the capacity as limited by each of 

the components using the design aids presented 

herein. The hydraulic capacity of a total 
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TYPE 

lt1 -Z 4 l.S 
0 

11,1o: 1.0 

"•I~ 1.0 

culvert is then the least of the capacities as 

limited by any of the culvert's components. 

3.2.1.1 General Classification of Flow Types. 

For convenience, culvert flow has tradi

tionally been classified into six types 

depending on the location of the section 

limiting the capacity of the culvert and 

the relative locations of the headwater 

and tail water. Figure 3-1 provides an 

illustration of these six types and a 

definition of terms. Table 3-3 provides 

a definition of symbols and units. 

EXAMPlE TYPE EXAMPLE 

4 

SUBMERGED 
OUTLET 

'!1.=.1 0 0 .. r. 

11./0 •1.0 

5 
RAPIO F\.OW 

AT lNLET 

ht-r"15 -o·. 
h,./0: 1.0 

6 
FUU F\.OW 

FR££ OUTFAll 

Itt -Z,. 1 5 
0 •. 

"·10!1.0 

FIGURE 3-1 CLASSIFICATION OF CULVERT FLOW 
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c 

D 

D.,. 

d 

d,.. 
F 
g 

llo 
h 

h, 
h. 
K 
K. 

Ko 
k 

CULVERT 
SYM SOLS AND UNITS 

Dtfinilion 

Are:~. 

Are!l. of culvert barrel. 
Are !I. of sec.:ion of flow at critical 

depth. 
Width of contracted flow section 

for box culvert. 
Coelficient of discharge; :Uso, 

coctficient for computing various. 
culvert properties; subscripts 
refer to specific item::~, as a for 
area, k Cor conveyance, m for 
mean depth, p Cor wetted perim
eter, q Cor discharge, r Cor hy
draulic radius, 11nd t Cor top 
width. 

Maximum inside vertici!J dimen
sion of culvert ~rrel, or the 
inside diameter of a circular 
section. (For corrugated pipes, 
D is me:1llured as the minimum 
inside diameter.) 

:\fuimum inside diameter of pipe 
culvert at. entrance. 

Depth of !low measured from the 
lowest point in the cross section 
Cor culverts. 

Muimum depth in critical-flow 
section. 

Mean depth. 
Froude number. 
Gravitational constant (accel

et"ation). 
Specific energy. 
Static or piezometric head above 

::m arbitrary d:l.tum. 
d.+: Cor type 1 culvert flow. 
llc:l.d loss due to entr:1.nce con-

truction. 
Ile:ul loss due to friction. 
Velocity head at r. section. 
Conveyance of a section. 
Conveyance of critical depth 

section. 
Com·eyance of full culvert barrel. 
Adj~stmcnt factor; subscripts 

refer to specific items, :18 a 
for skewed abutments with 
c..likcs, L for length, r :1.nd R for 
radius, w for length of wing
walls, :md 8 for wingwnll angle . 

rt 

ft 

ft 

ft 

ft 

ft 

ft/sec.J 

ft 
ft 

ft 
ft 

ft 
ft 
ft1/see 
!V/sec 

!V/scc 

s,.w 
L 

L. 

m 
n 
n. 

p 

P. 

Q 
R 
Ro 

r 
s 
s. 

s. 
T 

v 
v. 
w 

h2 

"' 
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lHfinilioa 

Length of culvert barrel, bridge 
abutment, or broad-crested weir 
in direction of flow. · · 

Distance n culvert barrel projects 
beyond a. headwall or embank
ment. 

Distance from a.pproach section 
to entrance of culvert, up
stream side of contraction, 
or crest of weir. 

Channel-contraction ratio. 
Manning roughness of coefficient. 
Composite vnlue of roughneSs 

coefficient. 
Wetted perimeter of cross section 

of fiow. 
Wetted perimeter of·the paved 

invert of a culvert. 
Totnl discharge. 
Hydraulic radius. 
Hydraulic radius of· a culvert 

barrel. 
Radius of entrance rounding. 
Friction slope. 
Bed slope of culvert for which the 

normal depth and the critical 
depth are equal. 

Bed slope of culvert barrel. 
Width of a section at the water 

surface. 
Mean velocity of flow in a section. 
Full culvert velocity. 
Measure of the length of a wing

wall or chamfer. 
Length of part-full flow. 
Elevation of a point above a 

datum. 
Subscripts which denote the loca

tion o! cross sections Qr section 
properties in downstream order. 

Velocity-head coefficient. 
Acute angle between a wingwall 

and plane of c()ntractio_n o~ 
headwall; and the bevel angle. 

Less than. 
Equal to or less than. 
Gre11ter than. 
Equal to or greater than. 

Unil 

ft 

ft 

ft 

{till 

ftlll 

ft 

ft 

ft'/aee 
ft 
ft ... 

ft 

ft 

ft/sec 
ft/scc 
ft 

!t 
!t 

TABLE 3-3 



The concept of critical depth and critical 

slope is basic to classification of culvert 

flow. Critical depth, d , is the depth at the c 
point of minimum specific energy for a given 

discharge. The greatest discharge attainable 

for a given culvert cross section and avail

able energy (H) occurs at critical depth, de. 

The velocity associated with this is the 

critical velocity, v , and the culvert slope 
c 

necessary to just maintain this depth and 

velocity is the critical slope, Sc. These 

concepts are developed in many standard texts 

and will not be redeveloped here. The complex 

geometry of part full culvert sections dis

courages direct mathematical solutions for 

critical depth and other hydraulic properties. 

Therefore, for convenience, Table 3-4 through 

3-7 providing hydraulic properties for cul

verts as a function of water depth and culvert 

size are provided. These tables are from the 

U.S. Geological Survey publication 

"Measurement of Discharge at Culverts by 

Indirect Methods" (Bodhaine 1968). 

A second important consideration in classi

fying flow type is the depth of the headwater 

(h1 ) with respect to the pipe invert at the 

outlet. On the North Slope, the allowable 

headwater elevation is limited by one of two 

considerations. The first is the topographic 

height limit created because of overtopping of 

the road fill or diversion into an adjacent 

drainage. The second is an arbitrary limit of 

h = 1. SD adopted because the strong vortex 

generated at the entrance by higher heads 
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creates excessive erosion requiring extensive 

erosion protection. 

For any given installation, the culverts may 

flow under several different flow types at 

different times depending on the discharge and 

tailwater conditions existing at that time . 
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w 
I 

w 
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• 

Dlam DlamD 
(In) (II) 

6 0.500 
8 . 667 . 

10 . 833 
12 I. 00 
15 I. 25 

18 l. 50 
21 l. 75 
24 2.00 
30 2.50 
36 3.00 

42 3.50 
48 4.00 
54 4.50 

Nominal dlmenalona 

lnchea X lnchn 

~---

.,, In X Fl In 

6• 1 4 7 
6 4 4 0 
6 9 4 11 
7• 0 5 1 
7 3 5 3 

7 8 5 5 
7 11 5 7 
a• 2 . 5 9 
8 7 5 11 
8 10 6 1 

ll 4 6 3 
9 6 6 5 
ll 9 . 6 7 

10 3 6 9 
10 8 6 11 

10 11 7 1 
11• 5 . 7 3 

AnaAe 
(aq II) 

0. 106 
. 349 
.545 
. 785 

l. 23 

l. 77 
2. 41 
3. 14 
4.91 
7.07 

9.62 
12.6 
15.9 

Span (b) I RIM (D) 

Feel 

6.08 . 4.58 
6.34 4.76 
6. 76 4.1H 
7.02 5.09 
7.24 . 5.27 

7. 70 5.42 
7.94 5.60 
8.14 5.78 
8.62 5.92 
8.8-& 6. Jl 

0.32 6.26 
9.52 6.44 
9. 72 6.62 

10.22 6.77 
10.70 6.1l1 

10.92 7.09 
1[.40 7.24 

Dl 

0.250 
.444 
. 69-i 

I. 00 
1. 66 

2.25 
3.06 
4.00 
6.25 
9.00 

12.2 
16.0 
20.2 

PROPERTIES OF CIRCULAR PIPES 

TABLE 3-4 

IJM /)'II Olam DlamD AreaAe 
(In) (It) (aq II) 

0. 177 0. 157 60 5.00 19.6 
. 363 . 339 66 5.50 23.8 
. 634 . 614 72 6.00 28.3 

I. 00 l. 00 78 6.50 33.2 
I. 75 l. 81 84 7.00 38.5 

2.76 2.95 96 8.00 50.3 
4.05 4. 44 108 9.00 63.6 
5.66 6.34 120 10 78.5 
9.88 11.5 132 II 95.0 

15.6 18. 7 144 12 113 

22.9 28. 1 156 13 133 
32.0 40.3 168 14 154 
43.0 55. I 180 15 177 

D• 

25.0 
30.2 
36.0 
42.2 
49.0 

64.0 
81.0 

100 
121 
lH 

169 
106 
225 

PROPERTIES OF MULTIPLATE PIPE ARCHES 

TABLE 3-5 

Area(A) Nominal dlmenalon~ Span (b) I RIM (D) Area(A) 

/)I D"' 1)4/1 

s'l!'f' lnchu X lncbu Feel s'l!f' 
---

.'I In X .,1 In 

22 20.07 H.89 57.9 11 7 7 5 11.62 7.42 67 
24 22.66 49.43 6-i. 1 11 10 7 7 11.82 7.61 71 
26 24.11 53.42 69.6 12 4 7 0 12.32 7.75 74 
28 25.91 58.45 76.7 12 6 7 11 12.52 7.93 78 
31 27.77 63.76 8-1.1 12 8 8 1 12.70 8.12 81 

33 29.38 68.39 90.6 12• 10 8 4 12.86 8.31 85 
35 31.36 74.21 08.9 13 5 8 5 13.40 8.44 89 
38 33.41 80.32 11)8 13 11 8 7 13.94 8.58 93 
40 35.05 85.27 115 14 I 8 0 14. 12 8.77 07 
43 37.33 92.28 125 14 3 8 II 1-1.28 8.96 101 

46 39.10 08.05 133 14 10 ll I 14.82 9. 10 105 
49 41.47 105.2 IH 15• 4 9 3 15.3-1 0.23 lOll 
52 43.82 112.8 155 15 6 ll 5 15.5-l ll.42 113 
55 45.83 119.3 164 15 8 ll 7 15.70 ll.61 118 
58 47.75 125.5 173 15 10 ll 10 15.86 9.80 122 

61 50.27 133.8 186 16 5 9 11 16.42 0.03 126 
64 52.42 141.0 16• 7 10 1 16.58 10. 12 130 . 

~-- ---. ----------- ~ -------------

/)'II /)'/I 

' 
55.9 73.0 
71.0 !H.l 
88.2 119 

108 147 
130 179 

181 256 
243 351 . 
316 464 
401 590 
409 755 

609 935 . 
733 1,140. 
871 I, 370 ; 

--~~ 

D' [)'II 1)4/1 

55.06 150.0 209· 
57. 0.1 159.8 224 
60.06 167.2 235 
62.88 177. I 250 
65.03 187.0 266 

69.06 199. 1 283 
71.23 206.9 295 
73.62 215.6 309 
76.91 227.8 327 
80.28 240.3 :H6 

82.81 2·19.8 361 
85. Ill 258.8 375 
88.74 272.3 31l6 
92.35 286.3 417 
96.0-i 300.7 HO 

98.61 310.7 456 
102.41 325.8 ~ 
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COEFFICIENTS FOR PIPE OF CIRCULAR 

SECTION FLOWING PARTLY FULL 

[Coell\cienu Cor (l) llfC:l. (2) welled perimeter, (3) hydrllullcrndius, (~) convey~U~ce, (5) dlscbatio for c:ritlcal-<iepth !low, !lnd (6) top wuJlh\ 

I (I) I (Z) ! (l) I ( u (5) I (6) I 
~·· ~~ PwC.O JR•C,D•'-R----c-.-~-n-,I-Q---c-,D'ft-1 

T•C.D I 
(1) I {2) l (3) l (~) I (5) • (6) 

--~ I : -

_I c. c. I " c. c, c, I 
o. 01jlo. oo13! o. ::oo3;o. oo6ulo. oooo58 o. ooo6 o. 199 ! 
. 02 . 0037! . 28381 . 01321. 000307 . 0025 . 280 ! 
. 03 . 00691 . 3482 . 01\H . 000747 . 0055 . 341 I 
. O~! . 0105i . 4Q27l . 0~62 . 001~~6 • 0098 . 302 

diD• A•C.D' P-c.D R•C.Dl x-c.~ ~~ Q•C,D•"I_:: 

c. c. c. c. 

1 

c. 
1
_c_. _ 
I 

0. 51 0. 4027 1. 5908 0. 2531 0. 2394 1. 449 !' 1. 0011 
. 52 . 4127 1. 6108 . 2562 . 2472 1. 504 . !)!)!) 
. 53 . 4227 1. 6308 . 2592 . 2556 1. 560 l . 991\ 

. o .. , . 01471 . 40>10,. 0325 . 002--8 . 0153 . 436 
. 54 . 4327 1. 6509 . 2621 . 2630 I. 616 1 . 997 
. ss . 4426 1. 6710 . 2649 . 2110 1. 674 1 . 09s 

. 06; . 01 92! . 4949 . 0389 . 00328 . 0220 . 475 . 56 . 4526 1. 6911 . 2676 . 2791 

. 07'!. 0242! . 53551 . 0451 . 00457 . 0298 . 510 . 57 . 4625 1. 71131 . 2703 . 2873 

. OS . 02941 . 5735i . 0513 . 00601 . 0389 . 543 . 58 . 4724 1. 7315 . 2728 . 2955 

. 09 . 0350! . 60!)41. 05751 . 00775 . 0491 . 572 . 59 . 4822 }. 7518 . 2753 . 3031 

. 10 . 0-W!J . 6435 . 06351. 00966 . 0605 . 600 . 60 . 4920 1. 7722 . 2776 . 3115 

. 1~ . 0~!0! . ~·~11 . 06~~ . 011~ . 0731 . 625 . 51 . 5018 1. 7926 . 2799 . 3192 

. 1- . Oo34 1 • '01 5 . 070>o . 014- . 0868 . 650 . 62 . 5115 1. 8132 . 2821 . 3268 

. 13 . 06001 . 7377,. 08131 . 0168 . 1016 . 673 1 • 63 . 5212 1. 8338 . 2842 . 3346 

. 14 . 06GS . 7670 . 08711' . 0195 . 1176 . 6941 . 64 . 5308 1. 8546 . 2862 . 3423 

. 15 . 0739 . 7!)54 . 0929 . 0225 . 1347 . 714 . 65 . 5404 1. 8755 . 2882 . 3501 

1. i33 i 
1. 792 l 
1. 853 i 

I. 9151 1. 977 

2. 041 l 
z. 1o6 I 
2. 172 
2. 23!) !' 
Z.· 307 . 

• 9!):J 
. 9!)() 
. !lSi 
. !JS-4 
. 980 

. 975 

. 9i1 

. 966 

. 960 

. 954 

. 16 . os~!~ . ~~:w! . 098~! . o;s1 . 1530 . 733 ! . 66 . 5499 1. 8965 . 2900 . 3579 

. 17 . OSSo . ::;oOO,. 104-l. 0-91 . 1724 . 751 II . 67 . 5594 1. 9lii . 2917 . 3658 

. 1S . 0961 . S7G3 . 1097 . 0327 . 1!)28 . 768 I . 68 . 5687 1. 9391 . 2933 . 3727 

. 1!) . 103 9 . ~0201 . 1152! . 03GG . 2144 . 785 , . 69 . 5780 1. 9606 . 2948 . 3805 

2 376 
::?.446 
2. 51S 
2. 591 
2 666 

i . !)47 
. !:140 

i . !)3:! 

. 20.

1

. 1118 . 9273 . 1206\ . 0405 . 2371 . 800 I . 70 . 58_72!1. 9823 . 2962 . 3874 

. 22 . l:?Sl . 076-1 . 1312 .. 0·191 . 2857 . S28 . 72 . 6054 2. 0264 . 2987 . 4021 

. !J25 

. !J17 

• !>OS 
. so.-. 
. sss 

. 21 . 1199 . !1521 . 12591. 0446 . 2609 . 8151 . 71 . 5964 2. 0042 . 2975 . 3953 

. :?3, .. 13G51L 0003 . 1364,. 0537 . 3115 . 842 . 73 . 5143 2. 0488 . 2!)98 . ·WOO 

. :?4 . 1H!) 1. 0230 . 141G . 0586 . 3386 . 854 
1 

. 14 . 6231 2. 0714 . 3008 . 4157 
. 251 . 15351' 1. 0-172 . 14661. 063. 4 . 3666 .. 866 I . 751. 6319 2. 0944 . 3017 ; 422G 

2 741 
::?. 81\J 
2 80S 
:!. 97S 
3. 061 

•. ,<:,;; 
t.. .• ::ili6 

. 26j . 1623 1. 0701 . 1516 . 0685 . 3957 . 8711 . 76 . 6405 2. 1176 . 3024 . -1283 I :~ 145 ' 

. :?it. 17111 1. 092$ . 15GG . 0740 . 4259 . 888 . 77 . G489 2. 141:? . 3031 . 43-HJ :;. 231 

. :?SI . lSUO 1. 1152 . W14 . 0792 . 4571 . 898 . . 781' . G573 2. 1652 . 3036 . H L} I 3. 320 

. 2!>j . 18!>0 1. 1373 . 1G62 . 0848 . 4893 . 908 , . 79 . 6655 2. 1895\ . 3039 . H70 :3. 411 

. 30! . 1082. 1. 1593 . 1700 . 0007 . 523 . 9171 . SO . G736 2. 2143 . 3042 . 4524 : 3. 50•) 
' I 

. 311. 20741 1. lS10 . 1756 . 0!>68 . 557 . 925 . 811 . 6815 2. 23!>5 . 3043 . 457S t i ~g~ .· 

. 321 . 2167 1. 2025 . 1802 . 1027 . 592 . 933 . 82 . 6893. 2. 2653 . 3043! . 4()30 I 3. S06 ' 

. 33!' . 2260 1. 2239 . 1847 . 1088 . 628 . 940 . 83 . 6969 2. 291ti . 30411 . 4681 . 
• 34 . 2355 1. 2451 . 1891 . 1155 . 666 . !)47 . 84 . 7043 2. 3186 . 30381. 4731 i 3. 914 : 
. 351 . 2450 1. 2661 . 1935 . 1220 . 704 . 954 . 85 . 7115 2. 34621 . 3033 . 4768 I 4. O:?S 

. 361: . 254~ 1. 2870 . 1978 . 1283 . 743 . 960 . 86 . 7186 2. 3746 . 302G . 4Sl6 ~~ 4. 147 . 

. 37 . 2642 l. 3078 . 2020 . 1350 . 784 . 066 . 87 . 7254 2. 4038 . 3018 . -1851 4. 272 

. 3SI . 2739 1. 3234 . 2062 . 1421 . 825 . 971 . 88 . n2o z. 4341 . 3007 . 4oo4 1 -t. 4o6 

. 30; . 2836 1. 3490 . 2102 . 1488 . 867 . 975 . 89 . 7384 z. 4655 . 299sl . 4!)16 I -1. 34!.1 • 

. 40! . 2934! I. 3694 . 2142 . 15Gl . 910 . 080 . 90 . 7445 2. 4981 . 2980 . 4!J35 4. 70 
i I I i ' 

. 41; . 3032: 1. 3898 . 2182 . 1631 . 955 . 984 . 91 . 7504 2. 5322 . 29631 . 4051 I -1. Si 

. 4:?: . 31301 1. 4101 . 2:?20' . 1702 1. 000 . 987 . 92 . 7560 2. 5681 . 2!)44,. 4!JGG l 5. !Hi 

. 43!' . 32291 1. -t3o3 . 22ss . t78o 1. 046 . 99o . 93 . 7612 2. 6o6t . 2921 . 4977 I :>. "1.7 

. 44 . 332SI 1. 4505 . :.!295 . 1854 1. 003 . 993 . 94 . 7662 2. 6467 . 2895\ . -1979 i 5. 52 

. 451. 342$ 1. 4706 . 2331 . 1931 1. 141 . 995 . 95 . 7107 2. 6906 . 28651. 4070 I 5. S1 

. 46! . 3527 1. 4907 . 23GG . 2002 1. 190 . 907 . 96 . 7149 2. 7389 . 2829 . 49~~ ~: ~~ 

. 47! . 3627 1. 5108 . 2·1011. 2080 l. :?40 . 998 . !)7 . 7185 2. 7934 . 2787,. 49 
4Sl 37'>7 1. 5308 . 2435 . 2160 1. 291 . 999 . 98 . 7817 2. 8578 . 2735 . 4002 7. 41 

: 49~ : 3S~7j 1. 5508 . :!-!Go . 2235 1. 343 1. 000 . 99 . 7841 2. !J412 . 26G6 . 4824 S. S3 

.S.:H 

. S4:! 

. S2S 

. Sl.~ 

. suo 

. i'S.:i 

. i'GS 

. i!i1 

. j':J;) 

. 714 

. 6!14 

. 67:; 

. ();)II 

. u:!G 

. i;()O 

. ;;;:! 

. .>4:~ 

. :i I o 

. 47:> 

. -436 

. :m:. 

. :Ht 

. :?SI 

. 1 !J! 

. 001 . 50:. 3927; l. 5708 . 25001.2317 1. 396 1. 000 1. 00 . 7854 .3.1416 . 2500!. 4633 ,-------i __ .;..____.;___ ___ _;_ _____ .. ____ ··--·· __ ...:._ __ ..:.__ _ _:_ _ _.:... __ _;_ ___ _ 
• cf•IXI!l.Umu.m ucplll of w:ucr in C.:cl; D•Jiumctcr .:a ;;ill". , ., !F.et. 
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dllJt 

0.01 
.02 
.03 
.04 
.05 

.06 

.07 

.08 

.09 

.10 

.11 

.12 

.13 

. 14 

.15 

.16 

.17 

.18 

. 19 

.20 

. 21 

.22 

. 23 

.24 

.25 

26 
·.27 
.28 
.29 
.30 

.31 

.32 

.33 

.34 

.35 

.38 

.37 

.38 

.39 

.40 

. 41 

.42 

.43 

.44 

.45 

.4& 

. f7 

.48 

.49 

.50 

COEFFICIENTS FOR PIPE -ARCHES 
FLOWING PARTLY FULL 

[c0t1!lclalta for (1) VS. (2) h)'drsulle radfal. (3} CODny&Dte. (t) IDftll deptb. (5} dl3:b:lrge Cor c:ritic::ll~eptb flo.,.. I 

(1) I. (2) I (3) I (t) I (S) I I (3) ' (4) (1} (2) I 
I ; 

' (~) 
I 

A•c.J>O I a-= IK•c•':'l •--c-"1•-c..., diD< A•C..IJI 
I l , 

R•C.D 1 K c J)Oi'. ~.-c.D 1 Q-c.r;an 
- •-;-t ! 

c. 1 c. c. c. c. c • I 
.L l'fe-...a .._If- 11adt X 4 r .. Tlacto. 

0.005 0. 018 0.000 0.018 o. 003 0.51 0.586 
.009 . 019 .001 . 019 .007 .52 . 600 
. 014 .02S .002 .025 .012 .53 .614 
. 019 .029 .003 .029 . 018 .54 .628 
. 026 .036 .004 .03S .028 . 55 .643 

.033 • ().42 .00& .041 .038 . 56 .657 

.042 • 048 .008 .048 . 052 .57 . 671 

.050 .054 . 011 .054 . 066 .58 .686 

.059 . 061 . 014 . 061 . 082 . 59 . 100 

.068 .067 .. 017 .067 . 099 .60 .714 

.078 .075 . 021 .076 .122 . 61 . 724 

.089 .082 . 025 .084 .145 .62 .133 

.099 .089 . 029 .091 . 170 .63 . 743 

.110 . 096 .034 .099 . 195 I .64 . 752 

.120 . 102 . 039 .106 . 221 ! .65 . 762 

. 131 .109 .044 .114 . 2S1 . 66 . 776 

.142 .115 .050 .122 .282 .67 . 790 

. 154 . 121 . 056 .129 .31! .68 .805 

. 165 . 127 .062 .137 . 346 . 69 . 8191 .176 .132 .068 .144 .380 . 70 . 833 

.189 I .139 . 075 .153 .418 .71 
.8431 . 201 .145 . osz I . 162 • 458 .72 .852 

. 213 . 151 .090 . 170 . 499 .73 . 862 

.226 . 157 . 098 .178 . 541 .74 . 871 

. 238 .163 . 105 .186 . 583 .75 . 881 

.252 .170 .115 .197 . 635 .16 . 890 

.267 . .177 .125 .207 . 688 .77 . 900 

. 281 .184 .135 .217 .742 . iS . 909 

.295 . 191 .145 .221 .797 .79 . 919 

.309 .197 .156 .236 .854 .80 . 928 

.324 .203 .166 . 246 . 912 .81 . 936 

.338 .209 .177 .256 . 972 .82 . 944 

.352 .215 .188 .266 1. 03 .83 . 951 
.. 367 .221 .199 .278 1.09 .84 . 959 

.381 .227 .210 .286 1.16 .85 .966 

.392 .231. .219 
. 
-~ 1. 21 .88 .973 

.404 .234 .228 .303 1. 26 .87 .980 

.415 .238 .237 .312 1.32 .88 . 986 

.427 .241 .24& .320 1.37 .89 . 993 

.438 .2~ .255 .329 1.42 .90 1.00 

.450 .249 .285 .338 1. 49 . 91 1.00 

.463 .252 .275 .341 1.55 .92 1.01 

.475 .256 .285 .357 1. 61 .93 1. 01 

.488 .260 .295 .366 1.67 . 94 1. 02 . 

.500 . 263 . 305 .318 1.14 .95 1.02 

.514 .288 .317 .388 1.82 .96 1.03 

.528 .m .330 .400 l.gQ .97 1.03 

.543 .278 .342 .412 1. 98 .98 1.04 

.557 .281 . 3:55 .424 2.06 .99 1. 04 

.571 .285 .367 .436 2.14 1. 00 1. 05 
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c. l 

0.2891 

.2921 .296 

.300 

.304 
I 

. 3071 

.311 

. 314 

. 318 

. 321 

. 321 

.322 

.322 

. 323 

. 323 

. 327 I 

. 330 

. 334 

. 337 

. 341 
I 

. 341 1 

. 341 1 

. 342 i 

. 342 

. 342 

. 343 

. 345 

. 346 

. 347 

. 349 

. 347 

. 345 

. 344 

. 342 

. 341 

.338 

. 336 

.334 

. 332 

. 330 

. 326 I 

.323 

. 319 

. 316 

. 313 

. 304 

.2981 .288 

. 281 

. 214 
! 

i 1 

c. : c. i 

o. 380! 0.450! 
. 393; . 463: 
. 406 l . 476 i 
. 4191 . 490 i 
. 431 . 504 ~ 

.445 . 519 ! 

.458 .5351 
• 471 . 551 
.484 I .. '}68: 
. 497 I . 584! 

I 
. 505! . 597 i 
. 512 . 609 l 
. 519 ' . 621 ! 
. ~26l . 634 i 
• <>33 I . 647! 

: i 
. 5471 .666l 
. 561 . 686 i 
. 576 i . 706! 
. 590 1 . 727 1 

. 6041 .749 i 

. 611 i . 766: 

. 6191 . 784 ~ 

.626 t . 803! 

. 633' .822 1 

. 64o 1 . 841 : 
I 

. 864 l . 649j 
. 657 I . 889 I 
. 666: 914 I . i 
. 6751 . 940 i 

. 684 . 967! 

. 681 I . 998 i 

. 690 I 1. 03 I 

. 694 1.06 ; 
I 

. 6971 1. 10 1 

. 701 I 1.14 ! 
i 

1. 18 ~ .702 I 
.704! 1. 23 
.1061 1. 29 I .101 1.3S 
. 709 I 1. 41 I 

. r07 I 1. 50 I 

. 7051 1. 60 I 
' .704 1.71 I 

.702 1.83 I 

.701 2.02 I 

. 691 ----·---

.682 ------·-.673 --------.665 --------

. 658 --------

c. 

2. 23 
2.32 
2.41 
2.50 
2. 59 

2. 69 
2.79 
2.89 
2.99 
3.1 0 

3.17 
3.25 
3.32 
:J • .fO 
3.48 

3.59 
3.11 
3.84 
3.96 
4.09 

4. 19 
4.28 
4.38 
4.48 
4.58 

4. 70 
4. 81 
4.93 
5.06 
.'}. 1 8 

5. 31 
~. 4 
5. 57 

3 

0 ;;_; 
.';.85 

6.01 
6.18 
6. 3.'; 
6. 54 
6. 74 

6.98 
1.23 
7. 52 
1. 8 2 
8. 25 

----------------------------------·-----
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TABLE 3-7 {CON'T) 

• (1) - I (:I) (3) (4) (&) (1)· <:z> ~~ (4) !·m 
d/])1 

~ 
R•c.D x-c.!!! d.• C.!) Q•Col)lll d/J) A~C.DI R•C.D I K c IJMt I 4.-C.J) i Q•C./)11>11 

" . - ·•1 1 

c. c. c. c, c. c . I c. I c. I c. . 
B.. N.-..&-. 7 C.. t bodl X I C.. 1 bodl 

I 
0.01 0.006 0. 017 0.001 0.017 O.OOi 0.51 0.594 0.283 0.380 0.447 2. 25 
.02 . 012 .022 . 001 .022 -010 .52 .609 .281 .394 . 462 2.35 
.03 . 016 . 026 .002 .026 . 015 .53 . 625 .292 .409 . 476 2. 45 
.04 . 021 .029 .003 .029 .020 .54 . 640 .296 .423 . 491 2.55 
.05 . 028 -035 .004 .035 .029 . 55 .656 -301 .437 .506 2. 65 

.06 .035 .040 .006 .039 .039 .56 -661 . 303 .«7• . 518 2. 72 

.01 . 044 .047 .009 .0.1 .055 .51 .619 .305 .457 .530 2.80 

.08 .054 .054 . 011 .054 .071 .58 .. 690 .. 307 .467 .542 2.89 

.09 . 064 . 061 . 015 • 061 .089 .59 . 702 . 309 . 476- . 555 2.97 

.10 .073 .067 . 018 .061 .108 .60 .71-i . 311 .486 .568 3.05 

.11 . 085 . 075 . 022 .016 .133 .61 . 725 . 313 .497 . 582 3.14 

.12 . 096 . 083 .021 .084 .159 .62 . 737 . 315 . 507 . 597 3.23 

.13 .108 . 090 .032 .092 .186 . 63 . 748 . 317 . 517 . 613 3.32 

.14 .120 . 096 .037 . 100 . 215 .64 . 760 .320 .528 . 628 3.42 

.15 .131 . 103 . 043 .107 .244 .65 . 771 .322 .538 .644 3. 51 

.16 . 141 . 108 .048 .114 . 270 .66 . 78"4 .324 .550 . 662 3.62 

.17 . 151 .114 . 053 . 120 .298 .67 . 798 .326 .562 .. 681 3.74 

.18 . 161 .119 .058 . 127 . 326 .68 . 811 .329 .574 . 701 3.85 

.19 . 171 .124 . 063 . 133 . 354 . 69 . 824 . 331 .586 . 721 3.97 

.20 . 181 . 128 . 068 . 139 .383 .70 .837 . 333 .597 . 141 4.09 

• . 21 .194 . 135 . 076 . 147 . 422 .11 .848 . 335 .608 . 761 4.20 
.22 . 206 . 141 I . 083 .156 . 461 .72 . 860 .337 . 619 . 781 4. 31 
.23 . 218 . 147 I .090 . 164 . 502 . 73 . 872 . 339 .629 . 801 4.43 
.24 .231 . 153 .098 . 172 . 544 .74 . 883 . 341 .640 .822 4.54 
. 25 . 243 . 159 . 106 . 181 . 586 .75 . 895 . 343 . 651 .844 4.66 

. 26 . 258 . 166 . 115 . 191 . 639 .76 . 905 . 343 . 659 . 868 4. 78 

.27 .272 .172 . 125 . 201 . 693 .. 11 . 915 .344 .661 . 892 4.90 

. 28 . 287 . 179 . 135 . 211 . 749 . 18 . 925 . 345 . 616 . 918 .'). 03 

.29 . 302 .185 .146 .222 .806 . 79 . 935 . 345 .684 . 945 i .'). 16 

. 30 . 316 . 192 . .156 .232 .864 .80 . 945 .346 .692 . 972 i 5.29 

. 31 . 330 .198 .167 .242 . 921 . 81 . 956 . 346 . 700 1. 01 5.4a 

.32 . 344 . 204 .177 .251 . 979 .82 . 968 . 346 . 709 1. 04 5.61 

.33 .358 .209 .188 . 261 1.04 .83 . 980 . 345 .111 1.08 :;, 78 

.34 . 312 . 215 .198 . 211 1.10 .84 . 991 . 345 . 725 1. 12 .5. 95 

.35 .386 . 221 .209 . 281 1.16 .85 1. 003 . 345 .733 1. 16 6. 13 

.36 . 401 .226 .221 .292 1. 23 .86 1.009 .342 .734 1. 21 6.30 

.31 . 417 .232 .234 .304 1.30 .87 1. 015 .340 .735 1. 26 6.47 

.38 .432 .238 .246 • 316 1.38 .88 1.021 . 338 . 736 1. 32 6. 65 

.39 .447 .243 .259 .327 1. 45 .89 1. 021 .335 . 737 1.38 6.84 

.40 .463 .248 .272 .339 1. 53 .90 1.034 . 333 . 738 1.« 7.04 

. 41 . 47-4 .252 .281 .348 1. 59 . 91 1. 039 . 330 . 737 1. 52 1.28 

.42 • 486 . 255 .290 . 357 1.65 .92 1.0« . 321 . 736 1. 61 7.52 

.43 .498 .259 . 300 . 366 1. 71 .93 1. 050 .324 . 735 1.72 7.82 

.44 . 509 .262 . 310 . 375 1.77 .94 1 055 . 321 . 734 1.85 8. 15 

.45 . 521 .265 . 319 .384 1. 83 .95 1. 061 . 318 .734 2.04 8.59 

.46 .532 .268 . 329 .394 1.90 . 96 1. 064 . 310 .724 -------- --------

. 47 .5« .270 . 338 . 404 1. 96 .97 1.068 . 302 .715 -------- --------

.48 .555 .213 . 347 . 413 2.03 .98 1.072 . 295 . 706 -------- --------

.49 .567 .275 .357 .423 2.09 .99 1.076 .288 .698 -------- ·------

.50 .579 .278 . 366 .433 2.16 1.00 1. 081 .282 .691 -------- -------

• 
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TABLE 3-7 ( CON'T) 

I m 1 m m w j m 
1 

! A•C.D' j R•C.D I K•c•.c:'"! 4.-c...o I Q-C.D'i' I 
I I~ I I I I c. I c. I c. I c. c. : 

0. 01 
. 02 
. 03 
. 04 
. 05 

.06 

. 07 

. 08 

. 09 

. 10 

.11 

. 12 

. 13 

. 14 ! 

. 15 I 

. 16 i 

. 11 I 

. 18 I . 19 

. 20 I 

. 21 

. 22 

. 23 I 

. 24 I ,_ . _., 
·. 26 
. 27 
.28 
. 29 
. 30 

. 31 

.32 

.33 

. 34 

. 35 

. 36 

. 37 

.38 

. 39 

.40 

.41 

. 42 
• 43 
.44 
. 45 

.46 

. 47 

.48 

. 49 

. 50 

o. 007 
. 013 
. 020 
. 027 
. 036 

. 045 

. 063 

. os1 I 

. 08i 

. 0931 

. 106 

. 119 

. 132 ! 

. 145 l 

. 158 I 

. 172 l 

. 185 1 

. 198 I 

. 211 I . 22-1 

.239 I 

. 254 i 

. 269 

. 284 

. 299 

. 314 . 

. 329 

. 344 

. 359 

. 374 

. 386 

. 398 

. 410 

. 422 

. 434 

• 449 
• 463 
. 478 
. 493 
. 508 

. 521 

. 535 

. 548 

.. 561 

. 574 

• 588 
.602 
. 615 
. 629 
. 643 

0. 015 
. 021 
. 026 
. 030 
. 037 

. 044 

. 057 

. 070 

.013 

. 077 

. 085 

. 094 

. 101 

. 109 

. 116 

. 123 

. 131 

. 138 

. 144 

. 151 

. 159 

. 166 i 

. 174 

. 181 

. 188 

. 194 

. 201 

. 207 

. 213 

. 218 

. 223 

. 227 

. 231 

. 235 

. 239 

. 244 

. 250 

. 255 

. 260 

. 265 

. 268 

. 272 
• 275 
. 278 
. 281 

. 285 
• 289 
• 293 
. 296 
. 300 

I 
0. 001 ' 

• 002 
. 003 
. 004 
. 006 

. 008 

. 014 

. 020 
:023 
. 025 

. 030! 

. 0361' 

. 043 

. 049 I 

. 0561 

. 063 ! 

. 071 

. 078 

. 086 

. 0~4 I 
i 

. 1041· 

. 114 

. 124 I 

. 135 

. 146 

. 157 

. 168 

. 179 

. 190 

. 201 

. 211 

. 220 
• 229 
. 239 
. 248 

. 260 
• 273 
. 286 
. 299 
. 312 

• 322 
. 333 
. 344 
. 355 
. 366 

. 378 
• 391 
• 403 
. 415 
. 428 

0. 015 
. 021 
• 026 
• 030 
. 036 

. 042 

. 056 

. 070 

. 013 

. 011 I 

. 086 

. 096 

. 105 

. 114 

. 123 I 
I 

. 1321 

. 141 

. 1491 

. 158 

. 166 

. 176 

. 186 

. 196 

. 205 

. 215 

. 225 

. 235 

. 245 

. 255 

. 265 

. 273 

. 282 
• 290 
• 299 
. 308 

. 319 

. 330 

. 342 

. 354 

. 365 

. 376 
• 387 
. 398 
• 409 
. 420 

• 433 
. 445 
. 457 
. 470 
• 483 

I 
o. 005 I 

. 011 I 

. 0191 . 026 

. 039 

. 052 II 

. 085 

. 121 1 

. 133 I 

. 1461 

. 177 I 

. 209 1 

. 243 i 

. 279 : 

. 315 : 
:1 

. ~;)4 lj 

. 394 i 

. 434 ! 

. 476 l 
• ;)1!) . 

. 570 ! 

. 622 ! 

. 676 

. 731 

. 786 

. 845 

. 905 

. 966 
1. 03 
1.09 

1. 14 
1. 20 
1.25 
1. 31 
1.36 

1. 44 I 
1. 51 
1. 59 
1~66 
1. 74 

1. 81 
1. 89 I 1.96 
z. 04 I 
2.11 

2. 19 
2.28 
2. 36 
2. 4.'i 
2. 54 
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I m <z> <3> 14) 

~~------~------ I 

t5) 

A;;;C.D' j
1 

R•C.D : K C IJOI> i d.~c.D i QaC.D'--= : • •-;-; I 
----.;------: 
1 c. i c. c. c. 1 c. -

I 

o. ~1 I . :>2 
• 53 
. ;)41 
. 55 

. ;)6 II 

. 57 

. 58 I 

. 59 I 

. 60 

. 61 

. 62 

. 63 1 

. 641 . 6;) 

. 66 j 

. 67 i 

. 68! . 6!) 

. iO 

. 11 I -., 
:731 
.14 
• I:) 

. 76 

. 77 

. 78 

. 791 

. 80 

. 81 

. 82 

. 83 

. 84 

. g.; 

.86 

. 87 

.88 

. 89 

.90 

. 9.1 

. 92 

. 93 

. 94 

. 95 

.96 

. 97 

. 98 

. 99 
1.00 

o. 6.;sl 
. 673 I 
. 688 
. 1o3 I 
. 718 l 

. 730 

. 742 

. 7~4 

. 7651' . 777 

. 7891 . 801 

. 813 

. 825 

. 837 i 
I 

841) : 

. 861 : 

. s1:~ 1 

. 88'> 1 

. 897 ! 

. 909 l 

. 921 i 

:~!~I 
. 9.'i7 

. 966 

. 975 

. 984 

. 993 . 
1. 002 i 
1. 011 1 
1. o2o I 
1. 029 
1. 0381 
1. 047 

1. 054 
1. 062 
1. 070 
1. 078 
1. OS.'> 

1. 091 
1. 097 
1. 1031 
L 109 
1. 11:> I 
1. 119· 
1. 123 
1. 127 
1. 130 
1. 137 

I 

o. 304: 

. 3081 . 31~ 

. 31;) 

. 319 
i 

. 322 ,

1

_ 
. 324 
. 326 
. 3281' 
. 331 

I 

. 3331
1 

• :J.'J.') 
. 337 . 
. 339! 
. 341 ! . 

; 

:142 ; 
. :344 l 
. :>4a I 
. :~47 l 
. 348 ! 
···o I . . ,, i 

. 352 l 

. 354 i 

. 3'>;'; i 

. :l:i7 

. 357 

. 357 

. 357 

. 3.'jj 

. 358 

:~~~I 
. 355 
. =~;;,, I 
. 354 

. :Jil2 : 

. :!491 

. :J47 

. 34;) . 

. 343 r 

. 339 

. 3361 

. 332 

. 329 

. :J26 

.:n8 

. 311 

. 304 

. 297 

. 291 

0. 442. 
• 4'>6 
. -170 i 
. 484 i 

• 498 i 
. 509 I 
. 520! 
. a31 I 
. 541 ; 

--2 I . :);) i 
. :)63 I 

. '!1~! . ,g,, ; 

. ;';96 . 

. 607 : 

. 618 ; 

. 628 i 

. 639 1 

. 649 1 

. 660 I 

! 
. s11 ; 
. 682 i 
. 693 ; 
. 704: 
. 716 1 

. 722 li 

. 729 

. 736 i 

. 7431 . 7il0 

. 7'>6 ! 

. 761 I 

. 767 ! 

. 772! 

. 778 i 

. i'81J ~ 
• i'S:l ; 
. 78;) t 
. 788 t 
. 790 ; 

i 
. 789 ! 
. 788 1 
. 787 1 
. 786 I 
. 78'> I 

I 
I 

0. 497 
. :311 
.• )2.) i 
.• );)!) i 
. .:;.:;:I : 

. .:i66 

. :i78 ~ 

.• '>90 I 

. so:~ : 

. 616 ' I 

. 631 ! 

. 64;'; i 

. 661 . 

. 676 l 

. 692 i 

. 708; 

. 72-l : 

. 740 i 
-·- I • I .0)1 

. 77-l ; 

. 796 

. 819 ! 

. 84:I 

. S67 : 

. 892; 

. 916, . 

. 940 

. 964! 

. 990 
I. 02 : 

L o:~ 
I. n.; 
1. 07 
I. OS I 

I. Ill , 

I. 1 j' 
l. :!-4 
l. :>2 
1. -ll 
I .. )1 I 

I. 611 : 
1. ov· ' 
I. 82 . 
1. 97 I 

., 1- ! 
- I i 

2. s:; 
:!. !J:; 
::. n:t 

:;. II 
:t :!ll 
:t ~) 
:t :t7 
:t 46 

:t .;6 
:t 6.) 
:t j':; 
:t 8.:i 
:;. !).; 

-l. ().) 
-4. 16 
4 ''6 
""· :ti 
-4. +" 
4. 611 
-1. j',, 
4 .. "H 
4. !lH 
.) .... 
.;. :!4 
.i. :t6 
.;. -~~ 
.;. 61 .. 
.). ,., 
.1. :--c:: 
.) .. ~):; 

6. n., 
6 .. t:• 
6. :! .• 

6. 41; 
6. i'l 
6. !li' 
i. :!6 
7 . .-,. ... 

i. s .. 
~- lll 
~- -t.:i 
~.S.:i 
!l. :t! 

. 77.} ! ________ !'··-·--· 

. 765 •• -----. ---. - •• 

. !56 --------!·--·---

. t48 -------- ---·-·-

. 739 1--- ----+ -- ----
. !· 

• 
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TABLE 3-7 ( CON10) 

• 
! w-1 rn I ~ I ~I i I I I ' 

(S) 
I (1) (2) (3) (4) ($) 

dJIJl I .-t-c.DJ I R•C..D I x-c.r:•l ~~--c...D ' Q-C..D" I d./ II' -i~C.IP I R•C • .D lx-c~ d.•C..D Q•C,J)IIn 

·1 c. 1 c. 1 c. j c. c, I c. I c. I c. ! c. c. -

1 
. o3u I 

-
0. 007 o. 014 0. 001 0. 014 0. 004 Q4841 0.488 ' 0. 01 0. 51 0. 710 2 81 

. 02 . 013 . 021 . 002 . 021 . Oll . 52 .724 . 315 . 498 • 501 2 91 

. 03 . 020 • 027 . 003 • 027 . 019 . 53 .739 . 318 . 512 . 514 3. 01 

.04 . 027 . 032 . 004 • 032 . 028 . 54 .754 . 321 . 526 . 527 3.11 .05 . 037 . 038 . 006 • 038 . 041 . 55 .769 . 324 . 539 . 541 3. 21 

.06 • 046 . 044 . 009 . 043 . 054 . 56 .783 . 327 . 553 . 555 3. 31 

.07 . 057 • 050 . 012 . 050 . 072 . 57 • 797 . 330 . 566 . 569 3.41 

.08 . 068 . 056 . 015 . 056 . 091 .58 . 811 . 333 . 580 . 584 3. 52 

. 09 . 079 . 063 . 019 . 063 . 113 . 59 . 825 . 336 . 593 . 599 3. 63 

. 10 . 091 . 069 . 023 . 069 . 136 • 60 .840 . 339 . 607 . 614 3. 73 

.ll . 104 . 078 . 028 . 078 . 165 . 61 . 854 . 342 . 620 . 630 3. 85 

. 12 . 117 . 085 . 034 . 086 . 196 . 62 . 867' . 344 • 633 . 647 3. 96 

. 13 . 131 . 093 . 040 . 094 . 228 . 63 • 881 . 347 . 646 . 664 4.. OS 

. 14 . 144 . 100 . 046 . 101 . 261 . 64 . 895 . 349 • 6.59. . 682 4.. 20 

. 15 . 158 . 107 . 053 . 109 . 296 .65 . 909 . 351 . 673 . 700 4.. 32 

• 
. 16 . 173 . 115 . 061 I . 118 . 337 I . 66 . 921 . 352 . 683 .116 4.. 42 
. 11 . 188 . 123 . 069 . 127 . 380 . 67 . 934 . 354 . 694 . 733 4. 53 
. 18 . 203 . 130 . 077 . 136 . 424 . 68 . 946 . 355 .704 . 750 4. 65 
. 19 . 218 . 137 . 086 i . 144 . 470 . 69 . 958 . 356 . 715 . 767 4. 76 
. 20 . 233 . 144 . 095 f . 153 . 517 . 70 . 970 . 357 . 725 . 785 4.88 

. 21 . 248 . 151 . 105 . 162 . 569 .71 . 982 . 358 . 735' . 806 5. 00 
-22 -264 . 159 - 115 ' . 172 . 6221 . 72 . 994 . 359 . 746 . 827 ~- 13 
. 23 . 280 . 166 . 126 i . 181 . 676 . 73 1. 005 . 360 . 756 . 848 ~.26 
. 24 . 295 . 173 . 136 . 191 . 732 .74 1. 017 . 361 . 766 . 871 I ~- 39 
. 25 . 311 . 180 . 147 . 200 . 789 . 75 1. 029 . 362 . 776 . 894 - -·) .) . .,_ 
. 26 . 328 . 188 . 160 . 2ll . 856 . 76 1. 039 . 361 . 783 9181 ~- 6.i 
. 27 . 345 . 195 . 173 . 222 . 924 . 77 1.048 ·. 361 . 790 . 944 .). 78 
. 28 . 363 . 203 . 186 . 233 . 9941 . 78 1. 058 . 361 . 796 . 971 .'i. 92 
. 291 . 380 . 210 . 199 . 244 1. 07 . 79 1.068 . 360 . 803 . 999 6. Q;) 
. 30 . 397 . 217 . 213 . 255 1. 14 . 80 1. 077 . 360 . 810 1. 03 I 6. 20 

. 31 . 411 . 222 . 224 . 264 1. 20 . 81 1. 086 . 359 . 815 1. 06 t 
6. 3.i 

. 32 .425 . 227 . 235 . 274 1. 26 . 821 1.096 . 358 . 821 1. 10 i 6. :'i1 

. 33 .440 . 232 . 247 . 283 1. 33 . 83 1. 105 . 3.')7 . 827 l. 13 ~ 6. 68 

. 34 . 454 . 237 . 258 . 293 1. 39 . 84 1. 114 . 3S7 . 832 1. 17 I 6. 8.'> 

. 35 . 468 . 241 • 269 . 302 1.46 .85 1. 123 . 356 . 838 1. 22 1. 03 

. 36 . 484 . 247 • 283 . 313 1. 54 .86 1. 132 • 354 . 842 1. 27 I 7. 24 

. 37 .499 . 252 . 296 . 324 1. 61 • 87 1. 140 . 353 . 846 1.33 i. 46 

.38 . 515 . 257 . 309 . 335 1. 69 .88 1. 149 . 352 . 8.'>1 1. 39 I 7. 69 

. 39 . 530 . 262 . 323 . 346 1. 77 . 89 1. 158 . 350 . 855 1.46 i. 93 

. 40 . 546 . 267 . 337 . 357 1. 85 .90 1. 167 . 349 . 859 1. il3 8. 19 

.u . 561 . 272 . 349 . 369 1. 93 . 91 1. 173 . 346 . 858 1. 62 8. 46 

. 42 . 576 . 276 . 362 . 380 2. 01 . 92 1. 179 . 342 . 857 1.71 8. 7:i 

. 43 . 591 . 280 . 376 . 391 2. 10 . 93 1. 185 . 339 . 856 1. 8.'i 9. 14 

. 44 . 605 . 284 . 389 . 403 2. 18 .94 1. 191 . 336 . 855 2.00 9 .. ')7 

. 45 . 620 . 288 . 402 . 415 2.27 . 95 1. 197 . 332 . 8.';4 2.22 10. 1 

. 46 . 635 . 292 . 416 . 427 2.35 .96 1. 203 . 324 . 844 -------- ...................... 

. 47 . 650 . 296 . 429 . 439 2.44 . 97 1. 209 . 317 • sa.r; -----·-- ·-------.48 . 665 . 300 . 443 . 451 2. 53 .98 1. 215 . 310 . 826 -------·1···-----. 49 . 680 . 304 . 457 . 463 2. 63 .99 1. 220 . 303 • 818 

= === ===':!== = == = = = 
. 50 . 695 . 308 . 411 . 476 2. 72 1.00 1. 226 . 297 . 810 

I 

• 
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0.01 
.02 
.03 
.04 
.05 

0.6 
.07 
.08 
.09 
.10 

.11 

.12 

.13 

.14 

.15 

.16 

.17 

.18 

.19 

.20 

.21 

.22 

. 23 

.·24 

.25 

.26 

.27 

.28 

. 29 

.30 

. 31 

.32 

. 33 

. 34 

. 35 

.36 

.31 

.38 

.39 

.40 

.41 

.42 

.43 

.44 

.45 

.46 

.47 

.48 

.49 

.50 

TABLE 3-7 (CON'T) 

I (2) I (3) I <•> ~~ (1) I I i ! {1) (2) (3) i (4) (5) 
I 

A-c~ I a-c.D I x-c.r:;! d.-c..D i Q-c.l}JIS ,._c.D' •-c.D I z-c•':' •.-c..D ~Q-C.D'"I 4111' 

c. c. c. c. c. ~ I c. I ~ I ~ ! ~ 
1'!. NoaiMl ..... llf-TiacJo. X ltf-1 t.d aad 11 f-'' a--. X J r..&ll--. aH all~~ 

' 
0.013 0. 031 0.002 0.031 0.013 0.51 0.747 
0.27 0.43 .005 0.43 .031 .52 .761 

.040 .053 .008 .053 .052 .53 .775 

. 053 .060 . 012 .060 . 073 .54 .789 

. 066 .069 .011 .069 .098 .55 .804 

.080 .076 . 021 . 075 .124 .56 .819 

.093 .082 .026 .082 . 150 .57 .834 

.106 .087 . 031 .087 .177 .58 .849 

.119 .093 . 036 . 093 .205 . 59 .864 

. 131 . 098 .042 .098 .234 .60 .879 

.144 .105 .048 .105 . 265 . 61 .892 

.157 .110 .054 .111 .296 .62 .905 

. 169 . 116 • 060 .117 . 329 . 63 . 919 

.182 .121 .066 .122 . 362· .64 .932 

. 195 .126 . 073 .128 . 395 . 65 .945 

.209 .132 . 081 .135 . 437 . 66 . 959 

.223 .139 . 089 .143 .480 . 67 . 972 

.238. .145 . 097 . 151 . 523 .68 . 985 

. 252 .150 .106 . 158 . 568 .69 .998 

. 266 . 156 .114 .165 . 614 .10 1. 012 

.280 .162 .124 .173 . 661 .71 1. 024 

. 294 .168 . 133 .181 . 709 . 72 1. 036 

.308 .173 . 142 .188 . 758 .73 1. 049 

. 322 .. 179 .152 . 196 .808 . .14 1. 061 

. 335 .185 .162 .204 . 859 .15 1. 073 

. 351 .191 .173 .213 . 919 . 76 1. 084 
. 366 . 197 .. 184 .223 . 981 .17 1. 094 
.382 .203 .196 .232 1.04 . 78 1. 105 
. 397 .209 .208 . 242 1. 11 . 79 1.116 
. 413 . 215 .220 . 251 1.17 .80 1.126 

. 430 .222 .234 .262 1. 25 . 81 1. 136 

. 447 . 229 .248 .273 1. 33 . 82 1. 147 

.464 .235 .262 .. 2M ·1.40 .83 1. 157 

. 481 • 241 .271 .296 1.48 .84 1. 167 

. 498 .247 .292 .301 1. 57 . 85 1. 117 

. 513 .252 .305 . 318 1. 64 . 86 1. 186 

.529 .257 . 318 .328 1. 72 .87 1. 195 

.544 .262 .331 .339 1.80 .88 1. 204 

.560 .267 .345 .350 1.88 .89 1. 213 

.575 .272 .358 .361 1. 96 .90 1. 222 

. 591 .277 .313 .312 2. 05 . 91 1.228 

.601 .282 .388 .384 2.14 .92 1. 235 

.623 .286 .402 .396 2.23 .93 1.241 

.639 . 291 .417 .408 2.32 .94 1. 247 

. 655 .296 .432 .420 2. 41 .95 1. 254 

.611 . 300 .446 .432 2.50 .96 1. 259 

. 686 .304 .461 .444 2. 59 . 97 1. 264 
.· 702 .308 .475 .456 2.69 . 98 1.268 
.117 • 311 .489 .469 2. 79 .99 1.273 
. 732 .315 .504 .481 2.88 1.00 1.280 
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0.318 o. 517 I 
. 321 .531 ' 
.324 .544 
. 327 . 557 
.330 . 511 

.333 .585 

.336 .599 

. 339 . 613 

.342 .627 

.343 .642 

.343 . 651 

.344 . 659 

.344 .668 

.344 .677 

.345 . 686 

. 345 . 701 

.349 .716 

. 353 . 731 

. 357 .746 

. 361 . 762 

.362 .172 

. 362 .783 

. 363 .793 

. 364 . 803 

.365 . 814 

. 364 . 821 

. 364 .829 

.364 . 837 

.364 . 845 

. 363 .852 

. 362 .858 

. 361 .864 
'361 .871 
. 360 .877 
. 359 .883 

.357 .886 

. 355 .890 

.353 .894 

. 352 . 898 

.350 . 902 

.346 .900 

.343 .899 

.340 .898 

.336 . 897 

.333 .896 

.326 .886 

. 319 .876 

. 312 .867 

.306 .859 

.300 .848 

I 
o.494 1 

.506 I 

. 518 

. 531 1 

.544' 

.558 I 

. 573 

. 587 

. 602 

. 617 

. 632 

.648 

6631 . 679 
. 696 

.114 I 

.732 I 

.751 I 

.171 

. 791 I 

. 811 I 

.832 

. 854 

.876 

.899 

.925 

. 952 

. 979 
1. 01 
1. 04 

1. 07 
1.11 
1. 15 
1. 19 

t 1. 24 
I 

1. 29 
I 
I 

1. 35 I 1. 41 
1. 48 I 

I 
1. 55 

1. 64 
1. 74 
1. 87 
2.02 
2.22 

I 
----------------------------------------

2. 98 
3. 07 
3. 1 T 
3. 26 
3. 36 

3. 47 
3.-
3. 6 
3. 8 
3. 9 

58 
9 
0 
2 

4. 0 3 
4 4.1 

4 • 25 
6 
1 

4. 3 
4. 4 

4 . 60 
2 4. 7 

4.85 
4.97 
5.11 

5.23 
.;. 37 
5. 50 
5.64 
5. 17 

5. 91 
6.06 
6.21 
6.36 
6. 51 

6.68 
6.86 
7.04 
7.23 
7.43 

7.65 
7.88 
8. 12 
8.37 
8.64 

8.93 
9.25 
9.64 

10.0 
10.6 

·----------·----------------------------

TABLE 3-7 

• 

• 



•• 

3.2.1.2 

• 

• 

The third factor affecting culvert flow 

is the tailwater condition. The tail

water depth h 4 is determined by the 

downstream stream . geometry normally 

beyond the control of the designer. A 

culvert designer must determine the 

tailwater conditions prior to culvert 

design. If the conditions cannot be 

reasonably determined, he should assume 

reasonable conditions which most restrict 

the flow. If the tailwater is above 

critical depth in the culvert at the 

outlet, backwater is a controlling factor 

in culvert flow. 

DescriPtion of The Six Possible Flow 

Types. Type 1, Critical Depth at The 

Inlet - This type of flow occurs most 

frequently on small steep streams where 

the available head is limited by 

topography and tailwater depths are low. 

The capacity of the culvert is limited by 

conditions at the inlet. In type 1 flow, 

as shown in Figure 3-1-1, the water 

passes through critical depth near the 

culvert entrance. The headwater to 

diameter ratio {h-Z)/D must be less than 

1.5. The culvert barrel flows partially 

full. The culvert slope, 

steeper than the critical 

that the water depth d 

S , must be 
0 

slope, Sc so 

is less than 

critical depth, and the tailwater ele

vation, h4 , must be less than the ele

vation of the water surface of the 

culvert at the entrance, Section 2. The 
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discharge may be calculated analytically 

by application of the energy relation

ships provided in Figure 3-2 and dis

cussed in Section 3.2.1.3. Alternatively 

Plates 3-18 and 3-19 provide a graphical 

solution. 

Type 2, Critical Depth at Outlet - Type 2 

flow, as shown on Figure 3-1-2, 

through critical depth at the 

passes 

culvert 

outlet. The headwater to diameter ratio 

(h-Z)/0 does not exceed 1.5 and the 

barrel flows partially full. The slope 

of the culvert, s , is less than cri t-
o 

ical, and the tail water elevation must 

not exceed the elevation of critical 

depth at the pipe outlet. The capacity 

of the culvert is controlled by con

ditions at the outlet and to a lessor 

extent by friction in the barrel. This 

type of flow occurs principally when a 

culvert for a small stream is installed 

at a low slope with the outlet perched 

above the stream bed. A culvert operat

ing under this type of flow is not as 

hydraulically efficient as one operating 

under type 1 flow. Additionally the high 

water velocity at the outlet will create 

undesirable scour. This type of instal

lation should be avoided. Nomographs 

applicable to culverts with flow a 

critical depth at the outlet have been 

developed by the U.S. Bureau of Public 

Roads and are 

through 3-23. 
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Type 3, Tranquil Flow Throughout 

Tranquil flow is flow in which the depth 

of water exceeds critical depth through-

out the length of the culvert as shown in 

Figure 3-1-3. The ·headwater diameter 

ratio (h-Z)/D is less than 1.5 and 

therefore the inlet functions as a weir 

and the culvert barrel flows partially 

full. The tailwater elevation does not 

submerge the culvert outlet, but it does 

exceed critical depth at the outlet. 

Because of the wide range of possible 

conditions, an exact nomograph solution 

is not possible. A rough graphical 

approximation can be made only for cases 

with the tailwater, very near the culvert 

crown. An analytical solution is avail

able by the methods of Section 3. 2 .1. 3 . 

This type of flow is usually found in 

large multiple culvert installations and 

is by far the most common North Slope 

flow type. 

Type 4, Submerged Outlet - In this type 

of flow both the outlet and inlet are 

submerged and 

completely full. 

the culvert flows 

This type of flow is 

hydraulically very efficient. It is not 

usually found on the North Slope because 

the high tailwater requirements are not 

easily obtained. Discharge for a given 

head may be easily obtained analytically. 

Graphical solutions are provided on 

Plates 3-20 through 3-23 . 
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Type 5, Rapid Flow at Inlet - Type 5 flow 

resembles flow under a sluice gate. 

Capacity is controlled soley by con

ditions at the inlet. As a 

conservatively approximate criterion, the 

headwater-diameter ratio exceeds 1.5. 

This insures filling the pipe at the 

entrance. The entrance contracts the 

flow so that the pipe is not full 

downstream of the entrances. The culvert 

barrel is neither flat nor long enough so 

that friction losses will cause the pipe 

to flow full and become type 6. The 

tailwater depth is below the top of the 

pipe at the outlet. This type of flow 

occurs only with short steep culverts and 

is not apt to be encountered under North 

Slope conditions. This is an undesirable 

flow type, because the vortex associated 

with the high headwater-diameter ratio 

will cause severe erosion at the inlet. 

Additionally the high velocity and 

possibility of a hydraulic jump at the 

outlet will cause severe erosion down

stream. This flow type requires exten

sive erosion protection at both the inlet 

and outlet. Nomographs for determination 

of discharge are provided on Plates 3-18 

and 3-19. 

Type 6, Full Flow Free Outfall - In type 

6 flow the culvert is full and under 

pressure. The tailwater is below the top 

of the culvert. The headwater-diameter 

ratio exceeds 1.5. This insures a strong 
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3.2.1.3 

• 

vortex and erosion at the inlet. The 

total head available to force water 

through the pipe is the headwater depth, 

h 1 , less the friction losses in the pipe, 

hf, less the pressure head, h 3 , at the 

outlet. This type of flow evolves from 

type 5 flow when the contracted entrance 

sluice jet is able to expand and contact 

the top of the pipe. Once the jet 

expands to the top of pipe, the passage 

of air to the culvert is stopped, and the 

culvert must flow full for its entire 

length. Within a certain range, either 

type 5 or 6 flow may alternatively occur 

under the same conditions. Type 6 flow 

is hydraulically more efficient and for 

the same discharge type 6 flow will have 

a lower headwater elevation. Like type 5 

flow, type 6 is undesirable because of 

excessive erosion at the inlet and 

outlet. The nomographs used for type 5 

flow, Plates 3-18 and 3-19 are also used 

for type 6 flow. The nomographs provide 

the most conservative solution. 

Analytical Solutions - As previously 

stated, the hydraulic design of a parti

cular culvert consists of evaluating all 

of the possible flow types and adopting 

the one that produces the highest head

water elevation for a given discharge or 

the lowest discharge for a fixed head

water. Except for type 3 flow, reason

ably accurate solutions can usually be 

found by use of nomographs presented in 
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(1) 

Aooroaeh 
section 

FIGURE 3-2 

Section 3.2.1.4 without 

laborious analytical 

Analytical solutions are 

recourse to 

computation. 

necessary for 

type 3 flow and in $Orne .special cases for 

the other flow types •. 

Analytical solutions are based on the 

principals of conservation of energy and 

continuity. Figure 3-2 provides a 

definition sketch. 

Culvert 
entrance 

/(3) (4) 

Culvert Tailwater 
outlet section 

DEFINITION SKETCH OF CULVERT FLOW 

Section 1 represents the approach channel 

at the point where drawn down starts. 

The total energy available to force water 

through the culvert,H, consists of the 

static control head acting on the 

section, h1 , plus the velocity head in 

feet, 

Section 

2 v 1 /2g, of the 

entrance. 

2 represents 

The energy 

approach 

the 

lost 

flow. 

culvert 

between 

Sections 1 and 2, hf 1_ 2 , is due to 

friction in the approach channel. This 
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friction loss may be determined by the 

open channel flow formulas provided in 

Equation 3.7. 

The energy lost at tne culvert entrance 

is due to sudden contraction and subse

quent expansion of the water stream. The 

geometry of the culvert entrance deter

mines this loss. This loss is calculated 

as a coefficient of discharge, C, times 

the velocity head, h , in the barrel. v 
The entrance loss coefficients are 

derived experimentally and are provided 

in Table 3-8. 

An additional energy loss occurs due to 

friction in the barrel, hf2_3• This loss 

may be derived by an appropriate open 

channel or pipe flow formula depending on 

flow depth. These formula are given as 

Equations 3.8 and 3.9. 

All of the energy remining is in the 

velocity head at the outlet, v3
2 /2g, and 

is dissipated in the tailwater. 

Summary formulas 

discharge for the 

provided in Figure 

for obtaining the 

six flow types are 

3-1. A methodology 

for obtaining the various components of 

energy loss follows: 

Critical depth, d : e critical depth is 

dependent only on pipe cross section 

geometry and discharge . It is easily 
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derived it provides a starting point for 

culvert type 1 and 2 computations. 

For rectangular sections, 

For 

Q = 5.67 b d 312 
c 

circular, arch 

sections, 

Q = c DS/2 
q 

where · 

(3-5) 

or elliptical 

(3-6) 

Cq is a function of the pipe diameter D 

and water depth d and is obtained from 

Tables 3-6 or 3-7. Critical depth is 

also discussed in Section 3.1.1. 

Energy head loss between the approach 

section and the inlet: 

where 

L· w ( 3-7) 

K = 1.486AR213 ;n, K
2 

may be obtained 

from Tables 3-6 or 3-7 for pipe sections. 

K1 must be calculated from section 1 

properties. Since K1 , and K2 are func

tions of water depth which are in turn 

functions of hf Equation 3-7 must be 

solved by trial and error. Table 3-7 

provides n values for pipe sections • 
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• 
Table 3-1 provides n values for channel 

sections. 

For type 4, 5, and 6 flow with substan

tial headwater hf1_2 is usually 

negligible. 

TABLE 3-8 
MANNINGS PIPE ROUGHNESS COEFFICIENTS, n, 

~ 
Welded steel 

Annular Corrugations 
2-2/3" pitch 1/2" rise 

3" pitch 1" rise 

6" pitch 1" rise 

Diameter* 
All 

All 

30"-144" 

30"- 60" 
66"- 96" 

108"-144" 

n Value 
0.012 

0.024 

0.027 

0.025 
0.024 
0.023 

• 6" pitch 2" rise 60"- 72" 0.034 
84"- 96" 0.033 

• 

Helical Corrugations 
2-2/3" pitch 1/2" rise 

3" pitch 1" rise 

*For pipe arch culverts, use rise 
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108"-132" 
144"-156" 
168"-180" 
192"-216" 
22:8"-240" 
252"-276" 

24" 
36" 
48" 

36" 
48" 
54" 
60" 
66" 
72" 

equal to diameter 

0.032 
0.031 
0.030 
0.029 
0.028 
0.027 

0.016 
0.019 
0.020 

0.021 
0.023 
0.023 
0.024 
0.025 
0.026 



Energy loss at the entrance h . Flow e 
entering a pipe is constricted. A large 

loss of energy results from this con-

striction and its subsequent expansion. 

This loss of energy is a function of the 

entrance geometry of the pipe, the 

headwater to pipe diameter ratio and the 

type of flow in the culvert. The amount 

of energy retained is expressed as a 

coefficient, c , times the e 
velocity head 

at the culvert entrance or 
v 2/2 . The coefficient ce 

eiperfmently determined for a wide range 

of conditions. A summary is presented in 

Table 3-8. Coefficients for sizes not 

presented may be interpolated from given 

data provided so long as Q!D512 exceeds 

the experimentally determined minimum 

value given in Table 3-8. 

In some case a small undefined flow 

region exists between type 6 and type 5 

flow. In these cases the culvert may 

operate under either condition and will 

easily change between the two flow types. 

The most conservative assumption should 

be used. 
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Type 5 flow can exist only for short 

steep culverts. Once the flow in the 

culvert barrel contacts the top of the 

pipe the flow of air .to the culvert will 

be cutoff and the pipe will flow full as 

type 6 flow. The outlet control 

nomographs of Section 3. 2 .1. 4 are based 

on an assumption of type 6 flow • 
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TABLE 3-9 

ENTRANCE LOSS COEFFICIENTS 

Entrance Type (h 1-Z)/D 
1. 60 1. 40 1. 20 1.00 0.80 0.60 0.40 

TYPE 1, 2, AND 3 FLOW 
(part full pipe, low head) 

Steel Line Pipe - Any Diameter 
Flush in a vertical headwall 0.80 0.83 0.86 0.88 0.91 0.93 0.93 
Mitered to a 1 on 2 slope 0.70 0.73 0.82 0.87 0.90 0.90 0.88 
Projecting one diameter 0.72 0.74 0.77 0.79 0.82 0.83 0.84 

24 Inch CMP 
Flush in a vertical headwall 0.86 0.87 0.92 0.93 0.93 0.93 0.93 
Mitered to a 1 on 2 slope 0.70 0.73 0.82 0.87 0.90 0.90 0.88 
Projecting one diameter 0.77 0.78 0.83 0.84 0.88 0.90 0.91 

60 Inch CMP 
Flush in a vertical headwall 0.82 0.85 0.88 0.91 0.93 0.93 0.93 
Mitered to a 1 on 2 slope 0.70 0.73 0.82 0.87 0.90 0.90 0.88 
Projecting one diameter 0.74 0.77 0.79 0.82 0.84 0.86 0.86 

Coefficients for pipes 72 11 and larger are the same as for steel line pipe. 

TYPE 4 AND 6 FLOW 
(Full pipe, high head) 

Steel line pipe - any diameter 
Flush in a vertical wall 
Mitered to a 1 on 2 slope 
Projecting one diameter 

• • 

0.84 
0.74 
0.76 

0.84 
0.74 
0.76 

0.84 
0.74 
0.76 

0.84 
0.74 
0.76 

---can not exist--

~~ 
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• • • 
TYPE 4 AND 6 FLOW (cont.) 

(Full pipe, high head) 

24 Inch CMP 
Flush in a vertical headwall 0.87 0.87 0.87 0.87 --can not exist--
Mitered to a 1 on 2 slope 0.74 0.74 0.74 0.74 
Projecting one diameter 0.78 0.78 0.78 0.78 

48 Inch CMP 
Flush in a vertical wall 0.85 0.85 0.85 0.85 --can not exist--
Mitered to a 1 on 2 slope 0.74 0.74 0.74 0.74 
Projecting one diameter 0.76 0.76 0.76 0.76 

Coefficients for larger pipe are the same as for steel line pipe. 

TYPE 5 FLOW 
(part full pipe, high headwater) 

Steel Line Pipe - any diameter 
Flush in a vertical head wall 
Mitered to a 1 on 2 slope 
Projecting one diameter 

24 Inch CMP 
Flush in a vertical head wall 
Mitered to a 1 on 2 slope 
Projecting one diameter 

0.47 
0.44 
0.42 

0.49 
0.45 
0.44 

0.44 -------can not exist---------
0.43 
0.40 

0.45 -------can not exist---------
0.41 
0.41 

Coefficients for larger pipe are the same as for steel line pipe. 

NOTES: 

1. For classification of culvert flow, see Figure 3-1 
2. Coefficients for pipe diameters not provided may be obtained by interpolation. 



Head loss to friction in the barrel, hf 

2-3. Head loss to friction in the barrel 

contributes to the energy (head) require

ment for all flow types except type 5. 

Friction losses are . minor for type 1 

flow. In type 1 flow, the loss to 

friction in the barrel is important only 

insofar as it contributes to flow con

ditions at the outlet, for erosion 

control, and for fish passage. The 

friction loss, for full pipes, types 4 

and 6, can be determined analytically by 

Manning's equation expressed as: 

2 2 
hf2-3 = L (Q /K ) (3-8) 

where K is obtained from Tables 3-6 and 

3-7 for d/D=l and n is obtained from 

Table 3-7. 

For pipes flowing part full, types 1, 2 

and 3, the friction loss can also be 

determined by Manning's equation. 

However, since the water depth varies 

gradually throughout the length of the 

pipe, the flow is nonuniform. A varia

tion of the Manning equation which 

accommodates nonuniform flow is: 

(3-9) 

where, as before, K is obtained from 

Tables 3-6 or 3-7. 
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The water depth at the outlet must be 

known. For type 2 flow it is by defini

tion critical depth. For type 3 flow it 

is by definition greater than critical 

depth. Type 3 depth is not a function of 

the culvert geometry, but rather solely a 

function of downstream, channel con-

ditions. The downstream tailwater depth 

at Section 3 can be determined by the 

open channel methods presented in Section 

3.1 

The upstream water depth, Section 2, is 

not known and cannot easily be directly 

calculated. The traditional approach is 

to assume a water depth in the entrance, 

Section 2, calculate the friction loss by 

the above formula. Check the assumption 

by considering the conservation of energy 

using the following procedure. 

The elevation of the water surface at 
2 Section 3 plus velocity head, v3 /2g, at 

Section 3 plus calculated friction loss, 

less velocity head at Section 2, 

should equal the water surface 

elevation assumed for Section 2. An 

adequate solution should be obtained in 

no more than three tries. 

Head loss at the outlet, hf 3 . All 

remaining energy is dissipated at the 

outlet. Except for types 3 and 4 flow, 

conditions at the outlet do not effect 

the culvert headwater . However, even in 
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3.2.1.4 

these cases, knowledge of flow conditions 

at the outlet may be important for the 

design of erosion prevention structures 

or to insure fish passage. For type 1 

flow the water depth at the pipe outlet 

must be calculated by backwater proce

dures beyond .the scope of this manual. 

However, for practical purposes it may be 

estimated by assuming normal depth and 

uniform flow by the methods given in 

Section 3.1.2. For type 2 flow critical 

depth exists at the outlet and depth may 

be estimated using Tables 3-6 and 3-7. 

For type 3 and 5 flow, the velocity at 

the outlet is a function of downstream 

water depth. For type 6 flow, the outlet 

velocity is the discharge, Q, divided by 

the pipe area. 

Graphical Solutions: Because of the 

complexity of the foregoing analytical 

solutions the U.S. Bureau of Public Roads 

developed simple graphical solutions 

(Herr, 1965). These solutions are useful 

for determining pipe sizes required to 

pass flood flows for all flow types 

except type 3 and type 4 when the pipe is 

less than 3/4 full at the outlet. Type 3 

pipe sizes must be determined by analyt

ical methods. Additionally, the noma

graphs do not provide information neces

sary to the design of outlet erosion 

control works or fish passage. 
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Inlet control nomographs - culvert types 

1, and 5. Inlet control nomographs are 

based on assumptions of the foregoing 

analytical method.·· They provide an 

adequate solution fo~ the intended types 

of flow and range of conditions. 

However, most large culverts at the 

limited head available on the North Slope 

will be outlet controlled and not solv

able by inlet control methods. 

Additionally, Type 5 culverts create 

undesirable erosion. 

discussed 

following 

nomographs 

culverts. 

in Section 

Plates 

for 

3-18 

CMP 

Friction 

This erosion is 

3.2.1.2. The 

and 

inlet 

is 

3-19 are 

control 

not a 

consideration therefore, 

applicable, for practical 

without adjustment to steel 

inlet control culverts. 

they are 

purposes, 

line pipe 

Outlet control nomographs - culvert types 

4 and 6. The outlet control nomographs 

are based on the assumptions and methods 

presented in the previous analytical 

discussion. The nomographs are strictly 

accurate only for flow types 4 and 6. To 

use the nomographs, it is necessary to 

know the tail water conditions. This is 

because the head, H , available to push 
0 

water through the pipe is the difference 

between the elevation of the energy grade 

line upstream of the culvert and the 

hydraulic grade line at the exit. 

Because of pondage, the entrance velocity 
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head is relatively small and, for most 

practical purposes, the head, H
0

, is the 

difference in water surface elevations 

upstream and downstream. Tail water 

conditions may be .determined by the 

methods of Section3.1. For culverts 

flowing full friction is an important 

factor and is provided for in the noma

graphs by using the friction factor, n, 

given on the nomographs. The nomographs 

may be used for other friction factors by 

adjusting to an artificial culvert 

length, L, as follows: 

( 3-10) 

where 

L is the actual pipe length and n is the 

chart roughness value and n1 is the 

actual value. Thus, for the most common 

case of decreasing roughness values to 

accommodate line pipe having n values of 

0.012, from corrugated pipe culverts 

having an "ri" of 0.024, use one-fourth of 

the actual culvert length. Plates 3-20 

through 3-23 are entrance control 

nomographs. 
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Outlet control, culvert tyEe 2. When 

critical depth exists at the outlet, as 

shown in Figure 3-1 (type 2) • The 

headwater elevation is a function cf both 

entrance losses and friction in the 

barrel, 

required 

analytical computations are 

to accurately determine head. 

For most practical engineering applica

tions, a reasonable graphical solution 

can be obtained using Plates 3-20 through 

3-23 by assuming an artificial tailwater 

depth equal to one-half of the distance 

between critical depth at the outlet and 

the crown of the pipe. Critical depth at 

the outlet is obtained from Plate 3-24. 

This solution becomes less reasonable 

with lower headwater elevations, not 

sufficient to fill the pipe. In these 

cases, an analytical solution must be 

made. The graphical solution should not 

be applied when critical depth is below 

0.750. 

Tranguil Flow, Culvert TyEe 3. Analyt

ical solutions are required for all type 

3 culverts . 
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Critical depth graphs. 

the depth at the 

Critical depth is 

point of minimum 

specific energy. It has been discussed 

with respect to op~n channels in Section 

3 . 1. 1 and for culverts in Section 

3.2.1.3. It provides a starting point in 

many hydraulic computations. It may be 

obtained graphically from Plates 3-24 or 

3-25 for most culverts shapes. Critical 

depth for rectangular sections is 

provided on Plate 3-1. 

Tailwater graphs. Tailwater elevations 

are difficult to access but necessary to 

use the outlet control nomographs. In 

many cases they must be calculated by 

involved procedures beyond the scope of 

this manual. A reasonable solution can 

be often obtained by employing uniform • 

flow formulas. Graphs applicable to wide 

rectangular channels 

Plates 3-2 through 

average channel depth 

are provided as 

3-17. By using 

and width, these 

charts can give a reasonable approxima

tion of tailwater elevation for normal 

channels. 

consider 

Care must be exercised to 

backwater from downstream 

constrictions. 

Graphic hydraulic design procedure. As 

previously discussed, the hydraulic 

design of a culvert is a trial and error 

process. The headwater elevation for 

alternative culvert types are determined 

for both the inlet control and outlet 
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control cases. The highest of either the 

inlet or outlet control headwater ele

vation is the actual headwater elevation. 
-, 

Plate 3-26 is a :form widely used to 

facilitate culvert sizing computations • 
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• 3.2.2 

• 

• 

Hydraulic Design For Ice Covered Culverts. 

The design procedures of Section 3. 2.1 are 

applicable to culverts operating in ice free 

environments.· These procedures are reasonably 

realistic for determination of culvert sizes 

for peak breakup discharges for large floods 

because by the time of peak, for large floods, 

the small streams are usually ice free. More 

severe hydraulic conditions may exist prior to 

the time of peak discharge. These may arise 

because culverts or downstream channels are 

blocked by snow or ice. The open channel 

analytic procedures of Section 3.1 may be used 

to size culvert approach and tailwater chan

nels to accommodate ice blockage or, for the 

purpose of analysis, to alter waterway dimen

sions to those expected to exist. A preferred 

alternative solution is to maintain ice free 

design conditions by excavating or thawing 

snow and ice prior to breakup. This preferred 

solution is discussed in Section 7.1. 

Culverts are also deliberately designed to 

operate under an ice cover. This is often 

done to enable winter ice road crossings of 

major rivers. Under ice covered conditions a 

culvert flows full with type 4 flow as shown 

on Figure 3-1. The head H = (h1-h4) is the 

difference between the design upstream and 

downstream free water surface elevations. 

This elevation difference should be limited to 

about one foot in order to minimize the 

tendency for upstream river flow to break 

through the ice cover and cause surface icings 

(aufies). Entrance loss coefficient, Ce, may 
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be conservatively estimated as 0.9. Pipe 

friction loss values are provided in Table 

3-7. Minimum design velocity in the culverts 

should not be less than two feet per second in 

order to prevent ice formation in the culvert 

barrel. The complete discharge equation is: 

(-

2g (h -h ) \ l/2 
Q=CA 1 4 l 

0 1 + 2'fj~n~) 
\ R 4 3 

.0 

(3-11) 

For steel line pipe, the equation reduces to: 

Q = 5.67 o2 H7/ 2 

l + 0.0215 L 
02/3 

(3-12) 

For water velocities low enough and pipes 

short enough to neglect friction the equation 

reduces to: 

(3-13) 

Plate 3-27 provides a graphical solution of 

Equation 3-12 for steel line pipe, 75 feet 

long, operating under one foot of head under 

an ice cover. 
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3.2.3 Fish Passage Through Culverts. Many streams 

are designated as supporting an important fish 

population. The purpose of this section is to 

provide guidance as to culvert design require

ments which will enable free passage of fish. 

3.2.3.1 

3.2.3.2 

Design discharge for fish passage -

Passage of fish through culverts 

should be assured in both an 

upstream and downstream direction at 

all times when fish are known to be 

present except for 48 hours during 

the peak of the mean annual flood. 

Derivation of the discharge hydro

graph for a design flood requires 

extensive site specific data not 

usually available. A conservative 

design procedure is to use 7 5 

percent of the two year mean annual 

flood as developed by the procedures 

of Section 2. The estimate of the 

mean annual flood developed using 

Section 2 should be field checked 

for reasonability by comparison to 

the bank full capacity of the 

channel by the methods given in 

Section 3.1. 

Design Velocities For Fish Passage -

Table 3-10 provides widely accepted 

estimates of the swimming ability of 

fish in culverts of various length. 

These velocities should be applied 

to the outlet of the culverts. 
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3.2.3.3 

• 

• 
3.2.3.4 

• 

Culvert Embedment - Culverts which 

are intended to allow fish passage 

are usually imbedded slightly below 

the stream tha~weg. This embedment 

provides a rougher more natural bed 

than would a clean metal culvert. 

In any culvert round pipe installa

tion intended to facilitate fish 

passage at least one pipe should be 

imbedded in the stream gravels with 

at least one fifth of the pipe 

diameter below the stream thalweg. 

For arch or eliptical type culverts 

at least one pipe should be imbedded 

six inches into the stream bed. The 

decision as to embedment depth, and 

the number of pipes to be imbedded 

must consider the consequences on 

low flow depth of the installation. 

Alternatives structures - Velocity 

requirements for culverts intended 

to facilitate fish passage, do not 

apply to bridges, bottomless arch 

pipes, or low 

These structures 

tives to culverts . 
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-.J 
(J\ 

Length of 
culvert in 
feet 

30 
40 
50 
60 
70 
80 
90 
100 
150 
200 
200 

TABLE 3-10 

AVERAGE CROSS SECTIONAL VELOCITIES IN FEET/SECOND 
MEASURED AT THE OUTLET OF THE CULVERT 

ALLOWING FISH PASSAGE 

Group I 
Upstream migrant 
salmon fry and 
finglerlings when 
upstream migration 
takes place at mean 
annual flood 

1.0 
1.0 
1.0 
0.9 
0.8 
0.8 
0.7 
0.7 
0.5 
0.5 
0.5 

Group II Group III 
adult and juvenile Adult moderate 

swimmers: slow swimmers: 
grayling, long pink salmon, 

chum salmon, 
rainbow trout, 
cutthroat trout 

nose suckers, 
whitefish, burbot, 
sheefish, Northern 
pike, Dolly Varden/ 
Arctic Char, upstream 
migrant salmon fry 
and fingerlings when 
migration not at mean 
annual flood 

4.6 
4.52 
4.04 
3.64 
3.31 
3.02 
2.77 
2.54 
1.8 
1.8 
1.8 

6.8 
5.8 
s.o 
4.6 
4.2 
3.9 
3.7 
3.4 
2.8 
2.4 
2.4 

Group IV 
Adult high 
performance 
swimmers: 
king salmon, 
coho salmon, 
sockeye salmon, 
steelhead 

9.9 
8.5 
7.5 
6.6 
6.0 
5.5 
5.1 
4.8 
3.7 
3.1 
3.0 

From State of ArasK:a-"Proposed Department of Fish and Game Draft Culvert Inst.a1Tat1on 
Standards - 5AAC 95.200" 
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• 3.2.4 

• 

3.2.5 

• 

Inlet Erosion. Vortices generated at culvert 

inlets can cause erosion of the gravel embank

ment. Vortex erosion can be prevented by 

provision of armor, a headwall or by limiting 

the headwater to pipe diameter ratio (HW/D) to 

less than 1. 5 for culverts with projecting 

entrances or 1.2 for culverts with short 

headwalls or mitered entrances. Allowable 

headwater ratios are lower for mitered en-

trances because the vortex is 

embankment. Should higher 

closer to the 

headwaters be 

desired riprap or concrete mats should be 

provided to the maximum expected water surface 

and one pipe diameter on either side of the 

pipe. If flush inlets are desired so as to 

enable a shorter pipe and more efficient 

hydraulics, the pipe may be installed in a 

headwall. The headwall should extend a 

minimum of 0.2 D but not less than 12 inches 

above the pipe. The headwall should extend a 

distance below the pipe to prevent undermining 

from scour. Scour depths are discussed in 

Section 3. 2. 5. The slope above the headwall 

may be protected with riprap or alternatively 

the headwall may be extended to the maximum 

water surface elevation. 

Outlet Erosion. Erosion frequently occurs 

downstream of culvert outlets. This erosion 

occurs as the result of dissipation of energy 

concentrated by the culverts. Two types of 

solutions exist. The first consists of 

estimating the size of scour hole that will 

naturally develop and accepting that scour. 

The second consists of providing a structural 

3-77 



limit on scour by riprap concrete mattresses 

or preformed stilling basins. 

3.2.5.1 Natural scour. Scour holes develop 

naturally below culvert outlets. These 

holes are efficient energy dissipaters 

and tend to reach a limiting size when 

the hole is able to dissipate the avail

able energy. The size of the hole is 

relatively independent of the nature of 

the bed material. However, the rate at 

which the hole develops is dependent on 

the nature of the bed material. The 

Corps of Engineers has developed equa

tions for predicting scour hole dimen

sions (Bohen 1970) . These equations were 

developed from studies of culverts in 

fine sand beds. Holes would develop more 

slowly in the frozen silts and gravels of 

the North Slope streams. It may require 

several large floods to develop maximum 

scour. The equations are 

DS = 0.740 (Q/D2.5)0.375t0.10 (3-15) 

WS = 0.720 (Q/o2 · 5 ) 0 · 915 t 0 · 15 (3-16) 

where 

DS = is the maximum lowering of the 

stream bed downstream of the culvert 

outlet in feet 
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WS = is the maximum width of the scour 

hole in feet 

LS = is the maximum. length of the scour 

hole in feet 

D = is the culvert diameter in feet 

Q = is the discharge in cfs sustained 

during the time period, t 

t = is the duration of Q in minutes not 

to exceed 1440 minutes (24 hours) 

The above equations are developed for 

tailwater elevations above the culvert 

centerline. This is typical for most 

North Slope applications. If the tail

water is below the pipe centerline the 

depth of scour, DS, should be increased 

by eight percent, the width of scour, WS, 

by 39 percent and the length of scour LS 

by 201 percent. The discharge, Q, in the 

above formulas represents sustained 

discharge. In natural streams, the peak 

flood discharge is a instantaneous value 

not sustained long enough to develop full 

scour. For most small North Slope 

streams the sustained scour discharge 

should be about 90 percent of the instan

taneous peak discharge. The following 

Figure 3-3 provides a graphical solution 

for scour depth . 
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The specific investigations cited above 

were for culvert outlets without vertical 

walls at the outlets. Maximum scour 
depths occur at about 40 percent of the 
scour hole length. 

have shown that 
La~er investigations 

for culverts with 
vertical walls at the outlet, the maximum 

scour depth will also occur at the wall. 

Headwalls must be designed to accommodate 
this scour. 
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FIGURE 3-3 

Maximum Scour Depth Downstream of Culvert Outlets With 

Tailwater Above the Pipe Centerline (Bohen 1970) 
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3.2.5.2 

• 

• 

• 

Horizontal scour aprons, if the 

naturally occurring scour hole dimensions 

are not acceptable a structural limit on 

scour must be provided. The structures 

traditionally consist of preformed and 

lined scour basins, rigid stilling basins 

or horizontal riprap aprons. North Slope 

conditions require culvert outlets be 

accessible for snow removal prior to 

breakup thus precluding basins. Riprap 

is not available. Therefore, a stan-

dardize concrete block mattress design, 

based on a Corps of Engineers riprap 

blanket design, is provided. Plate 3-28 

provides a definition sketch and basic 

dimension equations. The basis for the 

size of apron is provided by the Corps of 

Engineer (Bohen, 1970). Concrete block 

mat alternatives to riprap are based on 

Armorflex Technical Bulletin BC-1 . 
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A 

8 

PLAN 

ELEVATION 
A z 3 0 C • J . 7 0 ( Q I 0 2·5 ) + 8 
I z A+ 0.4C IF TAILWATER ABOVE PIPE CENTERLINE 
I z A + C IF TAILWATER BELOW PIPE CENTERLINE 
W • n [(0.02 D~TW) (Q/oZ~I)I.~ ~ 
W= WEIGHT OF CONCRETE BLOCk tN POUNDS PER SQUARE FOOT 

ASSUMING UNIT WEIGHT OF CONCRETE IS f~ LBS. PER CUBIC 
FOOT. 

• 

CONCRETE MAT SCOUR BLANK. 
PLAN AND DIMENSIONS 
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• 3.2.6 

• 

Inlet Flotation Control. A common cause of 

culvert structural failure is flotation of the 

inlet end. Flotation forces arise from two 

causes under North Slype conditions. The 

first and least significant is an open water 

case arising from the difference in hydro

static pressure acting on the inside and 

outside of the culvert. Referring to Figure 

3-2, for a culvert with a projecting entrance 

the flotation force acting on the culvert, F, 

is the difference between the buoyant force 

acting externally upward on the culvert bottom 

and the hydrostatic force acting internally 

downward on the culvert bottom. The external 

upward force results from d1 , the internal 

downward force results from d 2 . The resultant 

force acting upward on the culvert at a point 

midway between the inlet and the intersection 

of the culvert top with the embankment is the 

buoyant force of the volume of the culvert 

between d 1 and d 2 over the length L. 

The second, and most significant case, exists 

during breakup when the culvert entrance 

becomes completely blocked by ice. In that 

case, d 2 of Equation 3-18 becomes zero and the 

entire hydrostatic head, d 1 , acts upward on 

the culvert. The upward force, F, in pounds 

for all round pipe cases with the headwater 

depth d1 above the top of the culvert is the 

buoyant force of the empty pipe over the 

length L. 

F = 49LD 2 (3-18A) 
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(I) 

The force, F, for arch pipes is: 

F = 62.4 AL (3-18B) 

where A is determined from Table 3-7. 

This second case should be used for design of 

all North Slope culverts. 

(2) 

FIGURE 3-4 

DEFINITION SKETCH FOR CULVERT INLET FLOTATION 

F = the resultant hydrostatic force acting 

upward on a culvert entrance in pounds 

D = the culvert diameter in feet 

L = the exposed culvert length in feet 
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dl = the headwater depth above the bottom of 

the culvert inlet in feet 

d2 = the depth of water, in the culvert barrel 

the inlet in feet. d 2 may be derived by 

the methods of Section 3.2.1.3 

There are several structural solutions to the 

problem. These include: 

1. Provision of a concrete weight at the 

culvert end equal to F/2 to counteract 

the upward moment. 

2. Providing a mitered entrance so that d 1 
acts downward over more of the base of 

3. 

4. 

5. 

the culverts thus effectively reducing L • 

Provision of a headwall entrance to 

eliminate L. 

Provision of a rigid pipe capable of 

resisting the upward force, F, without 

deformation. 

Prevention of scour around the inlet 

which would have a tendency to increase 

L. 

This problem is discussed from a structural 

point of view in Section 5.0 . 
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3. 2. 7 Design Procedures. The following Table 3-11 

provides step by step procedures for designing 

culverts. The procedures utilize the methods 

developed in the proc:eeding sections to 

produce alternative acceptable designs. The 

final choice among designs must be cost 

effective and environmentally acceptable. 

TABLE 3-11 

CULVERT DESIGN PROCEDURE FOR NON-FISH STREAMS 

1. Determine the inlet invert elevation: Inlets should 

match the stream thalweg elevation. This may require 

limited excavation of the stream bed for multiple pipes • 

2. Determine the physical limit on headwater elevation: 

This is the lessor of the road overflow elevation, the 

elevation of upstream properties, or the elevation of 

environmental features which may not be flooded. 

3. Determine the design discharge: For permanent culverts 

this is the 50 year flood as determined by the proce

dures of Section 2. 2. The design discharge for tempo

rary culverts, intended to function through at least one 

breakup period and then be removed, should be a five 

year flood. Culverts intended to function for a short 

period during the summer not including a breakup period 

and then be removed should be designed to accommodate 

ten percent of the 50 year flood. 

4. Determine trial culvert size: Use inlet control nomo-

graphs, Plates 3-18 or Plate 3-19. Use the lessor of 
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5. 

headwater depths as derived through Step 2 or 1. 5 times 

the proposed pipe diameter. Use the largest possible 

pipe- sizes in preference to multiple small pipes. 

Determine the type of inlet: For ·pipe diameters 48 

inches or smaller use projecting entrances. For pipes 

between 48 inches and eight feet in diameter use a 

vertical headwall extending from one fourth the pipe 

diameter below the inlet invert to the lower of the 

design water surface or the fill slope. Vertical 

headwalls facilitate snow removal, shorten pipe lengths, 

and reduce hydraulic flotation of the inlet. Culverts 

larger than eight feet should have a specifically 

designed headwall which need not be flush since snow 

removal equipment is capable of entering the culvert. 

6. Determine the culvert length, skew, and slope: Culvert 

ends not mitered and without headwalls, should be 

located two feet outside of the theoretical intersection 

of the fill slope with the stream thalweg. Headwalls 

should be located with the top of the wall no lower than 

its intersection with the fill slope. If possible road 

and pad alignments should be chosen to avoid skewed 

crossings. 

7. Determine the tailwater elevation: This may usually be 

accomplished by using the normal flow relationships 

provided in Section 3. 1 . 2. In a few cases the down-

stream tailwater elevation should be adjusted upwards to 

accommodate possible channel snow and ice blockage. In 

a few other cases backwater from downstream conditions, 

such as a road with culverts, may cause high tailwater. 

Determination of realistic tailwater conditions requires 

more careful judgement than any other aspect of culvert 
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design. Under some conditions, a range of tailwater 

conditions may exist. The highest reasonable tailwater 

shou-ld be used to size the culvert and the lowest to 

estimate scour and outlet velocities~ 

8. Determine critical depth at culvert outlet: Critical 

depth at the outlet may be determined by the methods of 

Section 3.2.1.3. 

9. Determine if nomographs may be used for culvert capacity 

determination: Nomographs may be used for all cases 

except type 3, tranquil flow throughout, and type 2 flow 

when critical depth is less than 3/4 of the diameter. 

For these two conditions, go to Step 13. For the 

remaining conditions, go to the graphical solutions in 

Step 10. 

10. Determine the discharge assuming inlet control: Use 

Plates 3-18 or Plate 3-19 with the appropriate entrance 

type, trial culvert diameter, and allowable headwater 

depth in pipe diameters, from Step 4. 

11. Determine the discharge assuming outlet control: Use 

Plate 3-19 through Plate 3-33 with the appropriate 

diameter, entrance coefficient (Table 3-8) , head, and 

pipe length. If steel line pipe is used, use one fourth 

of the actual pipe length. If type 2 flow exists, and 

d is greater than 0.75D assume d3 = (D + d )/2. c c 

12. Determine the discharge and type of control for a trial 

culvert: The capacity of the proposed pipe is the 

smaller of the two estimated discharges from Steps 10 

and 11. the _control type is that associated with the 

smaller discharge. Go to Step 14. 
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13. Determination of culvert capacity for Type 3 flow 

(outlet control with backwater) : For a given head 

differential, h-h4 , and culvert geometry the discharge, 

Q, may be computed by a trial and error process as 

follows: 

a) Assume a trial discharge or culvert size, Qt. A 

reasonable first approximation is: 

b) 

(3-19) 

where 

A3 = the area at the culvert outlet below the 

tailwater depth. This may be obtained using 

Tables 3-4 or 3-5. 

h = the difference in feet between the elevation 

of the headwater limit (Step 2) and the 

tailwater elevation (Step 7) . 

Compute the friction loss in the culvert barrel, 

hf 2_ 3 : the friction loss, hf' is determined by a 

trial and error process utilizing the following 

relationship: 

(3-9) 

where 

L = the culvert length in feet. 

Qt = the trial discharge in cfs . 

3-89 



K3 = the conveyance at the outlet determined as a 

function of the tailwater depth and the pipe 

diameter and roughness "n". Mannings n is 

obtained from Table 3-8. K is obtained from 

column 4 of Table 3-6 or 3~7. 

K2 = the conveyance at the inlet as a function of 

the depth of flow, d 2 . The depth of flow in 

the entrance, d 2 , is unknown and not amenable 

to a direct solution. The most direct way to 

determine d 2 is to assume a trial depth, d 2 , 

calculate K2 using Table 3-4 or 3-5, then 

calculate hf2_ 3 using Equation 3-7. If the 

assumed d 2 does not closely match the water 

surface elevation computed as the tailwater 

elevation plus hf assume a new trial d 2 and 

repeat the calculation until the assumed d 2 
and calculated d2 agree. A reasonable first 

trial is to assume d 2 is slightly larger than 

d3. 

c) Compute the discharge in the culvert using the 

following equation: 

(3-20) 

where 

C = the coefficient of discharge which accounts 

for flow contraction at the entrance and is a 

function of the culvert entrance geometry. C 

is obtained from Table 3-8. 

h 1-h3 = the difference in feet between the 

allowable headwater and tailwater elevation. 
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d) 

hf2_3 = the friction loss obtained in Step b 

using the trial discharge Qt. 

Compare calculated and trial discharge: If Q from 

Step c above equals the trial Qt from Step a the 

discharge for the given conditions is known. If 

the discharges do not agree select a new trial Qt 

and return to Step a. 

14. Determine the need for inlet erosion control. See 

Section 3.2.4. 

15. Determine the need for inlet flotation control. Use 

Equation 3-18 with d 2 = 0. 

16. Determine depth of the natural scour hole which will 

develop downstream of the culvert: Use Equation 3-15 or 

Figure 3-3. Use nine-tenths of the discharge obtained 

• from Step 3. If the scour is acceptable go to Step 18. 

• 

17. Size a scour apron: Use Plate 3-28. 

18. Estimate Costs: If costs are acceptable end, if not 

return to Step 4 with a new trial culvert size and 

configuration or consider a bridge or overflow section. 

3.2.8 Worked Examples. 

Example 4: Culvert Size by Graphic Method. 

Given: A stream with a bed six feet wide, a 50 

year flood discharge of 350 cfs, a centerline 

bed elevation of 50 feet, a bed slope of 

0.005, and a flow depth of four feet is 

crossed at right angles by an access road 30 
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feet wide with 

flood plain is 

one on two side slopes. 

at elevation 55. The 

The 

road 

embankment height in the flood plain is five 

feet. 

Find the required culvert diameter, length, 

and necessary end protection, use Table 3-9. 

Step 1. Invert elevation - The invert at the 

road centerline is 50.0. 

slope is 0.0005. 

The invert 

Step 2. The physical headwater limit is the 

lower of 1.5D or the overflow elevation 

of the road, elevation 60. 

Step 3. The design discharge is 390 cfs. 

Step 4. 

3-18 

The trial culvert size from Plate 

is 75 inches. The next larger 

commercially available diameter is 78 

inches. 1.5D is 9.75 feet resulting in a 

headwater elevation of about 59.75 which 

is below the road overflow elevation of 

elevation 60. 

Step 5. The pipe diameter is larger than 48 

inches and less than eight feet, there

fore it requires a vertical headwall to 

the headwater elevation. 

Step 6. The culvert length, assuming a 

headwall at the outlet, is the top road 

width of 20 feet plus four times the 
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required structural fill over the pipe . 

Say 30 plus four times four or 46 feet. 

Step 7. The tailwater elevation is 

54-0.005 (18) = 53.91~ 

Step 8. Critical depth, d c' at the 

determined by Equation 3-6: 

Q = Cq 05/2 

350 = Cq 6.55/2 

Cq = 3.249 

from Table 3-6 d /D = 0.772 c 

d = 5.02 c 

outlet is 

The elevation of critical depth at the 

outlet is 54.93 which is above the 

tailwater elevation of 53.91. 

Step 9. The flow is type 5 or 6. 

Step 10. The inlet control discharge for a 78" 

diameter pipe with a vertical headwall 

given by Plate 3-18 is 380 cfs. 

Step 11. The outlet control discharge, for the 

above 36 foot long pipe may be determined 

from Plate 3-20. An entrance coefficient 

determined from Table 3-8 is 0. 45 for 

type 5 flow and 0.84 for the type 6 flow. 

Since type 5 is the most conservative 

3-93 



assumption use k = 0. 45 in Plate 3-20. 

The head, H, is the difference in eleva

tion between the headwater and the 

tailwater. Since the tailwater is below 

critical depth in the pipe assume a 

tailwater elevation 1/2 way between 

critical depth and the top of the pipe at 

the outlet (3.2.1.4), 54.93+56.41)/2 = 

55.67. The head is then 59.75- 55.67 = 
4. 08 feet and from Plate 3-2 the dis

charge is 350 cfs. 

Step 12. The actual discharge is the least of 

the inlet and outlet control estimate. 

The least discharge estimate is the 

outlet control estimate of 350 cfs. This 

just satisfies the design flood require-

ment and is an acceptable design. 

Step 13. Skip Step 13. 

Step 14. Inlet erosion protection is required 

( 3. 2. 4) since HW/D is greater than 1. 2 

and the culvert has a headwall. Either 

extend the headwall above the water 

surface or provide riprap. 

Step 15. Inlet flotation control is not 

required since 

headwall. 

the culvert has a 

Step 16. A natural scour hole ten feet deep 

will ultimately develop. Assume this is 

undesirable (Figure 3-3). 
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Step 17. A scour apron may be sized using 

Plate 3-30. 

A = 3D = 3(6.5) = 19.5 feet 

c = 1. 70 (Q/02.5 + a· = 1.7 (6.5) 

(350)/6.5 2 · 5 
+ 8 = 43.9 

B = A+ 0.4C = 19.5 + 0.4 ( 43. 9) = 37' 

The apron should be of concrete mat 

weighing 30 pounds per square foot. 

Example 5: Culvert size, Analytical Method. 

Given: A stream with a design flood of BOO 

cfs, a bed elevation of zero feet and zero 

slope, a tailwater elevation of 7.5 feet and a 

road overflow elevation of ten feet. The road 

is 30 feet wide with 1 on 2 side slopes and 

crosses the stream at right angles. The 

minimum allowable fill height over the culvert 

is four feet. 

Find the required culvert size and type using 

the procedural steps of Table 3-11. 

1. The inlet invert elevation is at zero. 

2. The limit on headwater is elevation 10. 

3. The design discharge is 800 cfs. 

4. The culvert type adopted should be 

arch-pipe because of the superior low 

head performance. The trial culvert 

size, using the entrance control 
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nomograph of Plate 3-19 and the limit on 

headwater of ten feet is 12'10"x8'4", 

HW/D = 1.23. 

5 • A headwall extending to the headwater 

elevation of ten feet should be used on 

both ends of the culvert. 

6. 

7. 

8. 

The culvert length is the distance 

between headwalls. The top of the 

headwalls are at elevation 10, the top of 

the road at 14. The culvert length is 

then 4(4)+30 = 46 feet. 

The tail water elevation is given as 

elevation 7.5. 

Critical depth at the outlet of the 

12 '10"x8 '6" arch-pipe may be determined 

by Equation 3-6 and Table 3-7 

Q = C D2. 5 
q 

800 = c 8 31 2 · 5 
q . (EQUATION 3-6) 

c q = 4.02 

d /D c = 0.622 

d = 0.622 (8.31) c (TABLE 3-7) 

= 5.17 feet 

9. The tail water elevation of 7. 5 feet is 

above critical depth and the headwater to 

diameter ratio is less than 1.5. There

fore, the culvert operates as type 3, 

tranquil flow throughout.· The culvert 
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may not be sized by graphical methods, 

the analytical method must be used. 

10., 11., and 12. The instructions pertain to 

graphical sizing and must be skipped. 

13a. Develop a new trial culvert size. Since 

the inlet control culvert was overlarge 

use it for a first trial. 

From Table 3-5 for a 12' 10 "x8' 4" arch 

pipe 

span = b = 12.86' 

rise= D = 8.31' 

Area = A = 85 square feet 

From Table 3-8 

Entrance Coef. = C = 0.86 (h-z)/0=1.2 

Culvert length = L = 46 feet (Step 6) 

Outlet Area = A3 = 80.7 (Table 3-7) 

13b. The friction loss in the barrel, hf' may 

be computed by Equation 3-9. 

where 

K 3 = The conveyance at the outlet as a 

function of the tailwater depth, 

pipe diameter and roughness. Use 

column 4 of Table 3-7, ·page 55. 

d 3/D = 7.5/8.31 = 0.903 
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ck = o.as9 
K3 = cko2.67/n 

= 0.859 (8.31) 2 · 67 ;0.031 

= 7851 

K2 = The conveyance at the entrance as a 

function of the unknown depth of 

flow, pipe diameter and roughness. 

Since the depth of flow is unknown 

and cannot easily be directly 

calculated use a trial and error 

solution. Assume a head lost to 

friction, hf, then since there is no 

culvert slope, d 2 = d 3 + hf. Solve 

Equation 3-9 to see if the assumed 

hf is equal to the computed hf. 

Assume hf = 0.4 feet then d 2 = d 3 + 

hf = 7.5 + 0.4 = 7.9 feet. d 2/D = 
7.9/8.31 = 0.951 

From column 4 of Table 3-7, page 55 

ck = 0.854 

K2 = cko2.67/n 

= 0.854 (8.31) 2 · 67 ;0.031 

= 7860 

Solve for hf and check 

assumption. 

hf = L Q2/K 2K 

= 46 (800) ~I (7860) (7851) 

= 0.48 feet 
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This does not check the assumed hf 

of 0.4 feet. Retry using an assumed 

hf of 0.48 feet. 

then 

d2 = 7.98 

d 2/D = 7.98/8.31 

= 0.960 and from Table 3-7 

ck = 0.844 

= c 02.67/h K2 k 
= 0.844 (8.31) 2 • 67 /0.031 

= 7768 

Recompute the the head loss, hf. 

2 hf = L Q /K2K3 
= 46 (800) 2 ! (7768) (7851) 

= 0.48 

The assumption checks and the head loss, 

hf, is 0.48 feet 

13c. Compute the discharge for the trial 

culvert size, 12.86x8.31, using Equation 

3-20 

Q = C A3 [29 (hl-h3-hf0]0.5 
= 0.86 {80.7) [64.4 (10-7.5-0.48)]o.s 

= 791 cfs 

13d. The calculated discharge of 791 cfs is 

slightly smaller than the required 

discharge of 800 cfs. Use the next 
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larger commercial size of 13'5" by 8'5". 

No further size checking is necessary. 

14. No inlet erosion control is necessary 

because the headwall extended to the 

water surface. 

15. No inlet flotation control is required 

for headwall culverts. 

16. The area of the selected arch pipe is 

from Table 3-5, 89 square feet. The pipe 

breadth is 13.40 feet. From Figure 3-3, 

the ultimate scour depth is about 12 

feet. Assume this is acceptable, and 

that no scour apron is needed. 

Example 6: Culverts Under an Ice Cover. 

Given: A winter discharge of 30 cfs is to be 

conveyed under a winter ice road through a 

steel line pipe culvert with a limit on head 

of one foot. The pipe length is 75 feet. 

Solution: From Plate 3-27, a pipe 36 inches 

in diameter is required. 
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3.3 Bridges 

Bridges are necessary for the crossing of all large 

streams and hydraulicly as wel1 as environmentally 

desirable for the crossings of many small streams. 

Bridges become desirable for small streams because of 

the lessor maintenance costs and greater reliability as 

compared to culverts and because of their greater 

ability to allow upstream fish passage. Bridges also 

facilitate winter construction because of the difficulty 

in compacting frozen gravels around culvert barrels. 

The process of major bridge design requires determina

tion of backwater, scour, environmental impacts and 

costs for a variety of bridge spans and types and then 

selection of a bridge with acceptable impacts and 

minimal costs. Costs include both the first construc

tion costs and the annual maintenance costs. The 

process 

standard 

process 

is involved and covered 

references. Plate 3-29 

flow chart with reference 

references. 

satisfactorily in 

provides a design 

to these standard 

A first approximation of the required span can be 

determined by the Lacey Regime Equation (Neill, 1973). 

Figure 3-4 provides a graphical solution to the equation 

for bridge spans. For the reasons given in Section 

2.1.1, most small North Slope Streams are not in regime, 

therefore, the Lacey relationship should be used only as 

an approximation . 

3-101 



mlts 
5 10 20 50 100 2 5 1000 z 5 10,000 

10,000 
-.--1-

'' -=+ ; I' 
-~-

' 'i ; ::! I I I 
5 I iII i II I i I :: I M--~ 

; I 

I iII I i II I II:! r I! !I I : I 1,000 

= I iII I I I II ! I I I I I I ! Ill I I .!l11 c::i z I 
.s '.' .. 500 c 

' 
_, ... a- I> I 'I: 

' ' ' ; IJ : r 11 ' ' ; . '' / / . ' 
,..1,000 

.. ' 

I· I '-----+-0 '. 
~ 

'. . '' .. '- zoo ; ! I I ' I' ' ... : :I I I l II ' ' '' I ./ I !A' 
0 5 I ~ I i I i I I! I ' ; llil ~a.AI ~,:; :1 

i I! I I !II \o'~ ;;- 0 ' ! 100 .. 
'0 ! ll I ! I II '-C)c:.~tr~/.~-" I I SuqgHied 

I I ~ 
i •Otl9e i -;;; .J: ! 

;:; z 
50 :E 

'i 
' ; I ~ ·?to- ' '' .. 

100 : I!' ' l' -"" ::.·:·[/ : ':I u 
t- f-, ·-.2 

3 . ' zo ... . I; .A·--H ' I I 

: ~ i ; L. y j ' I I I .. ' 
o; 50 : :I' A'_!•· V•11 ! II z 

i A-! ~oj;..-1 iII ! I I I '' I I ; i; ' ~ : 10 ! ! I 

r.t~ v I I i 'I: Till T I I II: ! I., '' ' ! 1.1 , I '. zo . . . ,...,. .. 

' -r i· 1-f I f I! t 
10 ; :' I . '. 

100 2 5 ~000 z 5 0,000 2 5 100.000 z 5 1.000,000 

Discharge in cfs 

FIGURE 3-5 

LACEY REGIME BRIDGE WIDTH (Neill, 1973) 

• 3-102 



w 
I ...... 

0 
w 

• • 

- H ...... H"'"""'"' OITIAMINt: 
CROeiiNI IITt: ~ OUIGN Q NATUIIAL 

llfl AM) lOlLS ANO ICt: fLOW 

M. ..... Nf rLOOO DATA CONOHIONI CONDITIONS 

TIDAL 
COHOITIONS Ht:C -2 

IEC2 I 

NO 

CHOOSl 
FINAL MOST COif 

Of SIGN ffFECTI\If 

Of'f:NING 

FOIII "AMGl 
01' CI'Qiltte I 

REFERENCES: 

C. ft. NEILL- GUIDE TO BRIDGE HYDRAULICS 
BUREAU OF PUBLIC ROADS- HDS No. I, HYDRAULICS OF BRIDGE WATERWAYS 
CORPS ~ ENGINEERS- HEC 2 1 WATER SURFACE PROFILES 

Klf.CT 

I 

ot:U,...Nt: 
let: l.OilOI 
ICOUIII a 

• 
.. . -st:La:T ~ 

~ 

f AIUIIIlfUI • lMloM. 
l"VPfS a V£LOCifiU ..... 

SPANS I'Oft ""*' f'<HI--· ·-Of ()f'(N Of' WiN 
WATIIII Q WATe:lll Q 

8PII HOI! •tL 4.4,4.1 

NO 

Ot:TfltMINt: '?'ffRMINf 0&~ 
Rl\lt:R ICf tu 

Afft:CT£0 AfTtc:fiD 
011/f:RSION$ trMU 

SCCXM 
IIPR HOI 1 

BRIDGE WATERWAY 
I 

OPENING SELECTION PROCESS 

G.N.M. JAN.I984 PlATE 3-29 



3.4 Road Overflow Sections 

Overflow sections are depressed areas of roadway 

intended to restrict road overflow to a small area. 

They are also often used to reduce the amount of culvert 

or bridge required. They are particularly adaptable to 

North Slope roads because of the timing predictability 

and short duration of the annual breakup floods. 

Overflow sections have an additional benefit in that the 

capacity of the overflow increases at a greater rate 

with an increasing head than does culvert capacity. 

They are, therefore, particularly applicable to situa

tions where large diverted flows must be accommodated on 

rare occasions. Overflow sections may be designed to 

fail and wash out during flood events, or they may be 

designed to resist failure and provide trafficability 

during overtopping. The decision as to type depends on 

operational requirements. Plate 3-30 provides typical 

sections of three types of overflow sections. Plates 

3-31 and 3-32 provide typical sections of combined 

overflow and culvert structures. Road sections can 

convey limited light vehicle traffic with water depths 

of up to six inches. 

3.4.1 Hydraulic Design. An overflow section should 

always operate in parallel with a culvert or 

bridge. Therefore, the design flow for the 

weir is the total flow less the portion 

passing through the culvert or bridge. The 

allowable head for the combination of struc

tures is fixed by the geometry of the road 

embankment or the normal limit on head at the 

culvert of 1.5 D. The upstream water surface 

elevation for the weir and culvert is the same 

and provides the basis for design. 
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ALL SEASON CONSTRUCTION PAD 
CULVERT OVERFLOW COMBINATION 

·FOR POORLY INCISED GRAVEL BED STREAMS 

PLAN VIEW 

CONC. MAT 
SCOUR A 

3'WIN. 

PROFlLE 

SECTION A-A 

NOTE: 

bas mired 

A 

CONC. MAT 
SCOUR APRON 

COYER AS ~0'0. 

~ 

MINIMUM CULVEJ!T SIZE TO CONVEY ~o/0 OF THE 2 YEAR FLOOD. 
MAXIMUM CULVERT SIZE DEPENDS ON AVAILABLE SPACE. OVERFLOW 
A~TES THE BALANCE OF THE DESIGN FLOOD AT 6 INCHES DEPTH 
TO PERMIT VEHICAL ~SAGE. 

CONSTRUCTION PAD 
PERMANENT OVERFLOW SECTION 
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ALL SEASON CONSTRUCTION PAO 
CULVERT OVERFLOW COMBINATION 

FOR INCISED GRAVEL BED STREAMS 

-3%.., 

PLAN VIEW 

PROFILE 

I L I I 
SECTION A-A 

NOTE: 

STEEL LINE 
PIPE CULVERT 

FLOW 

-3o/o -

--NATURAL GRAVEL 
STREAM BED 

MINIMUM CULVERT SIZE TO CONVEY 5:>% OF THE 2 YEAJit FLOOD. 
MAXIMUM CULVERT SIZE DEPENDS ON AVAILABLE S~. OVERFLOW 
ACCOMOOATES THE BALANCE OF THE DESIGN FLOOD AT 6 INCHES DEPTH 
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CONSTRUCTION PAD 
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A road overflow section forms a broad crested 

weir. The discharge is related to the up-

stream water elevation. A definition sketch 

of flow over a road embankment is provided as 

Figure 3-6. 

CROWN UNE 

FIGURE 3-6 DEFINITION SKETCH OF FLOW OVER A ROAD 

For application of a road overflow weir in 

parallel with culverts, the allowable water 

surface elevation, hv' is fixed by design. 

The velocity head at the approach, h, is 

negligible, and the discharge which must pass 

the weir is ·the total design discharge less 

the portion passed through the culverts. The 

general formula for flow over the road embank

ment is 

Q = C b H312 (3-21) 

where 

b = the length of the overflow section along 

the road 

C = the coefficient of discharge. 
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H = the difference in elevation between the 

road crest and the upstream water surface 

elevation 

de = critical depth 

The equation may be solved for any combination 

of overflow depth or weir length provided an 

appropriate discharge 

chosen. 

coefficient, c, is 

Discharge coefficients for flow over roadways 

have been experimentally obtained and pub

lished by the U.S.G.S. (Hulsing, 1967). The 

experiments indicate the coefficient is a 

function of h/L when h/L is greater than 0.15. 

When h/L is less than 0.15, the coefficient is 

a function of the head, h, and the roughness 

of the roadway. For the range of conditions 

expected on the North Slope, the conditions 

with h/L less than 0.15 are apt to exist. 

Table 3-12 provides discharge coefficients for 

this case . 
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TABLE 3-12 

DISCHARGE COEFFICIENTS FOR FLOW OVER GRAVEL ROADS 

WHEN h/L IS LESS THAN 0.15 

3.4.2 

Head (H) 
(Feet) 

0.00 
0.25 
0.50 
0.75 
1.00 
1. 25 
1.50 
1. 75 
2.00 
2.25 
2.50 
2.75 
3.00 

Discharge 
Coefficient (C) 

2.500 
2.595 
2.685 
2.760 
2.830 
2.880 
2.920 
2.955 
2.980 
3.000 
3.015 
3.030 
3.040 

Submergence of the road embankment by down

stream tailwater will reduce these coeffi

cients. However, under North Slope applica

tions submergence should not often occur and 

is therefore not considered further. Further 

discussion of C values 

Hulsing. 

is presented by 

Road Surface Protection. Under some 

conditions it may not be desirable to allow 

the road to wash out at the overflow section. 

To prevent erosion 

tected. The first 

tively flat road 

two areas must be pro

is erosion of the rela-

surface. The second is 

erosion of the steep downstream embankment 

slope. This section considers the first case, 

erosion of the road surface. Referring to 

Figure 3-5 and Section 3.1.1, critical depth 

will occur either at the road centerline crown 
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or at the downstream shoulder, depending on 

the crown slope. Neglecting minor friction 

losses, the critical depth, d , will be 2/3 H. c 
Therefore, the maximum water velocity over the 

road surface will be 

V = 3q/2H c 

where 

{3-22) 

q = the discharge in cfs per foot of weir 

length. 

If erosion of the road surface is to be 

prevented, the velocity over the surface must 

be limited to that which will not erode the 

surface. The allowable velocity is a function 

of the size of the gravel material on the road 

surface, the depth of flow over the surface, 

and the slope of the energy grade line. A 

procedure to determine the erosion limits of 

gravel is: 

d = 144 R S (3-23) 

where 

d = D-75 of the gravel surface which will 

just be eroded in inches 

R = the water depth = the critical depth = 

2/3 H in feet 
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S = the slope of the energy grade line which 

is conservatively 2 H/3L where H and L 

are in feet 

Then the limitation on head, H, for the non 

erosion of a given gravel road surface d 75 
size in inches is 

H = 0.0156 (Ld) 112 ( 3-24) 

Thus, two inch d-75 gravel on a road 50 feet 

wide would withstand a head of 1. 5 feet. In 

some cases it may be economically feasible to 

allow the road to wash out in a limited 

overflow section (soft plug). Where failure 

is desired a large H must be provided. In 

other cases, it may be desirable to import 

large more stable surface material than is 

readily available locally to insure stability. ~ 

A second limitation on allowable head, H, is 

the need to sometimes limit the water depth 

and velocity to afford safe driving con

ditions. A practical limit on depth, 2/3 H, 

for safe driving is about six inches. This 

implies, for a typical case of a 20-foot road, 

a head of nine inches, and a d 75 gravel of 2.6 

inches the allowable discharge would be about 

1.8 cfs per foot of width. The above analysis 

assures prevention of erosion from tractive 

force of water alone. Vehicle traffic will 

tend to disturb gravel particles which will be 

carried away by the flow. Therefore vehicle 

traffic during flood events should be limited • 
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Downstream Slope Protection. The downsteam 

slope of the highway embankment and the 

adjacent toe will experience high turbulent 

water velocities and rapid dissipation of 

energy. This will rapidly erode the embank-

ment from the downstream toe upstream. 

Prevention of the erosion requires riprap or 

other forms of erosion protection. The 

detailed design of slope and toe protection is 

involved and requires knowledge of tailwater 

conditions. However, for headwater depths of 

two foot or less and moderate fill heights, 

any of the articulated concrete block mat

tresses commonly used on the North Slope will 

be adequate to protect the slope. These 

mattresses should be provided with a filter 

sufficient to retain the underlying soil . 

Ice Affect. Ice and slush floating on the 

upstream water surface of approach streams 

tends to collect along the upstream edge of 

overflow sections and reduce the area avail

able for flow. · This results in higher head

water elevations to pass the same discharge. 

The amount of ice caused restriction depends 

strongly on the nature of the specific stream 

and the location of the overflow section with 

respect to the ice flow. As a general rule 

the overflow sections should be located in 

overbank areas of low approach velocity so as 

to not attract ice • 
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3.5 Low Water Crossings 

Low water crossings provide an economical alternative to 

culverts or small bridges. They are applicable to 

routes with low traffic volume and the ability to 

utilize alternative access. Low water crossings are 

particularly useful on pipeline construction pads. They 

do not provide all season access. 

3.5.1 

3.5.2 

3.5.3 

Hydraulic Design. Low water crossings create 

a small constriction in the stream channel. 

This constriction produces a noticeable impact 

on very low flow. The impact is minimal on 

flood flow. No specific hydraulic analysis is 

required providing the crossing profile 

reasonably fits the existing streambed. 

Crossing Design. Plate 3-33 provides a 

temporary winter snow pad crossing. Plates 

3-34 and 3-35 provide typical designs for work 

pad low water crossings on gravel or frozen 

silt bed streams. The design provided on 

Plate 3-35 should be used only after a site 

specific thaw stability investigation has been 

accomplished. An alternative design replacing 

the board insulation with additional gravel 

may be adopted. 

Fish Passage. Low water crossings are 

considered unsuitable for continued heavy 

equipment traffic use in fish streams when 

flow is present. This does not preclude the 

use of temporary low water crossings for heavy 

equipment during the winter when stream are 

dry or there use for light traffic during all 
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seasons. Any low water crossing of fish 

streams must have specific approval of appro

priate State and Federal Agencies. General 

requirements for permanent low water crossings 

of fish streams are: 

Existing 

matched. 

stream bed gradient should be 

2. Average water velocities in the crossing must 

not exceed the higher of the average velocity 

in the adjoining stream sections or the 

average cross sectional velocity provided in 

Table 1 of Appendix 1. 

3. Road bed width in the crossing must be kept as 

narrow as safety permits . 

4. Low water crossings in fish streams must be 

designed with a V-bottom so as to maintain a 

minimum flow depth of four inches during the 

open water season. 

5. Fill material used in flowing streams for low 

water crossing construction must not contain 

more than ten percent fine material passing a 

200 sieve (less than 0.075mm) without specific 

approval from the appropriate State and 

Federal agencies. 

6. In streams where a low water crossing is 

planned as a permanent crossing but a culvert 

is planned for the construction period, the 

low water crossing foundation should be placed 
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prior to installation of the culvert whenever 

feasible. 
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4.0 GEOTECHNICAL 

The purpose of this section is to provide the following: 

o Construction aspects related to soil and climatic 

conditions. 

0 Soil properties for calculation of culvert 

stresses. 

4.1 Typical Soil Types 

4.1.1 

4.1.2 

Natural Soil Conditions. Typical conditions 

consist of an organic tundra mat over silt 

over sand and gravel. Surface sands are also 

in the sand dune area. Typical soil 

densities, porosity and moisture {ice) 

contents are provided in Table 4-1 . 

Fill Material. Typical fill material 

available for use in the Lisburne Project is 

from the Put 23 Mine Site and consists of well 

graded sandy gravel. Typical fines content 

(passing #200 sieve) varies from two to ten 

percent, and natural ice contents in the 

borrow pit vary from 5 to 15 percent. 

Compaction characteristics of this fill 

material are presented in Table 4-1 and are 

discussed on page 4-6 . 
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4.2 Seasonal Effect on Placement of Fill Materials For 

Bedding, Padding and Cover 

4.2.1 

4.2.2 

Summer Placement. During summer placement 

when the materials are unfrozen, proper 

compaction procedures can achieve 95 percent 

relative compaction resulting in a dense fill 

material. 

Winter Placement. The limitations resulting 

from winter placement of fill materials is 

caused by the reduction in maximum achievable 

compaction with slight increases in ice 

content. The estimated material densities for 

winter placed fill are shown on page 4-6. 

Based on the resulting metastable condition of 

winter placed gravel with ice, the gravel has 

a high potential for collapse and erosional 

washout when the materials thaw during the 

first thaw season. 

4.3 Material Properties For Culvert Stress Analysis 

Section 6.0 Construction Practices provides backfill and 

compaction requirements. To the extent practicable, 

the bedding will be shaped to fit and support the bottom 

of the culvert. The side fill will be select granular 

material, as specified in the specifications, placed in 

accordance with construction specifications. The soil 

modulus (Ms) properties of the confined soil that will 

control the subsequent overburden stress calculations of 

open conduits (culverts) have the following design 

values: 
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Padding 
Compaction 

Design Soil 
Modulus 
Ms (psi) Remarks 

Minimum 90% 
Standard Proctor 
(AASHO Test T9 9} 

2000 Soils in ditch wall must 
be,granular or initially
thawed, stiff fine-graine~ 
soil, or ditch width at 
pipe centerline must 
be 2.5D. 

Nominal 1000 Summer placement 
(Cross Country) 

Nominal 600* Winter placement· 
(Cross Country) 

*This value could be much lower than this, as indicated in 

the attached pages 4-6 and 4-7. 

4.4 Thaw and Settlement of Subgrade 

4.4.1 

4.4.2 

Estimated depths of thaw for various soil 

profiles beneath the culvert invert are 

presented. Using typical water and air 

temperatures. of 32 to 38°F the need for 

insulation beneath the pipe and required 

thickness have been evaluated using the 

Modified Berggren Method (1966) and the method 

by Thornton (1977), both of which are 

simplified and conservative. Typical 

insulation design is shown on Plate 4-1. 

An alternative to an insulation design, based 

on field determination, is overexcavation of 

thaw-unstable soil and replacement with 

thaw-stable fill as shown on Plate 4-2. The 

results of calculations demonstrating the need 

for either overexcavation or insulation under 

culvert base are shown on pages 4-8 through 
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4-11. On these pages, the overexcavation 

depth for single or multiple culverts are 

provided. In addition the width of the 

overexcavation is also calculated. 

If the field determination indicates that the 

subgrade soils are thaw stable, the culverts 

can be placed on the natural soil or on a thin 

bedding as shown on Plate 4-3. 

4.5 Piping Failure 

Piping failures mostly occur due to winter placed poorly 

compacted backfill installations since ice content in 

the gravels prevent adequate compaction. In addition 

frozen gravels when they become thawed experience a loss 

of compaction, a tremendous increase in permeability, 

and thus a large increase in seepage velocities as 

demonstrated on pages 4-11 and 4-12. These high seepage 

velocities transport the thawed loose soil particles 

from around the culvert leading to rapid progressive 

failure. Based 

pacted summer 

failures and 

on these demonstrations properly com

placed backfills will prevent piping 

for these reasons summer culvert 

installations are recommended. 
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TABLE 4-1 

TYPICAL SOIL CHARACTERISTICS 

Moisture** 
Depth Soil Porosity* Content Dry 

Interval Description n w Density Remarks 

( ft) (lbm/ft3) 

0-05 Gravel Pad 0.30 0.05 115 Compacted while 
frozen 

0-05 Gravel Pad 0.20 0.05 135 Thawed compacted 
gravel 

5-6 1/2 Organic Layer 0.807 1. 95 25 Natural Conditions 

6 1/2-19 Silt & Sandy/Silt 0.500 0.34 84 Natural Conditions 
""' I 
Ul 

*n = void volume/total volume 

**W = mass of moisture/mass of solids = n Pm 
1 - n Ps 

Where p = moisture density, p = density of solids m s 
NOTE: Pore spaces below the gravel pad assumed fully (100%) 

saturated with ice. 



4. 6 Effect of Ice Content on Compaction, and Modulus Thaw 

Strain 

When culverts are installed in the winter, the soil 

modulus (M ) property when the soil thaws depends on the s 
compacted density. For typical ice contents of ten 

percent, the resulting thaw strain can be on the order 

of 20 to 30 percent. Therefore, the value of Ms = 600 

could be unconservative, since thaw strain must occur 

before an M = 600 psi can be mobilized. s 

Example: Put 23 Gravel 

Max dry density=l40 pcf; Min dry, thawed density=llS pcf 

When ice is present, assume: 

Frozen Porosity, n = 1 - (vol.soil + vol ice) 
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Assume as a worst case example that the soil collapses 

upon thawing_to the minimum density as shown in Figure 

4-2. 

Thaw Strain = €T = Ym - Yp x 100 = 115 - 80 x 100 = 30% 

115 

r----, 
OAQ • I THAW STRAIN 
~0 z. 

I 

' FROZEN 0.1 0 => ~c:>o THAWED 
DRY DENSITY 4 0 A d <:> 

c:::. MINIMUM 
=80 pcf 040 C" 0 

DENSITY = 115 pcf 
~ 0.4 

0 
c::>oo 

FIGURE 4-2 

Before the soil modulus, M = 600 psi, sui table for s 
loose gravel can be mobilized. The thaw strain must 

first occur as indicated in Figure 4-3 . 

(f) 
(f) 
w 
a::: 
r
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THAW STRAIN 
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FIGURE 4-3 
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For conditions where the ice contents are lower and 

better compaction is achieved the thaw strain can be 

less· than the example of 30 percent. Thus for the best 

winter placed gravel the "frozen:. soil modulus curve 

coincides with the "loose" curve. 

4.7 Thaw of Embankments and Beneath Culverts 

Assume: 

(1) An average ground temperature = 23°F 

(2) Air thawing index = 600°F - days 

The modified Berggren analysis assumes an infinite 

horizontal heat source (i.e., multiple culverts case). 

The results of the analysis are shown in Figure 4-4. 
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The Thornton Method assumes a buried pipe at steady 

state condition. (i.e., an infinite time of thaw). The 

results of the analysis are summarized in Figure 4-5. 

~ 
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PIPE DlAMETER {FEET) 
I 2 3 4 
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s' 

w 
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0 DEPTH 
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2 

FIGURE 4-5 

Thornton's method also gives the following dimensions in 

Figure 4-6 for the thaw bulb at infinite time. 

FIGURE 4-6 
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Based on the Thornton analysis, the following overexca

vation limits are recommended for the culverts as an 

alternative to insulation. 

77"77 

2 X Th 

SINGLE CULVERT 

SPACING OF MULTIPLE 
CULVERTS 

} 
2 ' IF SPACED 2 X Th or greater 
4 I IF CLOSER SPACED 

FIGURE 4-7 

With the calculated depths of thaw, the thaw settlement 

beneath the culvert can be calculated using the thaw 

strain appropriate for the soil. These calculations 

support the "Insulated Culvert" design standard shown on 

Plate 4-1 or the need for overexcavation and placement 

of "summer placed" gravel shown on Plate 4-2. 
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THAW SETTLEMENT = DEPTH OF THAW X THAW STRAIN 

Depth Thaw Thaw 

Design Case of Thaw* Strain** Settlement 
3n insulation over silt 0. 2' 12% 0.02' 

Summer placed gravel 2.0' <2% <0.04' 

Summer placed gravel 4.0' (2% <0.08' 

One foot peat over silt 0. 9' 40% 0.36' 

Silt 1.5' 12% 0.18' 

*From Figures 4-4 and 4-5 

**Thaw-strain values based on the dry densities from Table 

4-1 and published thaw-strain correlation (Nelson et al 

1983) • 

4.8 Discussion of Piping Failure 

The flow of water, Q, through the soil adjacent to the 

culvert conforms to Darcy's law. 

Q = kiA 

The hydraulic gradient, i, can be approximated as the 

change in head across the embankment divided by the 

width of the embankment. 

Values for the permeability, k, of the frozen ice-gravel 

fill are not known. However, the permeability is 

expected to increase several orders of magnitude when 

the ice melts. The following Figure 4-8 (from Ceder

gren) shows a typical change in permeability with change 

in density for a sandy gravel . 
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The effect of the large increase in permeability is to 

channelize the flow into the thawed zone. The initial 

thawed zone is small and the permeability is large. 

Consequently, the seepage velocities are large. The 

very loose sand and gravel are easily eroded and this 

leads to a progressive piping failure. 
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5.0 STRUCTURAL - DESIGN OF CULVERTS FOR EXTERNAL LOADS 

This chapter presents a state-of-the-practice design procedure for 

calculating culvert ovalling deflections and stresses. Based on a 

recent paper by Thomas and Manikian (Ref. 5), the procedure models 

the soil-pipe interaction, characterizing the sidefill by an 

appropriate modulus value and initial pipe out-of-roundness can be 

taken into account. 

5.1 ASSUMPTIONS 

Certain fundamental assumptions are made to keep the analysis 

simple. First of all, ovalling of the pipe cross-section is 

treated as a two-dimensional problem. This is reasonable inasmuch 

as external loads (and corresponding resistances) are often 

distributed over a substantial length of the pipe. Even where 

concentrated loads act on the buried pipe, these can commonly be 

reduced to an equivalent uniform distributed load acting over a 

certain effective length of the pipe. 

Secondly, the pipe cross section is treated as fully-flexible; 

i.e., it is the surrounding soil which provides the stiffness and 

resistance to ovalling deformations. This assumption is reasonable 

for most larger-diameter (say 24 in.+) pipes surrounded by 

compacted granular materials. However, it tends to overpredict 

deflections for smaller-diameter piping having D/t ratios of less 

than about 80. 

Lastly, it is assumed that the pipe cross section (see Figure 1) 

deforms from a circular shape into an elliptical shape. As this is 

the most favorable shape from a stress standpoint, this assumption 

may be slightly unconservative in some cases, particularly for 

certain pipe bedding conditions. However, it simplifies the 

analysis substantially • 
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A. NO EXTERNAL LOAD
NO INTERNAL 
PRESSURE. 

B. EXTERNAL LOAD 
ONLY. NO INTERNAL 
PRESSURE. 

C. EXTERNAL LOAD 
PLUS INTERNAL 
PRESSURE. 

Figure 1. Deflections of Flexible Pipe Under Various Conditions of 
External Load and Internal Pressures 

5 • 2 EXTERNAL LOADS 

The most common sources of external loading on buried pipes are 

backfill and traffic. A number of years ago, Anson Marston 

developed the Marston Theory of Loads on Underground Conduits. 

This theory (see Ref. 4) subdivided underground conduits into two 

major classes known as "ditch conduits" and "projecting conduits". 

Each of these was further subdivided into several subclasses. 

The basic issue addressed by these various classes was backfill 

arching: whether the soil on top of the pipe was partially 

supported by adjacent soils or further loaded by adjacent soils. 

Although it is a rational theory, its application in practice 

requires assumption of certain difficult-to-define geometric and 

soil-behavior parameters. To simplify the problem, the authors 

have used the assumption of a uniform gravity load defined by: 

pv (soil) = i~4 (psi) 

where y =backfill unit weight (pcf), and 

H = depth of cover (ft). 
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Traffic loads can take on many different forms. Loaded tracked 

vehicles exert a certaJ.n average contact pressure beneath the 

tracks. For wheeled vehicles, the pattern (spacing, number of 

axles~ etc.) of the wheels and their position relative to the 

buried pipe can be important. For some situations, tl "! most 

critical positioning may not be obvious and several trial calcula

tions, using the principle of superposition, may need to be made. 

Based on the classical Boussinesq solution, Spangler (ibid.) 

suggests the following formulation for load on the buried pipe due 

to a point load applied at the ground surface. 

where 

0 
0 

2 

• 

8 

8 

10 

p (traffic) = v (psi) 

ct = stress influence factor, 

Q = wheel load in lbs., 

D = pipe outside diameter (in.) , and 

L = effective length (ft). 

STRESS INI"L~MCE I" ACT Ott. C t 

0.1 0.2 0.3 0.4 0.5 0.8 

-~ 
)...-'"" !--" 

~r:::: ';::::. ~ """"" . ~ ~ ~ "". :::::--- ...--

~ / 
I ~ v 
lj v 
/ I IL•3 "' 

I J I 
v I I I I 

(2) 

0.7 0.8 

1-::. --~ ~ 

Figure 2. Influence Factor for a Concentrated Load Directly Above a 
Buried Pipeline 
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For commonly-used pipe sizes and cover depths, Spangler recommends 

using a constant value of L of 3 ft. Based on this value of L and 

application of the point load immediately above the pipe, Figure 2 

presents Ct as a function of pipe diameter and depth of cover. 

To account for the effects of vehicle speed~·axle load, road 

roughness and type of pavement, Equation 2 can be rewritten as: 

p (traffic) = 
v 

(psi) (3) 

where F is an impact factor~ usually taken between 1.5 and 2.0 for 

unpaved roads. 

5.3 SIDEFILL RESISTAllCE 

Buried flexible pipes rely to a very large degree on sidefill 

resistance to support superimposed external loads. In the 

equations which follow, sidefill resistance is characterized by the 

constrained soil modulus M • Achievement of an adequate value of M 
s s 

often requires that the construction specifications call for good 

granular material to be placed and compacted on both sides of the 

pipe. Where parallel pipes are placed in the same ditch, spacing 

between the pipes needs to be sufficient to enable compaction 

equipment to be used between the pipes. 

The preferred sidefill material is a well-graded sand and gravel 

having the following gradation: 

Sieve Size 
1 1/2" 
3/4" 
1!4 
1!40 
/!200 

Percent Passing 
by Weight 

90-100 
75-100 
30-85 
0-40 
0-10 

Pit run material meeting this gradation is commonly available on 

the North Slope of Alaska. The material should be free of snow and 

ice, and preferably thawed. 
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In the absence of site-specific laboratory test data, the following 

values may be used to characterize the sidefill resistance: 

Compaction 

Minimum 90% Std. 
Proctor (AASHO 
Test T99) 

Nominal 

Nominal 

M (psi) 
s 

2000 

1000 

600 

Remarks 

Soils in ditch wall must be 
granular or initially-thawed, 
stiff fine-grained soil, or 
ditch width at pipe center
line must be at least 2.5D. 

Summer placement 

Winter placement 

The "nominal" compaction refers to a controlled placement utilizing 

a nominal amount of compaction energy to fill all voids around the 

pipe and achieve a relatively uniform sidefill density. The lower 

modulus value for winter placement reflects the inhibiting effect 

of frozen moisture as can be seen in the following figure. 

1-40 

..,; 1'30 
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:i 
v 120 ' .sj 
ll 
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0 
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t101~TURE CONTENT- PERC£NT 

Figure 3. Moisture-Density Relationship for Standard Proctor 
Compaction Effort on Gravel (GP-GW) from Ref. 3 
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The figUre shows the effect of ambient temperature on the 

moisture-density relationship for a typical gravel. For this 

material~ Maximum Proctor Density is 131 pcf and 90% Proctor 

Dens{ty is ll8 pcf. At temperatures below 28 °F, 90% Proctor 

compaction is achievable only if the mAterial is very dry (less 

than about 2% moisture). 

5.4 OVALLING DEFLECTIONS 

5.5 

Based on the previously-stated assumptions~ Allgood (Ref. 1) has 

recommended that unpressurized pipe diameter change ~ (see 

Figure lb) be calculated as: 

~ = 2.33 
p D 

v 

M 
s 

(in.) (4) 

In this expression~ p represents the total of soil and traffic 
v 

pressure on top of the buried pipe. 

PIPE STRESSES 

For elliptical deformation, it can be shown ·that maximum hoop 

bending stress SB is related to diameter change as follows: 

SB = ± 3.33 E (psi) 

where E =modulus of elasticity (29 x 10
6 

psi for steel), and 

t =pipe wall thickness (in.). 

(5) 

5.6 ALLOWABLE LIMITS 

In general, both deflections and stresses need to be checked. A 

commonly-accepted limit on deflections is 5 percent of the pipe 

diameter. This provides a factor of safety against snap-through 

buckling. Because flexible pipe cross sections are seldom 

perfectly round to start with, it may be prudent to deduct an 

initial (unstressed) out-of-roundness from O.OSD to obtain a design 
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allowable deflection. Alternately~ out-of-round culvert sections 

should be laid with their major axis vertical. 

The allowable hoop bending stress can normally be taken as 90 

percent of SMY. For some cases~ higher stresses may be justifiable 

on the basis that local extreme-fiber yielding increases the 

flexibility of the pipe cross section, thereby enhancing its 

interaction with the surrounding soil. 

5.7 APPLICATION 

For a given project~ the procedure described above can be used to 

assist in selecting an appropriate pipe wall thickness~ steel 

grade~ material and compaction specification for the sidefill~ and 

minimum depth of cover needed for protection. 

For the design of circular corrugated pipe, bending stress and 

deflection criteria are checked. The deflection calculations 

assume flexible pipe and the calculations are identical to those 
I 

used for smooth pipe. Bending stresses are calculated using 

procedures presented in the Steel Drainage and Highway Construction 

Products Handbook published by AISI (Ref. 2). 

Calculations for multiplate structures follow procedures presented 

in the AISI Handbook. The required depth of cover is controlled by 

bearing capacity beneath the tight-radius corners when the sidefill 

soil strength is low to moderate. Given the soil modulus M ~ soil s 
bearing capacity is calculated after assuming an appropriate angle 

of internal friction based on estimated dry densities for the 

side-fill. To limit deflections, a factor of safety of 2 was 

applied to the calculated ultimate bearing capacity. Ring 

deflection was not considered for the multiplate structure • 
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An additional cause of culvert failure is flotation of projecting 

ends when they experience buoyancy as a result of ice blockage. 

Uplift forces were computed assuming a total inlet blockage, an 

empty pipe, outside water level above the top of the pipe, and 

neglecting the weight of the pipe. The pipe was treatrd as a 

uniformly-loaded cantilever fixed at the point where the soil cover 

intersects the top of the pipe, and bending stresses corresponding 

to this characterization were calculated. For corrugated pipe, the 

section moduli provided in the AISI Handbook were used. 

5.8 CALCULATION RESULTS 

For the Lisburne Project, minimum cover depths for selected 

corrugated and smooth pipe culverts were calculated in accordance 

with the foregoing procedure. Design traffic load was taken to be 

a loaded B-70 gravel belly dump with one wheel located immediately 

above the pipe. With an axle load of 114 kips, each wheel exerts a 

load Q of 57 kips. Because this is a moving load, an impact factor 

F of 1. 75 was used. The results of these calculations are as 

follows: 

Smooth Pipe 

Diameter Wall Thickness Minimum Cover (ft) 
(in.) (in.) M =600 M =1000 M -2000 

s s s 

24 .281 * 4 3/4 3 
36 .375 7 4 2 1/4 
48 .462 6 3 3/4 1 3/4 
56 .500 6 3 1/2 1 1/2 
60 .500 6 3 1/2 1 1/4 

* Pipe did not meet deflection requirements with any depth of cover 

5-8 

• 

• 



• 

• 

• 

Corrugated Steel Pipe 

Diameter Corrugation Gauge 
(in.) (in.) 

24 
30 
36 
48 
60 

2 2/3 X 1/2 12 
2 2/3 X 1/2 12 

3 X 1 12 
3 X 1 12 
3 X 1 12 

AISI Recommended 
Depth (ft) 

Minimum Cover (ft) 40,000 110,000 
M =600 M =1000 M =2000 lb load lb load 

s s s 

7 
7 
7 
6 
6 

4 1/4 
4 
4 

3 3/4 
3 1/2 

2 1/2 
2 1/4 
2 1/4 
I 3/4 
1 1/4 

1 1~2 
2 

1 1/2 
1 1/2 

2 

* Depths interpolated from AISI charts and rounded up to nearest 
1/2 ft 

10-gauge pipe is available in the 36" to 60" pipes. However, since 

deflection controlled in all cases, increasing the pipe thickness 

will not reduce the minimum depth of cover when assuming 

fully-flexible pipe. 

Multiplate Structure (Culvert 20) 

12 gauge 12'8" x 8'4"; 6" x 2" corrugations 

Soil Modulus 
600 

1000 
2000 

Minimum Cover 

* 
2 ft 
1 ft 

* Corner bearing capacity is exceeded for all cover depths. 

Calculated maximum stickout lengths before buckling for smooth and 

corrugated pipe are presented below. Based on a maximum allowable 

steel stress of 66% SMY, the calculations assume full blockage,.an 

empty pipe, outside water level above the top of the pipe, and that 

the pipe has negligible self weight. Stickout is measured from the 

inlet to the soil fill along the top of the pipe • 
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Corrugated Steel Pipe 

Diameter (in.) 

24 
30 
36 
48 
60 

Maximum Stickout Length (ft) 
12 Gauge 10 Gauge 

7 
6 
9 
8 
7 

10 
8 
8 

For smooth pipe, the calculated maximum stickout values were all 

in excess of 60 ft. 

5.9 DISCUSSION 

The minimum depth of cover calculated for the 57-kip wheel load 

does not take into account loads imposed during construction. It 

is possible that heavy construction equipment or unbalanced soil 

loads could damage incompleted culvert installations, especially 

those utilizing corrugated metal pipe. Summer placement and 

compaction of sidefill substantially reduce required cover depths • 

The reason for this is that winter construction greatly reduces the 

soil bearing capacity due to intergranular ice which melts during 

the following summer. 

If the culvert must be installed in the winter, several 

alternatives may be considered to obtain a satisfactory 

installation. Kiln-dried sands and gravels could be placed and 

compacted at any temperature. However, it is difficult to keep 

gravel dry in an outdoor stockpile. Other alternatives include 

heating the wet gravel sufficiently such that the interstitial 

water is still thawed while it is placed and compacted, .or 

attempting to heat the soil by heating the inside of the culvert 

with a Herman-Nelson-type heater. Alternately, the culvert could 

be encased in a soil-cement mixture or Poleset or load restrictions 

could be applied after construction until the following summer when 

the thawed soil could be compacted. 
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Corrugated culverts can experience longitudinal buckling as a 

result of uplift forces. To the extent possible, the calculated 

maximum stickout distances should not be exceeded. Alternatives 

include construction of a headwall, installation of a counterweight 

at the inlet, or provision of a mitered inlet. In addition, scour 

tendencies will have to be resisted to ensure that the constructed 

configuration remains in place. Because of their 

significantly-higher longitudinal bending resistance, use of smooth 

pipe in lieu of corrugated pipe will be advantageous in locations 

where uplifting is likely to occur. 
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6.0 CONSTRUCTION PRACTICES 

This section is intended to help field engineering 

personnel select control measures to reduce erosic·1 and 

sedimentation from construction related activities. If 

unexpected erosion or sedimentation occurs as a result 

of construction activities corrective action will be 

taken as soon as possible. This section contains 

measures applicable to situations normally encountered 

during North Slope operations. It does not consider 

special situations which may rarely occur such as buried 

pipeline crossings of rivers. 

6.1 Construction Timing 

Scheduling of construction activities requires consid

eration of many constraints of varying importance and 

selection of a workable compromise. Construction timing 

constraints may occasionally require selection of drain

age structure types which would not otherwise be the 

most cost effective. The following is a description of 

the constraints on construction timing applicable to 

drainage and erosion control works. 

1. In-stream construction activities in fish streams 

are prohibited except during the times specified by 

permit. 

2. Construction timing must accommodate the require

ments of the structural design. For instance a 

large culvert requiring compaction of backfill to 

90 percent Procter can not be conventionally 

installed during winter. Alternatives include 

summer construction, redesign of the structure with 

heavier gage pipe requiring attainable compaction, 
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importation of thawed compactable· backfill, or 

design of· an alternative structure such as a bridge 

or overflow section. 

3. From the perspective of coristructability, the 

preferred time to conduct in-stream work is often 

during periods of no or low flow. However, 

although the total amount of solids carried by the 

stream may be low the concentration of solids per 

unit of flow will be high and environmental impact 

may be high. 

4. Construction of drainage, erosion and sediment 

control structure will normally cause less impact 

if they are constructed during winter when streams 

are frozen unless the area is immediately upstream 

of a fish overwintering area. Requirements for 

winter construction are: 

The stream must be located and the structure 

staked prior to snow fall so as to assure the 

structure is properly located on the stream. 

A method of achieving the soil compaction 

required by the structure design must be 

available. 

A plan and method for removing in stream 

construction related snow drifts and ice 

formations prior to breakup must be available. 

5. The construction schedule must provide time for 

restoration of the disturbed area as soon as 

practicable and in any event prior to breakup. 

This is particularly important for drainage and 
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6. 

erosion control works. Restoration includes 

removal of construction related snow drifts from 

waterways prior to breakup. 

In-stream work on or crossings ·of large streams, 

such as the Sag or the Put, must be completed by 

May 15 so as to allow time for the necessary 

pre-breakup activities described in Section 7.1. 

6.2 Hydraulic Erosion 

Hydraulic erosion is the wearing away of soil by running 

water. Erosion is a naturally occurring process which 

may be undesirablely accelerated by construction activ

ities. Erosion is undesirable because it may, if 

uncontrolled, destroy riparian lands and structures, and 

because the downstream deposition of sediment will 

adversely impact environmental values and reduce the 

hydraulic capacity of the stream. There are three ways 

of temporarily controlling erosion. The first consists 

of armoring the eroding surface so as to prevent ero

sion. The second consists of diverting the flow from 

the eroding surface. The third consists of accepting 

the erosion and providing a downstream method to trap 

and remove the sediment. 

6.2.1 Erosion Prevention. 

Erosion Protection consists of first identi

fying the hydraulic conditions which may cause 

erosion, secondly determining the susceptibil

ity to erosion of the existing material and 

lastly provision of an alternative surface 

which will withstand the anticipated hydraulic 

effects. The hydraulic impacts may be 
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6.2.2 

identified by the methods of Section 3. The 

susceptibility of natural and artificial 

surfaces to erosion may be determined from 

Table 6-2. Use of this table requires a Soil 

Erosion Classification which is provided in 

Table 6-1. 

Diversion 

Diversion consists of bypassing water away 

from construction areas where erosion or 

environmentally unacceptable sedimentation 

might otherwise occur. Diversion should be 

employed only when construction operations are 

expected to last more than a few days. Common 

forms of diversion are fluming or pumping. 

Diversion structures should be sized to 

accommodate only the flow expected during the 

diversion period. In most cases this is the 

flow actually existing at the time of instal

lation. An exception is work initiated just 

prior to breakup. 

The most common and probably only need for 

diversion will occur during the installation 

of imbedded culverts used in fish streams. 

The following paragraphs describe typical 

concerns and procedures. 

6.2.2.1 Fluming of Small Streams. It is 

often practical and desirable to 

install a small temporary culvert, 

not incised into the streambed, to 

convey flow while the permanent 

culvert is being installed properly 
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compacted. These temporary pipes 

will be considerably smaller than 

the permanent installation and may 

be constructed of pipe sections or 

other sui table materials of suffi

cient size and strength to carry the 

existing flow and traffic loads. 

These temporary culverts may be 

sized by the methods of Section 3. 

The temporary culverts should be 

installed in the stream prior to any 

other instream work. In most cases, 

the small temporary pipe can be laid 

in the streambed before any gravel 

fill is placed. If necessary 

temporary diversion dams should be 

constructed to divert flow into the 

temporary pipes and away from the 

work area. Any dams should be 

constructed of clean nonerodible 

material or otherwise protected from 

flowing water by Visqueem or other 

suitable material. 

Discharge points for flumes should 

be selected so as to assure the 

outlet velocities will not erode the 

streambed and produce sedimentation. 

If erosion can not be other wise 

prevented 

armored . 
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Soil 
Erosion 
Class 

(SEC) MUSCS Classification 

Q SW, SP, SM 

s ML, SM-ML, GM-ML 
I 

G GW, GP, GW-GM 
GP-GM, GW-BC, 
CP-GC 

m 
I 

0'\ 

D GM, GM-GC, GC 
GL-GC 

0 PT, 01, OH 

• 

TABLE 6-1 
SOIL EROSION CLASSIFICATION 

Description 

Sand Dunes, free 
draining, low ice content 

Silty soils, high ice 
content 

Clean gravels or gravel 
sand mixtures with up to 
12 percent fines. 
Generally free draining 
with low ice content 

Dirty gravels, or gravel 
sand mixtures, generally 
poor draining with high 
ice content 

Organic soils containing 
more than ten percent by 
weight of organic matter 

• 

Percent Passing Sieve 
3 Inch #4 #200· 

100 25 0- 50 

100 25 50-100 

100 44 o- 10 

100 25-44 10- 50 

~ 



0"1 
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• 
Material 

Clean Gravel 
d = 2 11 

dao = 1" 
d:~ = 0.5" 

Dirty Gravels 

dao = 2" 
d = 1 11 

d=~ = 0.5" 

Sand 

Silts 

Tundra 

Geotextiles 

Sacked Gravel or Sand 

• TABLE 6-2 

ALLOWABLE VELOCITIES AND ROUGHNESS COEFFICIENTS 
FOR EROSION CONTROL 

Allowable Velocity (fps) 
SEC Breakup Summer 

G 
7 5.5 
6 4.0 
5 2.5 

(D) 

5 5.0 
4 3.5 
3 2.0 

(Q) 2.0 1.0 

(S) 2.5 2.0 

4.0 2.0 

6.0 6.0 

8.0 8.0 

Sacked Cement Stabilized 
Gravel or Sand 10.0 10.0 

--· 
Roughness 
Mannings n 

0.030 
0.025 
0.022 

0.040 
0.030 
0.025 

0.025 

0.020 

0.025 

0.015 

0.025 

0.020 

NOTES·: The provided allowable velocities are valid for flow depth of one foot or less. 
For conversion to allowable velocities for other depths multiply by the 
following adjustment factors: 

Depth (ft) 
1.0 
2.0 
3.0 

Factor 
1.0 
1.1 
1.2 



6.2.2.3 

The permanent culvert should be 

installed and the stream returned to 

its natural condition as soon as 

practical. If desired, the 

temporary flume can be left through 

the pad embankment as part of the 

permanent structure. 

Pumping. Pumping is an alternative 

to fluming. The techniques are 

generally the same as for fluming. 

In addition, pumping may be used for 

dewatering. The following factors 

should be considered when planning a 

pumping operation. 

Discharge 

pipeline 

of water resulting from 

construction activities 

must comply with State and Federal 

discharge permits issued to the 

project and State water quality 

standards. 

Temporary dams for bypass pumping 

should employ methods that do not 

increase sedimentation potential. 

Bypass pumps should be adequate for 

the flow condition to preven~ 

excessive pending above the dam and 

to assure adequate downstream flow. 

If fish are 

intake will 

present, the water 

be centered in an 

enclosed screened box not to exceed 
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1/4 inch mesh. The box size will be 

sufficiently large to allow fish to 

escape intake suction. To assure 

this, the through screen velocity at 

the intake shall be designed to not 

exceed 0 • 5 fp s even when up to 50 

percent of the screened area is 

fouled with debris. 

Discharge into a stream should be 

horizontal to the stream surface to 

avoid gas supersaturation caused by 

excess aeration of the water. 

Discharge should be placed such that 

erosion of the streambed or banks is 

minimized or discharge points should 

be armored or provided with energy 

dissipation devices. 

Discharge of sediment laden water 

may occur on terrestrial areas 

adjacent to a water course if the 

soils are relatively free draining, 

vegetation is not damaged by the 

sediment buildup, and the sediment 

laden water does not re-enter the 

water course. 

6.2.2.4. Pluming and Pumping. A combination 

of fluming and bypass pumping may be 

appropriate in some circumstances . 

6-9 



6.2.3. 

, 

Sediment Control Structures. Sediment control 

structures are intended to remove the sediment 

load from water flowing from a disturbed area 

and to allow only the relatively clean water 

to return to a stream. Sediment control 

structures include settling basins, filters 

and barriers to sediment. Each of these types 

of structures is discussed in the following 

paragraphs. 

6.2.3.1. Settling Basins. Settling basins 

are considered as a last resort for 

unanticipated problem and are used 

only when preventive methods are 

clearly ineffectual. Settling 

basins are traditionally used to 

intercept runoff from large dis

turbed areas or they may be used to 

intercept sediment from point 

sources where sediment of known size 

is carried by channelized flow. 

Under North Slope conditions large 

area disturbances consist only of 

relatively clean gravel fills which 

~o not erode easily. Therefore 

settling basin use will be 

restricted to point source erosion 

from channelized flow. This 

hydraulic erosion may be augmented 

by thermal erosion. The design 

process consists of identifying the 

particle size distribution of the 

eroding soils, the rate of erosion, 

the required allowable amount of 

sediment carried by the outflow, and 
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the required basin dimensions and 

maintenance interval. An acceptable 

design process has been developed by 

the Environmental Protection AJency 

and is presented in their reference 

publication EPA 62513 76-006. 

Input data for the analysis is as 

follows: 

Particle Size. The particle size 

distribution for the erodible soils 

may be obtained from th referenced 

1983 Geotechnical investigations. 

The distributions provided in Table 

6-3 may be used if the site specific 

data are not available. 

Particle Settling Velocities. Table 

6-4 provides particle settling 

velocities recommended by the Alaska 

State Department of Environmental 

Conservation in their "Manual of 

Recommended Practices". 

o Basin Inflow Rates for Hydraulic 

Erosion. This is dependent on the 

length of time for which erosion is 

expected (see Section 2). 

Basin Inflow Rates for Ice Ablation. 

Ice ablation may best be determined 

by first estimating the total volume 

of ice rich material which will melt 

before stability is reached and the 
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number of thawing months before 

stability is reached. 
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TABLE 6-3 

TYPICAL SOIL PARTICAL SIZE DISTRIBUTION 
FOR SEDIMENT CONTROL DESIGN 

Soil 
Erosion Ice Content 

Code Percent % Finer Than By Weight/Diameter in Millimeters 
(Sec) Description of Dry Weig!lt 100 50 10 5 1 0.5 0. 1 0.05 0.01 ----
G Gravel Embankment 10 100 95 70 30 15 12 7 3 0 

Q Dune Sand 30 100 100 100 100 100 90 50 30 10 

Q Fluvial Sand 40 100 100 98 95 70 50 30 20 10 

s Lacus,trine Silt 100 100 100 100 100 100 100 90 80 20 
0'1 
I s Fluvial Silt 80 100 100 100 100 100 100 90 80 20 .... 

w 

s Eolian Silt 60 100 100 100 100 100 100 50 20 10 



Scale 

Wentworth 

Material Class 

Fine Gravel 

Very Coarse Sand 

Coarse Sand 

Medium Sand 

Fine Sand 

Very Fine Sand 

Coarse Silt 

Coarse Silt 

Fine Silt 

Very Fine Silt 

Medium Clay 

Very Fine Clay 

TABLE 6-4 

PART I CAL SETTLING VELOCITIES 

Approx. Settling 

Sieve Rate 

Diameter Size (ft. sec) 

(:mm) 

5.00 1.0 

1.00 10 0.38 

0.50 0.20 

0.25 60 0.08 

0.10 140 0.03 

0.062 200 0.014 

0.05 0.010 

0.04 270 0.008 

0.01 0.0005 

0.005 0.0002 

0.001 0.00001 

0.0001 0.00000006 

The inflow is then: 

Q = V/M/7x10 6 (6-1) 

\-There 

Q = the inflow into the settling 

basin in cfs 

V = the volume of ablating soil and 

ice 

M = the number of months before 

ablation ceases, not more than 

three per year 
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6.2.3.2 Filters. Discharge of sediment laden 

water onto designated vegetated areas is 

the most economic method of sedimentation 

control, and if properly conducted, will 

create the least environmental distur

bance. The method consists of discharg

ing sediment laden water onto vegetated 

permeable flood plain soils. The rate of 

discharge should not exceed the capacity 

of the flood plain vegetation to remove 

sediment, nor the accumulated sediment· 

depth exceed the capacity of the 

vegetation to recover. 

Silt fences provide an alternative method 

to remove larger sediment particles. 

Silt fences are low woven wire fences 

covered with geotextiles with mesh sizes 

small enough to trap sediment particles. 

A filler culvert is a culvert filled with 

straw to trap sediments being carried 

through the culvert. Additional filter

ing may be obtained at culvert inlets by 

constructing a temporary filter of gravel 

reinforced with geotextiles around the 

inlet. This filter should not be used 

during breakup. 

6.2.3.3. Barriers. Temporary sediment barriers 

are built to retain sediment on-site by 

slowing runoff, causing the deposition of 

sediment at the structure, and filtering 

the effluent. Sediment barriers are 

berms, diversions, or other barriers, 
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that are constructed of baled straw, sand 

bags, or filter gravel in filter fabric 

bags. Straw bales should be anchored to 

the ground. 

Straw bales or sand bags must be 

installed so that runoff cannot escape 

freely under the bales or bags. 

General guidance for planning of sediment 

barriers is provided in "Guidelines for 

Erosion and Sediment Control Planning and 

Implementation". 
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• 6.3 Thermal Erosion 

, 
Thermal erosion is the wearing away ~f and the lowering 

of the soil surface by the melt of ice in the soil. This 

process is called ablation. Thermal erosion is a 

naturally occurring process which may be undesirably 

accelerated by construction activities. Construction 

activities most often affect the thermal state of the 

soils by removing the natural insulation afforded by the 

tundra vegetation. The preferred method of preventing 

thermal erosion is by not disturbing the protective 

tundra. Thermal erosion, once initiated, may be 

controlled by providing an insulating blanket of gravel 

or other insulating material. The procedure for 

designing this protective blanket is beyond the scope of 

this manual. 

• 6.4 Thermal Hydraulic Erosion 

• 

Thermal balance of ice rich soils is an important 

consideration in design of drainage structures. Water 

moves through tundra when the active zone is thawed. 

Construction may raise or lower the bottom of the active 

zone and block or accelerate flow. The hydraulic design 

discussed in Section 3 and the geotechnical design 

discussed in Section 4 discuss design to prevent this 

problem. However, with the uncertainties of local soil 

conditions, it is likely that unanticipated pending or 

erosion from accelerated flow may occasionaly occur. In 

the event this occurs during the construction period, 

the design must be field modified to assure blocked flow 

will be moved through the thermal constriction and 

accelerated flows retarded or alternatively erosion 

protection provided . Measures to reduce concentration 

and acceleration of flows are discussed below. 
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6.4.1 

6.4.2 

Blocked Flow. Thermally blocked flow will be 

moved through the constriction and released to 

continue movement by provision of additional 

small culverts. Culvert spacing will be 

sufficient to prevent pending of water or 

erosion of downstream tundra. 

Accelerated Flow. Accelerated flow will be 

accommodated by one of the following three 

methods: 

o Filling the thermal ditch along the toe 

of fills with gravel 

0 

0 

Lining the ditch with manufactured 

insulation and protective gravel 

Providing culverts to convey the water 

across the embankment before sufficient 

flow to cause erosion can accumulate 
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7. 0 MAINTENANCE 

Culverts, bridges and other drainage structures rPquire 

periodic inspection and maintenance in order to assure 

they will function as designed when needed. The purpose 

of this section is to discuss common failures and 

describe the inspection and maintenance activities 

necessary to preclude failure. Particular emphasis is 

placed on maintenance needs of the North Slope. 

7.1 Pre-breakup Inspection and Maintenance Activities 

Most failures of culverts and other drainage structures 

occur during the breakup flood. The five most common 

causes of failure are: 

1. Culverts and approach channels blocked by snow 

drifts so that the culvert can not function as 

intended. 

2. Culvert entrance or exit sections damaged by snow 

removal or other winter operations. 

3. Excessive tailwater height because of downstream 

channels blocked by snow or ice. 

4. Diversion of unanticipated water into the channel 

containing the drainage structure from adjacent 

channels blocked by snow and ice. 

5. Erosion of supporting embankments for culverts by 

water piping through poorly compacted gravels • 
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These causes of failure can be eliminated by a 

pre-breakup inspection and maintenance program. The 

program should consist of the following elements. 

1. Snow Removal; Remove snow from all culverts over

flow sections and bridges and their approaches and 

tailwater channels so as to obtain the full design 

waterway dimensions. Experience has shown that 

cold winter snow is resistant to erosion during the 

early stages of breakup. 

2. 

3. 

Culvert Ice Control; Thaw ice blocking culverts. 

This is usually necessary in small culverts in

stalled in wet bog areas. 

Bridge 

quently 

streams. 

Ice Control; Large surface icings ire

develop upstream of bridges on major 

These form as the result of overflow 

during the winter and may reach elevations ap

proaching the five year open water flood level. 

Overflows form primarily as the result of thermal 

disturbance of the winter stream surface allowing 

greater freeze down to force upstream winter flow 

to surface. Large icings up and downstream of 

bridges may be weakened both thermally and mechan

ically by cuttings slots partly through the ice 

cover. Slots should be between 10 and 15 feet 

apart and about five feet deep. They should exte~d 

in an up and downstream direction about twice the 

distance of the bridge span. Ice cutting should be 

accomplished about 15 days prior to the expected 

date of breakup. An alternative, but less sure, 

method of weakening ice consists of modifying the 

surface albedo by dusting the ice surface lightly 

with silt or fly ash. This modification of the 
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surface albedo will approximately double the amount 

of solar radiation absorbed by the ice surface and 

thereby double the natural ice melt rate in the 

dusted areas. 

4. Culvert Entrance and Exit; Inspection and repair. 

Culvert entrances and exits are frequently damaged 

during spring snow removal operations. They are 

also frequently damaged by the normal winter 

construction and field operation activities. The 

ends of the culverts shouldbe inspected after the 

snow has been removed. Damaged culvert ends should 

be repaired or replaced to restore the culvert to 

its design condition. 

5. Erosion Protection; Erosion control works will 

normally not be visible for inspection or repair 

until after breakup. However, when major damages 

are known to exist, temporary repairs should be 

made. 

7.2 Maintenance Activities During Breakup 

Breakup normally starts during the last week of May and 

is over by mid-June. During this brief period most of 

the years activity on the streams occur. On any indi

vidual small stream the period of maximum activity is 

compressed to two or three days. This. compressed time 

span does not allow for normal maintenance. Activities 

must be confined to emergency actions intended to 

prevent failure or minimize damages. An equally impor

tant activity is the gathering of data on stream flow 

and on the behavior of the various structures. This 

data allows development of rational and cost effective 
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designs of remedial works for failed structures and adds 

to the data base for future designs. 

Maintenance of drainage works durin·g breakup consists 

primarily of removing or breaking floating ice jamming 

culverts and bridges and adding gravel to embankments 

threatened by erosion. On infrequent occasions roads or 

pads must be deliberately breached to allow passage of 

flood winters. The key to effective maintenance during 

breakup is continuous surveillance of the drainage works 

so that problems may be anticipated and controlled 

before roads wash out and access is lost. 

Data acquisition during breakup should consist of the 

following: 

1. Recording the condition of drainage and erosion 

control works prior to breakup. 

2. Recording the water stages up and downstream of 

each structure during the passing of the flood 

hydrograph. 

3. Estimation of peak discharge at each structure. 

Note peak discharge and peak stage do not neces

sarily occur at the same time. 

4. Observation of the nature and behavior of "ice 

during breakup. 

5. Recording of observed design deficiencies. 
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7.3 Summer Inspection and Maintenance Activities 

During the brief summer season stream channel' and 

structures are free of ice and snow and embankment 

gravels are thawed. During this period all structures 

should be inspected and necessary repairs completed. Of 

particular importance is checking and reestablishment of 

the grades of overflow sections. As can be seen from 

equation 3-22, erodeability of the road surface is 

extremely affected by small changes in overflow depth. 

Therefore, it is important that design grades be closely 

established prior to freezeup. Repair of riprap and 

concrete mattress revetment should also be accomplished 

under summer conditions. 

Should a significant flood occur during the summer, 

stage and discharge observations should be obtained . 
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~ 8.0 SPECIFIC DESIGNS 

~ 

~ 

The purpose of this section is toprovide a preliminary 

estimate of major drainage facilities sufficient to 

provide a basis for permitting and final design. 

8.1 Lisburne Road Culverts 

The Lisburne project has roads and pads both to facili

tate construction and to provide access to project 

facilities after construction. These roads have been 

routed to be compatible with existing drainage struc

tures and to minimize environmental impact. Drainage 

requirements have been identified from map studies and a 

field investigation was conducted during the 1984 

breakup. The recommended culvert locations are shown on 

Map 8-1 (in pocket) . Recommended sizes, skew angles, 

slopes and invert elevations are provided in Table 8-1. 

These locations are based on the field staked pipeline 

alignment stationing. These locations will be staked 

prior to construction. 

Plates 8-1, 8-2 and 8-3 provide typical sections for 

recommended culverts. Map 8-2, Plate 8-4 and 8-5 

provide location and details for a large culvert instal

lation at location 20. 
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TABLE 8-1 .) 
LISBURNE DEVELOPMENT 

CULVERT SCHEDULE 

Inlet 
Culvert Invert Typical 

No. Size Station Elevation Slope Skew Section 

1 1-24" IP 7+85 4.0 0.000 0 1 

2 1-24" IP 6.2 0.000 0 1 

3 1-24" IP 6.3 0.000 0 1 

4 1-24" IP 1 

5 1-24" IP 1 

6 1-24" IP 164+100 6.0 0 1 

7 1-24" IP 171+20 7.9 1 

8 1-24" IP 0 1 

9 1-24" IP 1 

10 1-24" IP 1 • 11 1-24" IP 3+50 0 1 

12 1-24" IP 

13 1-24" IP 

14 1-36" IP 1+25 2 

15 1-36" IP 2+25 2 

16 1-36" IP 3+90 2 

17 1-36" IP 9+85 2 

18 1-24" IP 18+95 1 

19 1-24" IP 57+50 1 

20 1[12'10"x8'4"]SMP 71+10 6.6 0.005 21°23' 

21 1-24" IP 81+50 1 

22 1-36" IP 101+10 2 
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• TABLE 8-1 
LISBURNE DEVELOPMENT 

CULVERT SCHEDULE 
(CONTINUED) 

Inlet 
Culvert Invert Typical 

No. Size Station Elevation Slope Skew Section 

23 1-36" IP 107+50 2 

24 1-24" IP 125+00 13.2 0.005 1 

25 1-36" IP 127+50 2 

26 2-48" IP 140+00 10.9 0.005 4 

27 1-24" IP 152+30 1 

28 1-24" IP 154+90 1 

29 2-48" IP 164+75 4 

30 1-24" IP 149+00 1 

31 1-48" IP 198+00 3 • 32 1-48" IP 0+50 3 

33 1-36" IP 6+50 4.3 0.000 0 2 

34 1-36" IP 19+75 2 

35 1-36" IP 43+00 12.5 0.000 0 2 

36 1-36" IP 68+50 2 

37 1-36" IP 118+00 2 

38 1-24" IP 135+00 1 

LEGEND: 

IP = Standard steel pipe culvert 
CMP = Corrugated metal pipe culvert 
SMP = Structural metal plate culvert 

Typical Sections 1 and 2 are shown on Plate 8-2. 
Typical Sections 3 and 4 are shown on Plate 8-3. 
Details for culvert No. 20 are shown on Plates 8-4 and 8-5. 

Revised 6/28/84 

• 8-3 



TABLE 8-2 .) 
EXISTING CULVERT SCHEDULE 

Inlet Invert 
No. Size Station Ele'.-a tion 

A 3-48" CMP 
B 1-14" IP, high 
c 1-24" CMP 
D l-8"IP 
E 1-24" CMP 
F 1-24 II CMP 
G 1-8" IP 
H 1-10" IP 
I 1-24" IP 
J 10-144" SMP 
K 4-96" SMP 
L 2-24" IP 
M 1-24" IP 
N 1-24" IP 
0 1-24" IP 
p 1-18" CMP 109+25 15.07 
Q 1-18" CMP 79+30 14.11 
R 1-18" CMP 65+98 14.43 
s 1-18" CMP 
T 1-18" CMP • u 1-36" IP 16+89.30 
v 1-36" IP 
w 1-24" CMP 
X 1-24" CMP 
y 2-30" IP 14+80 
z 1-30" IP 

AA 1-30" IP 
BB 1-30" IP 

LEGEND: 

IP = Standard steel pipe culvert 
CMP = Corrugated metal pipe culvert 
SMP = Structural metal plate culvert 

Revised 6/28/84 
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8.2 Lisburne Developmer.t Specifications 

Steel Pipe Culverts - Material 

8.2.1 

8.2.2 

8.2.3 

8.2.4 

Scope. This section shall apply to steel line 

pipe culverts supplied by ARCO for installation 

by others as part of the Lisburne Development 

Project. 

Material. Culverts shall be fabricated from 

lengths of steel pipe manufactured in accor

dance with ASTM A-211 or ARCO approved equal. 

Pipe shall be fabricated from basic carbon 

steel meeting the requirements of ASTM A-570 

Grade D unless an equal material is approved by 

ARCO. 

Dimensions. Culverts shall be fabricated in 

accordance with the diameters and lengths of 

Table 8-1. Wall thicknesses shall be no less 

than 0.312 inches. When individual fabricated 

culvert lengths required by Table 8-1 exceed 55 

feet in length culverts shall be fabricated in 

two sections to be field joined by others. 

Preparation for Field Welding. Short pipe 

sections may be field joined by a sin

gle-V-groove weld, AISC joint designation B-P2 

or ARCO approved equal. Culverts intend to be 

field joined shall be beveled by the vendor 

prior to shipment. 

8-10 
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~· 8.3 Lisburne Development Specifications 

~ 

~ 

Steel Pipe Culverts - Road and Pad Construction 

8.3.1 

8.3.2 

8.3.3 

Scope. This specification shall apply to work 

involved in installing steel pipe culv.erts 

including but not limited to excavation, 

bedding backfill, and field assembly of steel 

pipe sections. 

General. With the exception of those areas 

where end dumping of embankment material is 

required, all culverts shall be installed and 

backfilled in advance of construction of 

roadway embankment. In areas where end dumping 

is required, sufficient embankment shall be 

placed to support equipment before installing 

culverts. 

Culverts shall be installed when soil and 

bedding temperatures are above freezing. 

During installation of culverts, water shall be 

diverted around the work area by pumping or 

fluming to reduce siltation. Discharge from 

pumps or flumes shall be spread on erosion 

resistant material to prevent erosion of tundra 

or fine grained material. To prevent harm to 

fish, if present, pumps shall be screened with 

an approved screening device. 

Excavation. Trenches for culverts shall be 

excavated to the minimum dimensions provided in 

Plates 8-1 through 8-4. Trenches may be 

overexcavated to facilitate proper compaction 

and joining of pipe if desired. Excavated thaw 

unstable material shall be hauled to an ARCO 
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8.3.4 

8.3.5 

approved disposal area. Side slopes of 

trenches may be at the angle of repose. The 

completed trench bottom shall be firm for its 

full length and width. 

Bedding. Bedding for steel pipe culverts shall 

consist of thawed selected pit-run gravels 

which contain no stones larger than four inches 

and contain no more than 12 percent passing the 

number 200 sieve of the fraction of the materi

al passing the three inch sieve. The material 

shall be free of ice, muck, organic material 

and frozen clumps. Bedding shall be placed in 

the excavated trench in uniform six inch loose 

measurement layers and compacted to a minimum 

density of not less than 95 percent of the 

maximum density as determined by AASHTO T 180 

method D or ARCO approved equivalent. Bedding 

shall be placed and compacted to the plane of 

the culvert invert as shown in Table 8-1. At 

that time the culvert shall be placed to the 

line and grades shown in Table 8-1 and the 

referenced typical section. Bedding shall than 

be placed and compacted to a height not less 

than 25 percent of the culverts diameter above 

the invert and to a width equal to the minimum 

ditch width shown on the typical drawings. 

Each lift shall be placed on both sides of 

culverts and compacted prior to placing subse

quent lifts on either side. 

Laying. The lower segment of the pipe shall be 

in contact with the bedding through its full 

length. Alignment and grades shall be as 

provided in Table 8-1. Pipe sections may be 

8-12 

.: 

• 



• 
8.3.6 
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field joined by a single-V-groove weld, AISC 

joint designation B-P2 or ARCO approved equal. 

Backfilling. The culvert shall be inspected 

before backfill is placed. Culvert found to be 

out alignment, unduly settled, or damaged shall 

be taken up and relaid or replaced. 

Material used for backfill shall be suitable 

material from sources meeting the specifica

tions for construction embankments. 

Backfill of culverts in embankments shall be 

deposited in uniform layers, not to exceed six 

inches loose measurement, on each side of the 

culvert with no more than on lift differential. 

Material in each layer shall be uniformly 

compacted to not less than the density required 

for construction of embankments. A berm of 

compacted soil shall be formed on each side of 

the culvert such that the backfill berm at each 

side of the culvert will extend not less than 

one pipe diameter in width perpendicular to the 

longitudinal axis of the culvert and the 

confined slope of the backfill shall not be 

steeper than two (horizontally) to one (verti

cally) • 

Compacted backfill shall be placed to an 

elevation of at least one foot above the 

culvert or to the top of the road embankment, 

as applicable. 

Construction of embankment over the previously 

placed culvert backfill, on either side or over 
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8.3.7 

8.3.8 

top of culverts shall not be started until 

backfill of culverts is completed and accepted. 

Any damage done to culverts as a result of 

superimposed loading during subsequent con

struction of the road shall be repaired or 

restored with new work. 

Restoration. Water diversion structures must 

be removed and temporary plugs removed from the 

natural channels immediately after the backfill 

is one foot above the culvert. Water diversion 

structures must be removed and disturbed areas 

restored to the original condition immediately 

after the backfill reaches finish grade. 

Construction Specification For Drainage Culvert 

No. 20. Shown on Plates 8-4 and 8-5. 

This installation shall be summer placed as per 

Section 8. 3. i, with compacted backfill meeting 

a minimum 95 percent Std Proctor (AASHO Test 

T99). Adjacent to the corrugated structural 

plate culvert, gravel compaction shall be done 

as close as possible to the culvert. Material 

shall be placed on both sides of the culvert to 

prevent lateral displacement of the culvert 

during compaction. There shall be no mechan

ical compaction of fill above the pipe for a 

depth of two feet. From this elevation of two 

feet above the top of culvert, the fill mate

rials shall be compacted in lifts as specified 

by the job specs. 
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COLVILLE RIVER DELTA AREA 
CONSOLIDATED USE GRAVEL MINE SITE 

T10N, RSE, Sections 10. 11, 14, 15: Umiat Meridian 

PROJECT DESCRIPTION7 MINING, AND RECLAMATION PLAN 

DESCRIPTION OF PROJECT 

The proposed project is the phased development and phased reclamation of a long-term 
consolidated use sand and gravel material site located on private ANCSA native corporation 
land about 4.5 miles east of the village of Nuiqsut The proposed material site is located 
near the eastern bank (right bank) of the Colville River near the confluence of the Nechelik 
Channel, within Section$ 1 0, 11, 14, and 15 of T1 ON, RSE, Umiat Meridian. 

An extensive soil boring program conducted in the Colville River Delta area during the winter 
of 1982-1983 located only the proposed site as having suitable building materials. The 
boring program identified approximately 35 million cubic yards of in-place sand and gravel 
materials located within the boundary of the proposed 550 acre material site. The 
excavation of all 35 million cubic yards {cy) of material would also produce about 13 million 
cy of overburden. All overburden is proposed to be plaeed back into the gravel excavation 
pits. No permanent overburden or gravel stockpiles will be placed on tundra wetlands. 

All planned gravel excavation for Phase 1 and future phases will be done entirely during the 
winter season. In order to minimize the disturbance to tundra wetlands outside the mining 
area. an surface access to and from the material site will be via winter ice roads. 

The anticipated start of the Phase 1 blasting, overburden removal, gravel excavation, and 
material hauling is the winter of 1997-1998. 

PURPOSE OF PROJECT 

The purpose of the proposed long-term consolidated use material site is to supply sand and 
gravel construction materials for: 

1. Existing and future oil & gas development in the Colville River Delta area. 
2. Anticipated need tor gravel materials In the village of Nuiqsut for public projects. 

It is expected that the operating life of the consolidated use material site will exceed 1 0 
years. 

Colville RJver Delta Area. Consolidated Use Gravel Mine Site 
Project DQSCI'iptlon. Mining, and Reclamation Plan 
Page 1 of 12 

Colville River 8. 4-820668 
september 25, 1996 
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CORPS PERMIT HISTORY 

On February 18, 1983 DA permit Colville River a. No. 4-820668. was issued to the Arctic 
Slope Regional Corporation (ASRC) for the placement of approximately 1.6 million cy of 
overburden into 130 acres of wetlands in conjunction w!th developing a 6 million cy gravel 
source owned by ASRC. Permit modification M-820668 extended the original permit 
expiration date for an additional 3 years until February 18, ·1989. Without any development 
of the proposed gravel pit having yet occurred, DA permit M-820668 expired on February 18, 
1989. 

An application from ASRC was submitted to the Corps on May 6, 1991 for a permit 
modification for the same project scope as was originally permitted in 1983 and 1986. The 
Corps public notice was issued on October 16, 1991. Due to agency requests for substantial 
additional information, the permit application was temporarily withdrawn by ASRC on 
January 13, 1992. 

The proposed project has been modified since the October 16, 1991 Corps public notice. 
This permit application address~ the previous written concerns of the reviewing resource 
agencies on the 1991 proposed project. 

STATE PERMITS REQUIRED 

ADGC 

ADNR 

ACMP Consistency Detennination for project modification. 
General Concurrence: 
GP-5, Stream Crossings. 
GC-8, Temporary Use of Water. 
GC-34, Ice Road and Ice Pad Construction. 
GC-19, Winter Cross Country Travel. 
GC .. 23, Temporary Camps. 
GP-9440-08002, Disposal of Wastewater From Excavations. 

Land Use Pennit. 
Temporary Water Use Permit. 
Reclamation Plan (review) 

ADF&G 

Title 16, Fish Habitat. 

Colville River Delta Area, consolidated Use Gravel Mine Site 
ProJect Description, Mining, and Reclamation Plan 
Page 2of12 
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AOEC 

Section 401, for project modification under Section 404. 
General Permit 9440-08002, for disposal of wastewater from excavations. 

PROPOSED PHASED DEVELOPMENT OF MATERIAL SITE 

Mining Plan 

Before mining is begun for Phase 1 and later phases, the proposed mining area will be first 
surveyed to clearly mark the intended boundary of the blasting, mining, temporary 
overburden stockpile, and other work areas as needed for each phase of mining. The 
boundaries will be determined with special consideration for the required blasting setback 
distances from the low water channel of the Colville River. Drilling and blasting will be 
required before both overburden removal and gravel mining. After blasting, the gravel will be 
loaded and transported over ice roads to the destination using conventional earth moving 
equipment. 

The mining excavations will be phased and sequential (aliquot mining), with reclamation 
occurring after the gravel mining in each active excavation pit is completed. 

start of Mining 

No gravel mining or excavation activities directly related to gravel mining will be performed 
unless a contract is in place for the sale of the gravel. Such activities include drilling, 
blasting, overburden removal. gravel excavation, and stockpiling. 

Overburden 

The mining plan for Phase 1 and the future mining phases is to permanently dispose of the 
overburden produced from the mining operation in the mined-Out portions of the pit 
Approximately 250,000 cy of overburden from the initial opening of the pit will need to be 
temporally stored on undisturbed ground adjacent to the designated excavation area. The 
overburden will be stored on snow or ice pads in order to protect the underlying tundra from 
damage. At the end of the winter mining operation, the temporary overburden will be 
completely backfilled into the pit and graded according to the reclamation goals that are 
described below. 

Blasting Plan 

All overburden and gravel material to be mined will be in the frozen state and will require 
drilling and blasting prior to excavation and hauling. All blasting done for the Phase 1 and 
future gravel excavation phases will comply with the blasting standards and setback 

Colville River Delta Area, Consolidated Use Gravel Mine Site 
Project Description. Mining, and Reclamation Plan 
Page 3 of 12 
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requirements as established by the Alaska Department of Fish and Game (ADF&G). The ···~ ... 
ADF&G blasting standards require that the in-water instantaneous pressure change resulting ·~ 
from an upland blast can not be greater that 2. 7 psi, or produce a peak particle velocity 
greater than 0.5 ips. Accordingly, based on the blasting plan that has been developed for 
the Phase 1 mining, the setback requirement from the main channel of the Colville River 
must be a minimum of 460'. This permit application has designated 500' as the minimum 
blasting setback requirement from the Colville River. 

RECLAMATION PLAN AND PHASES 

The· overall objective of the reclamation plan is to reestablish and increase the wetland 
habitat values of the reclaimed areas with the creation of suitable features for waterfowl 
feeding and nesting. This on-site mitigation will result in a net increase in waterfowl habitat 
values for the reclaimed areas. 

The proposed reclamation for the Phase 1 gravel excavation will result in the creation of a 
new fresh water lake with a total surface area of about 40 to 45 acres. Approximately 15% to 
30% of the lake area would become shallow littoral habitat ranging from about 1 to 6 feet 
deep. The main gravel excavation area will become a lake up to SO feet deep. Islands will 
be constructed to provide opportunities for waterfowl nesting areas. 

During the Initial development of the Phase 1 gravel pit, about 250,000 cy of overburden will 
need to be temporarily stockpiled on snow or ice pads on the undisturbed tundra adjacent to 
the pit. As the Phase 1 excavation of overburden and gravel proceeds, there will eventually • c~ 
be enough room on the floor of the pit to allow for the permanent disposal of additional 
overburden within the pit concurrently with the mining. After the gravel excavation is 
completed for the season, the temporary overburden stockpile will be dozed into the pit 
where it will eventually be covered with water after the yearly predpitation fills the pit with a 
lake. 

If there is an adequate volume of overburden to backfill into the pit, the goal will be to create 
a bench up to 200 feet wide running the length of the pit adjacent to where the temporary 
overburden stockpile was located. This backfilled area would be graded to become a 1 to 6 
foot deep littoral area when the future lake surface reaches a stable elevation. This 
backfilled shallow littoral area would be about 5 acres in size. During the backfilling 
operation, areas would be mounded to eventually become· Jow lying islands about 60 feet 
long and wide (about 0.1 acre each) and located at least 30 feet from the anticipated 
shoreline. Islands will be established at no less that one per each acre of created shallow 
littoral area. 

In addition to the intentionaJJy created shallow littoral areas, about 5 to 10 acres of shallow 
areas should form naturally along most of the shoulder of th9 reclamation lake. The thawing 
of the ice rich soils and the resulting thermokarsting along the upper slope of the pit should 

Colville River Delta Area, Consolidated Use Gravel Mine Site 
Project Descnption, Mining, and Reclamation Plan 
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result in the slumping and submergence of part of the tundra mat This natural thawing 
along the pit edge should produce a rough shoreline and a shallow littoral zone around the 
entire margin of the new lake after a few years. 

Detailed contour mapping of the project area is not presently available. However, based on 
the topographic information on the USGS map and aerial photo interpretation, the natural 
drainage-way for the Phase 1 lake overflow wilt be to the northeast along an existing traCk of 
low-centered polygonal ground. Unless this drainage-way thermally erodes into a beaded 
stream, the stable surface elevation of the Phase 1 lake should be about +23' MSL. 

The preferred drainage direction for all natural overflow lake water from material site 
development should be generally eastward and a-Nay from directly flowing into the main 
channel of the Colville River. 

Future Mining Phases and Reclamation Variations 

Unless unexpected variations in gravel quantity and quality require a change in the planned 
mining, the subsequent mining phases will probably excavate pits in a southward direction 
with an un~isturbed buffer area separating the active mine pit from the reclamation lakes. 

Wrth the anticipated depth of the excavations being 60' deep, it could be difficult to create 
and initially maintain the shallow littoral zonGS. If it is nQeessary to maintain or increase the 
shaJJow littoral zone of the fake occupying the previously mined pit. then the initial 
overburden stripped from the active pit may be strategically placed onto the nearshore lake 
ice of the previous pit. In this way, the organic rich overburden will sink into a designated 
area of the lake when the ice melts at spring break-up. The result can be to maintain or 
increase the area of shallow water and islands. 

Another option for creating shallow littoral zones at a lake margin would be by blasting. If 
soil conditions such as massive ice made it difficult to maintain a stable littoral zone , then 
perhaps a specifically designed blasting program could be used to o/eate a shallow shelf at 
the lake margin which could then be developed into a shallow littoral zone. 

As shown on Exhibit 10, the undisturbed buffer area between the excavated pits can be 
breached after the present mining phase has been completed. This would create a large 
island or series of smalllsland!l for waterfowl nesting areas which should be relatively safe 
from mammalian predation. 

The reclamation so far described anticipates allowing the mined gravel pits to naturally fill 
with precipitation and drifted snow melt. If the demand for material were constant over a 
several year period, then the active pit would probably not be allowed to fill with rain and 
snowmelt. The active pit would instead be pumped during the summer in order to maintain 
the pit in a mineable condition for the winter season. Once a mined pit is allowed to partialty 

ColvUJe River Delta Area. Consolidated Use Gravel Mine Site 
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or completely fill with water, it is likely that the next mining phase would require the opening 
of a new active pit, instead of pumping the water out of the previously mined pil 

General Reclamation Guidelines 

The phased reclamation will be initiated concurrently with the permanent completion of the 
mining of an individual gravel pil 

For the intentionally created shallow littoral zone, the slope from the shoreline to the deep 
water portion of the reclamation lake will be between 10:1 and 20:1. The shallow littoral 
zone should be no deeper than 6 feet below the stable surface elevation of the reclamation 
lake.· 

Large islands intended for duck nesting should be no larger than 60' by 60' (0.1 acre). Small 
islands intended for geese and loons should be no larger than 10' by 10'. To minimize 
mammalian predation, islands should be a minimum distance from shore of 30'. Ideally, the 
small waterfowl islands should be no higher than 3' above the stable surface elevation of the 
reclamation lake. The created islands should be relatively even spaced and run parallel to 
the shoreline, and should be far enough from shore to give some protection to the shallow 
near-shore littoral zone from gouging from the ice-shove of the lake ice during spring break
up. 

The breach areas between individual reclamation lakes which create large islands should be 
no less than 30' wide. The breaching of a reclamation lake wm be done with consideration of 
drainage patterns, and on the probable effect of the breaching on the stable surface 
elevation of the reclamation lake. New water overflow drainage-ways will be established as • 
required for new reclamation lakes. 

The reclamation goal for the creation of shal1ow littoral areas and islands is 15% of the 
mined pit surface area. 

Reclamation Reporting 

There is always a level of uncertainty with any reclamation plan because of the risk that 
unexpected factors could change the outcome of the reclamation goals. Variations in the 
overburden thickness, soil type, percent of massive ice, plus variations in the gravel deposit, 
can require changes in mining and handling techniques. It is anticipated that the methods, 
and perhaps even the ultimate outcome of the reclamation goals presented for this project 
may change. Accordingly, the permit applicant hereby proposes to submit to the Corps an 
annual report describing the mining and subsequent reclamation done the previous year. 
The annual report will be submitted at the anniversary date of the issued section 404 permit 
The report shall show the locations of the past and present mining operations, and shall 
include an assessment of the reclamation efforts. The report shall also include photography 
to document the statements and descriptions. 

Colville River Delta Area, Consolidated Use Gravel Mine Site 
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MITIGATION 

The proposed 550 acre mining area is comprised of wet sedge wiJtow meadows and wet 
meadows, with about 25 acres of small lakes and ponds. If the entire 550 acre area that is 
included in the proposed gravel excavation area is eventually mined, the end result of the 
mining and reclamation will be a net increase in waterfowl feeding and nesting habitat. As a 
result of reclamation, about 400 to 450 acres of lakes of va,Ying sizes witl have been created 
along with some 100 to 150 acres of islands. Of the created lake area, some 60 to 130 
acres will be shallow littoral habitat. 

EXISTING CONDITIONS AT PROPOSED SITE 

The previously permitted gravel mining operation and overburden stockpile that were located 
within the proposed project area were never initiated. No surface disturbance has resulted 
from the previously permitted mining activities. 

Floodplain 

The proposed gravel material site is located along the eastern bank (right bank) of the 
Colville River on an abandoned floodplain terrace. The estimated flooding frequency of this 
floodplain terrace by the spring break-up flood of the Colville River has been estimated at 
once in 5-25(?) years, to once in 25-100 years. Based on the floodplain geomorphology of 
this location, the flooding reeurrenee interval is probably at the tess frequent end of the 
estimates . 

Habitat Types 

The location of the proposed gravel excavation area is within a transportation corridor area 
that has been identified by ARCO Alaska, Inc. for supporting the potential Alpine oil 
development within the Colville Delta. As a result, the habitat types and their obs~rved 
utilization by key wildlife species has been documented by recent studies (1992-1995). 

The wildlife habitats of the transportation corridor, Including the proposed gravel excavation 
area, were mapped in 1995 to facilitate quantitative assessments of th~ habitats used by the 
key species identified for the studies The results of the habitat mapping showed that the 
proposed gravel excavation area is occupied about equally by wet sedge willow meadow 
with low relief polygonal ground, and by non-Patterned wet meadow (see Exhibit 5). 

Habitat Use 

The pre-development wildlife studies of the Colville Delta area that have recently been done 
for ARCO Alaska, Inc. used the following for the key wildlife species: spectacled eiders, 

Colville River Delta Area. Consolidated Use Graval Mine Site 
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yellow-billed loons, tundra swans, brant. caribou. and arctic foxes. These studies relied on .) 
extensive aerial surveys to assess regional distribution, ground-based surveys to locate 
nests, dens, and young. and remote sensing and ground truthing to delineate wildlife 
habitats. 

Bird Use 

No nests or broods of spectacled eiders, yellow-billed loons. or brants, were found in 
or adjacent to the proposed gravel excavation area.. No nests or broods of tundra 
swans were found in the proposed gravel excavation area. In 1992, two tundra swan 
broods were observed in the lake to the southeast of the proposed gravel excavation 
area, with one brood observed in the lake to the northeast of the mining area. 

Mammal Usa 

No arctic foxes or dens were observed in the proposed gravel excavation area. Small 
numbers of caribou have been observed to migrate through the area. 

ANTICIPATED EFFECTS OF MINING 

The recent studies indicate that the habitats of the proposed gravel excavation area are not 
well utilized by mammals or waterfowl. It is anticipated that the reclamation that will result 
from the proposed development of the area as a gravel material site will significantly 
increase the habitat values for some waterfowl species and somewhat increase the • 
predation opportunities for arctic foxes. 

ACCESS ROUTES 

Overland access to and from the site for personnel, fuel, supplies. and equipment, will be 
done on winter ice roads from the Kuparuk field. An additional ice road may also need to be 
constructed from Nuiqsut depending upon the requirements of the specific mining operation. 
Access for the mined gravel to the designated delivery point will also be over winter ice 
roads. 

For future mining phases. the access routes across state lands, including the bed and 
channels of the Colville River and distributary streams, will be identified and permitted at that 
time. 

Water Requirements and Sources 

The anticipated water use for winter ice roads and ice pads for the Phase 1 gravel 
excavation is 14 million gallons. or 40 acre feet. The takes proposed as water sources are 

Colville River Delta Area, COnsolidated Use Gravel Mlne Site 
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located to the northeast of the mine area as shown on Exhibits 4 and 6. It is anticipated that 
the water requirements for future mining phases will eventually be drawn from the 
reclamation lakes. 

SUPPORT SERVICES 

Housing 

Other than temporary work buildings and emergency shelters, housing for project personnel 
will be at Kuparuk or Nuiqsut with daily transportation to and from the mine site. 

Fuel 

Fuel for the mining operation will be stored at the mine site in double walled fuel storage 
tanks. Only enough fuel for several days of operation (10,000 to 20,000 gallons) will be 
stored at the mine site. The fuel supply will be resupplied on a regular basis via the ice road 
from Kuparuk. 

ALTERNATIVE MATERIAL SOURCES 

As shown on Exhibit 12. there are 4 existing and permitted sand and gravel material sites 
located west of the Kuparuk River. The haul distance to the Colville River Delta area from 
these existing material sites would be considerably greater than from the proposed mine site . 

Kuparuk Material Sites 

ARCO Mine Site "C" 

About 3.600.000 cy of material has been excavated from Mine Site •C'", with another 
1,000,000 ey proposed to be excavated for use in the Kuparuk area over the 
remaining 1 0 year life of the mine site. Corps permit Beaufort Sea 125. 

ARCO Mine Site "E., 

About 5,600,000 cy of material has been excavated from Mine Site dE"', with another 
300,000 cy proposed to be excavated for use in the Kuparuk area over the remaining 
1 0 year life of the mine site. Corps permit Ugnu River 15. 

Colville River Delta Area, Consolidated Use Gravel Mine Site 
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ARCO Mine Site Rf• 

About 1.060,000 cy of material has been excavated from Mine Site "F"', with another 
1, 700,000 cy proposed to be excavated for use in the Kuparuk area over the 
remaining 10 year life of the mine site. Corps permit Kuparuk River 77. 

Nulgsut 

In the past, material has been dredged for public projects from the bed of the Nechelik 
Channel at Nuiqsut. The dredging operation has since been completed and the dredging 
equipment moved from Nuiqsut. The Corps permit for the last dredging operation expired in 
April 1995. At the present time there is a 450,000 ey stockpile of dredged material at 
Nuiqsut. Within the next two to three years about 80% of this material eoutd be used up by 
the North Slope Borough sewer & water project and several road projects at Nuiqsut. A past 
channel soil boring program near Nuiqsut showed that the previous dredge site was the only 
such material site near Nuiqsut. The deposit was located beneath the present Nechelik 
Channel and was deeper and coarser than the recent sediments of the channel. The last 
dredging from this location was removing the material from a depth of 60', which is deeper 
than the soil borehole depths that originally logged and delineated the deposit. Many soil 
boreholes in the area have penetrated a deposit of marine sands, silts, and clays at a depth 
of about 60', including many in the proposed projeet area. The extent of any remaining 
material deposits located in the Nechelik Channel at Nuiqsut that ean be dredged are 
uncertain. 

River CbanneJs Outside the Colville Delta 

Streams located to the east of the Colville River, the Miluveach and Kachemah Rivers. 
contain localized deposits of materials in relatively small quantities. These streams can not 
supply the quantity of material known to exist at the proposed material site. Impacts to 
fisheries resources would nead to be assessed. 

River Channels Within the Colville Delta 

The sediment in the main Colville River channel and distributary channels is composed of 
fine grained sands and silts with some localize~ deposits of fine gravels. If adequate gravel 
were to be obtained from the channels, it would need to be first located and then mined by 
deep dredging as was once done at Nuiqsut. Impacts to fisheries resources would need to 
be assessed. 

Colville River Delta Area, ConsoHdated Use Gravel Mine Site 
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Tapped Lakes 

Tapped lakes are a source of sands and silts, but would be generally inadequate in quality 
for construction purposes. Tapped lakes in the Colville River Delta are known to be high 
value feeding areas for fish, especially for least cisco anq broad white fish. 

Sand Dunes 

The localized and thin deposits of fine sands would be inadequate in quality and quantity for 
construction purposes. These dune areas are generally vegetated to some degree with 
riverine and upland shrub vegetation. The excavation of these deposits would impact or 
destroy riparian willow habitat, which has a high habitat value for mammals. 

Other Upland Locations 

Except for the proposed gravel mining site. no other suitable upland sites have been 
identified in the area.. If an alternative upland material site were identified in the Colville 
River Delta area, it would probably have similar or greater impacts to those of the proposed 
project. 

Alternatives Conclusion 

Other than distant existing mine sites and the proposed site, there are no known material 
sources for the Colville River Delta area that equal the known quantity of the proposed 
mining site . 

PROPOSED PERMIT CONDITIONS 

The following proposed conditions for the Corps permit are being presented here for 
consideration. 

Start of Mining 

No gravel mining or excavation activities directly related to gravel mining will be performed 
unless a contract is in place for the delivery of the gravel. Such activities include drilling, 
blastjng, overburden removal, gravel excavation, and stockpiling. 

Maintenance activities, such as de-watering active mining pits. are not prohibited by this 
condition. Work associated with teclamation is also not prohibited by this condition. 

Colville River Delta Area, Consolidated Use Graver Mine Site 
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Reclamation Monitoring and Reporting 

We are proposing that the permittee or operator shall submit a report (annually, or at 
intervals to be determined) describing the present limits of the gravel mining operations, and 
the reclamation accomplished since the submittal of the previous report. The report shall 
show the locations of the past and present mining operations. and shall include an 
assessment of the reclamation efforts. The report shall also include photography to 
document the statements and descriptions. The report shall be submitted to the USF&WS, 
ADF&G, and the Corps of Engineers. 

Because of the anticipated long-term use of the proposed material site, and the proposal of 
progress reports to the resource agencies, we believe the request for a 1 0 year permit term 
is reasonable and justified. 
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PHASE 1, INITIAL GRAVEL PIT EXCAVATION AREA. ± 1.5 MILLION C.Y. 
TO BE EXCAVATED FROM A ± 45 ACR£ AREA. 

APPROXIMATE 7 to 10 ACRE AREA FOR TEMPORARY OVERBURDEN STOCKPILE FOR 
INITIAL PHASE 1 GRAVEL EXCAVATION. 

NATURAL DRAINAGE ROUTE OF' OVERFLOW WATER FROM F"UTORE LAKE. 

PROPOSED ICE ROAD WATER SOURCE. 9' DEEP. 27 MILLION GAL. AVAILABLE 

PROPOS£0 ICE ROAO WATER SOURCE. 11.5' DEEP. 39 MILLION GAL. AVAILABLE. 
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ISLAND OR PENINSULA OF UNDISTURBED GROUND RESULTING FROM THE SUBMERGING 
OF THE EQUIPMENT ACCESS RAMP(S). 

LAKE UP TO so• DEEP AFTER PRECIPATION r'ILLS THE EXCAVATION PIT ARtA. 
TH( MAXIMUM SURF'ACE AREA OF THE PHASE 1 MINING AR£A IS 45 ACR£S. 

NATURAL DRAINAGE ROUTE Of OVERFLOW WAT£R FROM THE FUTURE LAKE. 

APPROXIMATE 5 TO 10 ACRE SHALLOW UTTORAL MITIGATION AREA. 
THE 1• TO s• DEEP UTIORAl AREA WILL BE CREATED BY THE BACKFILLING 
OF THE TEMPORARY OVERBURDEN STOCKPILE BACK INTO THE EXCAVATION PIT. 

LOCATION OF TEMPORARY OVERBURDEN STOCKPILE ON SNOW OR ICE PAD. 

DETAIL OF PHASE 1 RECLAMATION 

P.22 

Colville River 8. N-820668 

PURPOSE. SITE PLAN 4 PROPOSED MATERIAL 
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CONCEPTUAL PLAN OF PHASED RECLAMATION 

PURPOSEt 

Phased development of a 
35 million c.y. consolidated 
use gravel material site. 

NTS Colville River 8. N-820668 
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EXHIBIT 10 PAGE 2 OF 2 

ISLAND OR PENINSULA or UNDISTURBED GROUND RESULTING FROM THE SUBMERGING 
or THE EQUIPMENT ACCESS RAMP(S). 

LAKE UP TO 60' DEEP AFTER PRECIPATION FILLS THE EXCAVATION PIT AREA. 
THE MAXIMUM SURFACE AREA OF' THE PHASE 1 MINING AREA IS 45 ACRES. 

NATURAL DRAINAGE ROUTE or OVERFLOW WATER FROM THE FUTURE I.AKE SYSTEM. 

SHALLOW ZONE CREATED BY BACKFILLING OF 250.000 CY OF' OVERBURDEN TEMP. 
STOCKPiLED ON ICE PADS ON THE UNDISTURDEO TUNDRA. 
ALSO, THE INITIAL OVERBURDEN fROM THE: PHAS£ 2 GRAVEL EXCAVATION PIT 
(PROBABLY ABOUT 250.000 CY) COULD 8£ BACKF'Ill£0 INTO THIS AR£A 
TO DECREASE: THE WATER DEPTH AND TO CREATE ISLANDS IF DEEMED NECESSARY. 

BREACH AREAS CONNECTING THE LAKES. 

ISLANDS OF UNDISTURDED TUNDRA AREAS CREATED FROM CONNECTING THE LAKES. 

THE INITIAL OVERBURDEN FROM THE PHASE 4 GRAVEL EXCAVATION PIT 
(PROBABLY ABOUT 2.50,000 CY) COULD BE BACKfiLLED INTO THIS AREA 
TO DECREASE THE WATER DEPTH AND TO CREATE ISLANDS IF DEEMED NECESSARY. 

CONCEPTUAL PLAN OF PHASED RECLAMATION 

Colville River 8. N-820668 

PURPOSE. NOTES PROPOSED MATERIAL 
Phased development of a 1---~-------1 SITE DEVELOPMENT • 
.35 million c.y. consolidated APPLICANT• COl VILLE RIVER DELTA, 
use gravel material site. Arctic Slope Regional Corp. NORTH SLOPE. ALASKA. 
ADJACENT LANDOWNERS, AGENTa Located Within S•ctlone '10, 11. 
Kuukpik Corporation Tom Mortensen Associates 14, 15, T10N R5E. Urnlat Meridian. 
A,.ctic Slope Regional Corp. Nfou~Jqsut Constructors PROJECT; 9502S J, Sept. 25. 1996 
Sfate of ~~12o~s~ka2-----------~~~~~~~~~------~~~t;wo~A~a~to~--~~~~~----~ 



EXHIBIT 11 

RIV£R CHANNEL CROSS SECTIONS 
DONE IN 1962 BY H.J. WALKER. 
LOUISIANA STATE UNIVERSITY, 
BATON ROUGE. LOUISIANA. 

0 • lOO 200 ' , 

w 
<.0 

a:: 

CROSS SECTIONS OF COLVILLE CHANNEL 

PURPO~E• 

Phased development of a 
35 million c.y. consolidated 
use gravel material site. 
ADJACENT LANDOWNER$• 
Kuukpik Corporation 
Arctic Slope Regionol Corp. 
State of 

Colville River 8. N-820668 

CROSS SECTION 3 PROPOSED MATERIAL 
1---------~ SITE DEVELOPMENT. 

Tom Mortensen Associotes 
for 
Nu ut Constructors 

COLVILLE RIVER DELTA, 
NORTH SLOPE, ALASKA. 

Located Wltllln seouona 10, 11. 
14. 151 T10N R5E, Umiat Meridian. 

. 25, 1 
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LOCATIONS OF ALTERNATIVE MATERIAL SITES 

Colville River 8. N-820668 

PUftPOSEz ALTERNATIVES PROPOSED MATERIAL 
Phased development of o SITE DEVELOPMENT. 
35 million c.y. consolidated APPLICANT• COLVILLE RIVER DELTA. 
use gravel material site. Arctic Slope Regional Corp. NORTH SLOPE, ALASKA. 
ADJAC~NT LANDOWNERS, AGENT. Located Within Sections 10, 11, 
Kuukpik Corporation Tom Mortensen Associates M, 15, T10N R6E, Umiat MerJdfen. 

•. 
' 1 A:~r~c]ti~c~SUI-o~p~e~R~e~g-io_n_o_t __ c_o_rp_. __ ~f~o~r~~~~~~~------~P~~~c~r2: 9~6~02_~ __ ~s~e:£~f-~2~5~,--1_9_9_6~ ._State of Alaska Nuiqsut Constructors nLE: DAEXtz 



EXHIBIT 13 
Alpine 
Development Oliktok Pt. 

Q 

LOCATIONS OF ICE ROAD ACCESS ROUTES 

PURPOSE. 
Phased development of a 
35 million c.y. consolidated 
use grovel material site. 
ADJACENT LANDOWNERS• 

Kuukptk Corporation 
Arctic Slope Regional Corp. 
State of Alaska 

Colville River 8. N-820668 

C S PROPOSED MATERIAL 
1----A_C_E_S __ ---1 SITE DEVELOPMENT. 
APPLICANT a 

Arctic Slope Regionol 
•nENT• 

COLVILLE RIVER DELTA, 
Corp. NORTH SLOPE, ALASKA. 

Tom Mortensen Associates 
for 
Nuiqsut Constructors 

Located Within Section• 10, 1'1, 
14, 15, T10N RSE, Umlet Merld1an. 
PROJECT: 96025 S f 25 1996 
F1L£: 0-'EXll ep • ~ 

• 
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DEPARTMENT OF THE ARMY PERMIT 

Permit~ U. 5. Bureau of Indian Affairs 

Permit No. 2-950364, Col ville ~i ve.r 16 

IsauingOffice U.S. Army Engineer District 

NOTE: The term ••you" aud iu derivatives, as used in this per:mit, means the permittee or any future transferee. The tetm 
"this office•• ret'em to the appro~ria~ diqt.del or division office of the Corps of Englneeu having jurisdiction over the pennitted 
~'lilY or the appro1Jnate official of that office actit1g under the authority of the commanding offieer. 

You are a~thorize~ to petfonn Work in accordance with the terms and conmtions &pecifi&d ~low. 

~jeetD~ripUon: The project work consists of winter placement of 190,00 cubic yards 
of fil1 material in 26 acres of wetlands and floodplains for a 3.8 mile road from the 
village of Nuiqsut to the Colville River. Typical road cross-section footprint is 
SO feet with a 30-foot crown width. The road height is approximately 3-foot higb 
with a laye~ o£ insulation with 3H:1V side slopes. Three major culverts are included 
for stream crossings. 

A11 work sha11 be conducted in accordance with the attached plana, 6 sheets dated 
JUly and September 1995 . 

ProS.et Location: The proposed pl;'Oject is located in sections 13, 24, and 25 of 
T. 10 N., R. 4 E., sections 18, 19, 30 and 31ofT. 10 N., R. 5 E., and sections 6 
and 7 of T. 9 N., R. 4 E., Umiat Meridian. 

Pennit Conditions: 

General Conditions: 

1. The time limit (o'" comptetl».g Ute work authorized ends on January 30, 1999 . I£ you rmd that you need 
more time t.o co.uplet& the autho~\zed activity, &ubmit your re<tuest for a time elttension to thi$ office for eonsideratlon at least 
on& month before the above date is reaehed. 

2. You mu&t maintain ~ activity authorized by this permit in good condition and in conformance with the terms and condl· 
tlons of this ~rmlt. You~ no~ r~U~vod of this ~quiNroen~ if you abar\don the permitted aettvtty, al~hough you may make 
a good raith nansfer to a third party in compliance with General Condition 4 below. Should yOU wish to ~e~ to maintain 
the authotl2ed activity OE" should you desire to abandon it without a good faith transfer, you muat obtain a modit'ication o£ 
thi!J permlt from thts office, which may r~quire restoration of the area. 

3. lf you cit.s¢over any previously unlrnown historic or ucheological remains while ~complishing the activity authorizecl by 

this peonit, you must immediately notify this office o£ what yo~ have round. We will initiate the Federal 1md state eoordina· 
tlon required to determine if the remains warrant a recoveJ;J ~rrort or if the site is eligible for listing In the National Register 

or Histone Places. 

ENG FORM 1721. Nov 86 EDITION OF SEP 82 IS OBSOLETE . (3a CFR 326 (Appendix A1• 

1 
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4. If :vou seU the property associated wtth this permit. you tnust obtain the signdure or the new own;~ in the space provided .) 
and fonva:cd a copy ot the permit to this offiee to validate the tranefer of this authoriution. 

5. If a conditioned water quallty cettification hiUI been issu~ Cor your proJect. you must comply with tlle conditions s~fled 
in the eertitleation aa spedal conditions to tbiB permit. For your conveni~~. a copy of the cel!'tification is attached it it con
tains such conditions. 

6. You must allow representatives front this office to ln$pec:t the authorized ~thity at any time deemed n~SSUY to ensure 
that it is beint or has been accomplishtd in aceordanee wlth the terms and (!O!lditioJU or your permit. 

Speclal Condltlone: 

1. Activities associated with this project shall be rescricted to the period 
lS August to 15-May to avoid impacts to spaotacled eiders. Modifications to this 
schedule must preceded by consultation with the Fish and Wildlife service and will be 
subject to terms and-conditions recommended by the service for protection of the 
spectacled eiders 

Continued on 2A 

Further ln!onnatlon: 

1. Congreu(ol.\al Authorities: You have been attthoriud to 'IUldertake the actinty described above putKilant to: 

( } Section 10 of the Rivets and Harbors Act or 1899 (33 U.S. C. 403). 

( ) Section 404 ot the Clean W•te:r Act (33 U..S.C. 1344). • 
( ) Section 108 of the Marine Proteetion, Research and Sanctuaries Aet of 1972 (83 U.S.C. 14ld). 

2. Llmiu of tlda authorization. 

a. This pennU does not obviate the need to obtabl otb~ Federlll, state, or local authorizations required by law. 

b. Thia permit does not grant any prope~~:v rights or ~clU&lve privileges. 

c. Thla permit does not authorize any lr!Jury to the property or right. or othera. 

d. This :permit does not authori:te interferenee wlth any eJtiatiug or p~oposed Federal proPlct. 

S. Limits of Fed9ral :Liability. [n iS&Uing this permit, the Fedenl Gm~ntnent does not 1156\®1! any liability fo:r the following: 

a. Damagea to the permitted proJect or uses thereof as a result ot othe~ ~nnitted or u~rmltted activities or hom natural 
cause&. 

b. Damages ro the permitted project ot Qaes tbe~o( u a resul~ of ~nent or future activities undertaken by or on behalf 
of the United States in the public intex-est. 

e. Damages to peaons. property, or to other petmitted or unpemtitted ac:tivitiea or atnldures caused by the activity 
authorized by this petmit. 

d. Desigt\ or eonst-cu<:tion deficiencies 1188oc:iated witb the permitted work. 

2 • 
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e. Damage clallll$ Jl580ciated with any future mod!fieatio~, suspension, or revoea,ion of this permit. 

4. Reliance on Applicant•, Data: The determination of this office that issuance of this ~nnit is not conkary to the public 
inU!N£t was made in reliance on the information you plovided. 

5. Ree\'aluation of Permit Decision. This of'f!ce may reevaluate its decision on this permit at any time the ci~znstances 
warrant, ClrcUftatal\ces that could require a reevaluation include, but are not limlted to, the following: 

a. You fdl to comply with tbe tenna anct conditions or thJ$ permit. 

b. The information J?rovided by you In aupport of your permit application J?f011es to have be~n false, incomplete, or 
inaccurate (See 4 above). 

e. Significant new information surfa.eea whleh tbia office did not consider in reacbfng the original public lntere't dec:ialon. 

Such a reevaluation may result in a detennlnaUon ~hat i~ is appropriate io use the suspemlon. modification, and te~tioll 
PtOCed\Q"H COl\tained in 33 CFR. 325.7 or enforcement proceduru such as those contained in 38 CFR. 826.4 and 326.5. The 
referenced enforcement procedures proYide for the luuanee of an adtttfnittl'!ltive order requirint you to c:oOJ.ply with the terms 
and conditiont of your Permit and for the initiation of legal action whem appropriate. You will be required to pay lor any 
eorreetive meuu.res ordered by thia o£flce, and If you fail to eomply with ouclt directive, thio otfiee may in eerlain oituationa 
(aueh u tho84 tpeelfied lt1 83 CFR 209.170) accomplish the corrective measures by contract or otherwise and bill you for tba 
c:oet. 

6. ExtenaioM, General condition 1 ~ta.bllsbu a tlme lhnlt for the completion or the aetivlty autborlzed by this permit. UnJeae 
there are cireumst~usces teQuiring eitbe~ a prompt completion of the authorized activity or a reevaluation of the public inter.at 
deciaion. the Ccrpe will normally give favorable co111ideration to a request fol' an extension of thit Ume limit • 

(/ (D.ATE) 

When the s~rudures or wotk authorized by this permit are still in existen~ at the time tbe property is trans!erred, the leml$ and 
conditions of this pennit will continue to be biudint on tbe new ownt>r(s) of the property. To validate the transfer of this permit 
and the assoeiaUd llab!Utlea associated with compliance with its terms and conditions, have the transferee ligu •nd date below. 

(TRANSFEREE) (DA.TE) 

3 <tV.S. GOVERNM£NT PRINTING OF!'ICE: 19$41- 717-425 
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Special Conditions Continued 

2. The road alignment shall minimize placement of fill ~riparian willow 
(~ spp. ) stands and streams. 

3. Natural drainage patterns shall be mainta~ed to the extent practicable 
by the installation of culverts in sufficient numb~r and size to prevent 
pending. CUlv~rts shall he installed and maintained so that operate 
efficiently for the lifetime of the project. 

4. All heavy equipment operation will be confined to the project footprint to 
prevent unnecessary damage to the insulating layer of vegetation in wetlands 
that protects the permafrost in adjacent areas. 

Special Information: 

Any condition incorporated by reference into this permit by Special Condition 
or General Condition 5, remains a condition of this permit unless expressly 
modified or deleted, in writing, by the District Engineer or.his authorized 
representative. 

-2A-
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Arctic Ocean 

BARROW 
CHUKCH 

BEAUFORT 

SE:A 

PURPOSE• 
Provide Safe Roodwoy 
Access to the Banks 
of the Colville River 

PROPERTY OWNa:}, 
Villo9e of Nuiqsut 
Kuupik Corporation 

PRdJECT LOCATION 
il 

ALA 8 K A~\~ 
)!~ 

.FAIRBANKS ~VI\'~" 
.KALTAG '\ 

0 

~ 
~ 
~\ 

Pacific Ocean 

LOCATION MAP 

AGENT• 
ASCG INC. 

FIGURE 1 

301 Arctic Slope Ave., Suite 200 
Anchorage. Alasko 9951 8-.3035 

PROPOSED ROAPWAY 

CONSTRUCTION 

NUlQSUT. ALASKA 

2681 SEPT 1995 



PURPOSE• 
Provide Safe Roadway 
Access to the Banks 
of the Colville River 

PROPERTY OWNER. 
Village of Nuiqsut 
Kuupik Corporation 

VICINITY MAP 

FIGURE 2 
A§ENT• 
ASCG INC. 
301 Arctic Slope Ave .• Suite 200 
Anchorage. Alosko 99518-3035 

PROPOSED ROADWAY 

CONSTRUCTION 

NUIQSUT. ALASKA 

2681 SEPT 1995 
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( ROA:I 

I 

COLVILLE RIVER ACCESS ROAD STA. 1 +000 TO STA. 7+082.302 

P!JRPOSE• 
Provide Safe Roodwoy 
Access to the Bonks 
of lhe Colville River 

PROPERTY OWNEB• 
Village. of Nuiqsut 
Kuupik Corporation 

YPICAL X-SECTIO 

FIGURE 3 
AGENT• 
ASCG INC . 
.301 Arctic Slope Ave .. Suite 700 
Anchorage, Alosko 99518--3035 

PROPOSED ROADWAY 

CONSTRUCTION 

NUIQSUT, ALASKA 

2681 SE:PT 1995 
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PURPOSE• 
Provide Safe Roadway 
Access to the Banks 
of the Colville River 

PROPERTY OWNER• 
Villa9e of Nuiqsut 
Kuupik Corporotion 

............ - •• -..,..,r-."-3~, ..., ...... .&. 

I«)AO 
t 

~ ~~~~ RICIO IN~lA 'RQH 

TYPICAL ROAD OVERFLOW SECTION 

FIGURE 4 
AGENT• 
ASCG INC. 
301 Arctic Slope Ave .• Suite 200 
Anchorage. Alosko 99518-3035 

P'.E:J'9 

(·---~-

501\. P.[IWOftCEM(NT CEOTEXTJLE F"-9RIC 

S1£a PIP£ 

l,ll.ll$ OF txcAVAllON 

PROPOSED ROADWAY 

CONSTRUCTION 

NUIQSUT. ALASKA 

NOT TO SCALE 

SHEET 5 Of S 

2631 I SEPT 1995 

• ; 

---------------------------------------· 
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PURPOSE· 
Provide Safe Roadway 
Access to the Banks 
of the Colville River 

·r-., 

TYeiCAl CULVERT CROSSING 

-_...,.. 
10 .... 

SECTION A-A CULVERT DETAIL 

CULVERT X-SECTION 

FIGURE 5 
A.§ENTa 

PROPERTY OWNER• ASCG INC. 
Village of Nuiqsut 301 Arctic Slope Ave .• Suite 200 

PROPOSED ROADWAY 

CONSTRUCTION 

NUIQSUT, ALASKA 

2681 MAY 1995 Kuupik Corporation Anchorage, Alosko 99518-3035 
~~--~---·~---~·----!..----------------.!---.!.--------



-- --- ··-·-. -· .. --·---
SCG-ENG~N . TEL:~ 76396 

..... 

1Q----I,.... 

7----. 

1+700 

Dec 15.9 

ll 

tO 

8 

7 

6 

5 

ASCG 

P.ll 

DEF> ARTMEI' 
BUREAU f 

JUNEA 

• 

./ 



~~~-~,-~b ~UN 1~:~e MORTENSEN. 

.N. lt:.L:SJ..i.r:C:rdc..:.·.:~.-. --- ·-·• .j 

ANCHORAGE, AK 1 907 345 3575 
P. 12 

( (' 
------------------------------------- -~~~~-,~r-=~~ 

• 

--~-----------~-----18 

t: • • ...... .. .. lit • ·. -...... "· .. : .. 
•• A • •• • • .. 4! 

~2&4 

OF THE lNTERIOR 
INDIAN AFF' AlRS 

AREA OfFICE 

·~ 
~~ 

\;) 

u 

lt 

10 

0 

a 

)' 

\? ----+-----+----+-----r-- tT 

NU1QSUT/COLVILLE RIVER ACCESS ROAO 
ru.t1 AND PROFl\..t 

CVl\IERt' STRf).M ~ 

" 

15 



,.• 

,. 
/"' 

.-· ROAD 
ct 

1 

~ 
-t 

1 • 3.3 m ..., t ... 3.3 m ... r 
lME \\IDTH LANE WTH 

l.. 3.00m ~ J.OO m "'"' 
a.EAR ZONE a.EARZONE 

' .. 
/ 

~ l~ 1.2 m 1.2 m ~w~ ... 

~ ., 

' ~ 

., --:--
3% ., .. .. 

::.J.: ..... ~= 
~. "'• 

~ 
·· .. :.. . . . . .. • .... •· . ,· ·u' .. ,. • • r • •. • • ... • ~ ·~ •• • •. ., l : , ",., .... : A • • .. • • .. • • .. r. , , · ... .; .: •.. -T. 

"' •.;:"'•' "- .. • \ ''\oo!~~· I • .-• •'.,.• "'• •• 't *'· .•'• a • .... A' • A" •I • '•.,. '• ,: '•• •, • ',• .. 
• ..:. •• • • • • ... .. • ,.: ~41! •• ........... . :. ·:':. ;, :. .... • :, !"\ .:• li4.· .. ·~ ·" ~ .·,-. •• • .. ·,.•: .. ~: .~ .' .,' R.. ~ ,: ' ... i' . ., '.!•; .. ·. ; •' .. ~.· "::-... • • -#-, ·~ ;• 4~·. ·:. : .•. , : ,'. :i;' .' 1:: ·~. <. f; ~ . .:•. ::--ri ~.• '" •L "·~ 

I.. • I I • fl 11 .... :- Iff I • ~ .... f • • I ,<1/f I.. 4 # t, I '\ t,.t.• I I 0 

MIN. 98 

.. .: ..... '·~ • • • ·... \ ~ .• • 1 • • ... ,. ... ..--.. -.....;;::;:: •• :. ~- ... ·-:, ' • I •' •• ! . . .. I ...... 

"""- \ ': .. 4. : • .A 4 .. , ' ,• ~~ .. • ' ~~ '1:' .. , • • .. .. , ' I .... ' • .. ~-.,. •, 

,..,..,.: .· ·. •"' ... •' : . .. .. ' ;-"\. '._.,•, '.,··, ..... , •• ·, .... ' ·rr·-. ., • ,~..,. .... ·J.,..;;;, ', ':}, •' 
~' . • ·4··. ·•·•. ' .• , ·,.··. ···:., ••• 4. ,__,,. · '···~"·l"·,·c ·· .... ,,,,_, ..... \,,•,, 
~

• • .. .,• •• ;.,. • ,, $ • • , , •• ~ ,.. ';.\' ' ,. 

:;.,. ,_ :: .. ~\::,·,·.,--... ··~·;·,· ~l_,•.";·"'-···~·:·:,,•t\;•, . {\:' ... '\ ·~·. •; ... ;.;:.·.: :·;\"\·:·,·,t,(;:·· .... 
~1\ ~ ' ...... ·'i' -~~ -:· 
4./V aTJ I u-• • • 

EXISTING GROUND 

.. 

l'J 
•(f) 

n 
C') 
I 

m 
•:Z 

C') ..... 
:z 

-f ,..., ,... 

,..; 
0\ 
"\) 
01 ,_., 

SEU:CT BORR d~ 

em 

~ 

-r--·--= t/1 

.-.) 
30emm· 
?' j,oOo 

...... 

A 
VI 

::c:; 
5 em RIGID tNSULA110N SOO. REINFORCE~ 

CEOlOOlLE FAE8 

30 em (MIN.) SELECT BORROW l£VEUNG COURSE 

• • •':, 
~ 

<J1 ., . 
0 
rv 

l 
~ 
( 
J 
c 
il 
1 
r: 
rr 

ll 
i'l 

"' 
IJI 
!ll 
--1 

(II 
,fl 
(J 

(II 

Ul 
...J 
Ul 

11 

... 
(II 



• 

• 

• 

·-~·-·-··--··- ..., .... -..-.-f' ... '-AII;;., ............... ";;tl't:;lll 

-
DEPT. OF ENVIRONMENTAL CONSERVATION 

DIVISION OF AIR AND WATt.il. QUALITY 
Major Facilities and Water Permits Section 
41 0 Willonehby Avenue. Suite I 05 
Junea~ AK 99801-1795 

.. 
P.14 

......-,I r 
TONY KNOWLES, AOlf.ERAI( 

, ~ qso~{r;t 

Telephone: (907) 465-5276 
Fax: (907) 465-5274 

'ITY: (907) 46~-5133 

NRO File: 950364 

September 26. 1995 

Mr. Boerger 
ASCG.Inc. 
301 Arctic Slope Avenue 
Anchorage. AK 99518-3035 

Certified Mail 
Retum Reeeipt Requested 

Re: Certificate of Reasonable Assurance, CoMUe River 16 

Dear Mr. Boerger. 

In accoroance with Section 401 ofthe Clean Water Act of 1977 and provisions of the Alaska 
Water Quality S~ the Department of Environmental Conservation is issuing the enclosed 
Certificate of Reasonable Assurance for the proposed construction of approximately 3.8 miles of 
gravel access road to provide consistent boat access to the main channel of the Colville River, 
promote summer barge service to Nuiq~ and pro~de an alternative 'Winter route for supplies and 
bulky equipment 

Department of Environmental Con.setVation regulations provide that any person who disagrees 
with any portion of this decision may request an adjudicatory hearing in accordance with 
18 AAC 15.200-310. The tequest should be hand-delivered or mailed to the Commissioner of the 
Department of Environmental Conservation. 410 Willoughby Avenue, JWleau, Alaska 99801-1795. 
Failure to file a statement of issues within 30 days of receipt of this letter shall constitute a waiver 
of your right to judicial review of this decision. 

By copy of this letter we are advising the U.S. Army Corps of Engineers of our actions and 
enclosing a copy of the certificate for their use. 

Sincerely~ 

&autJcA~ 
David C. Sturdevant 
-W 1 Certification Team Leader 

Enclosure: Certificate of Reasonable Assurance 
RECEiVE.t. 

cc: USCOFJ Anchorage .·\DEC/Juneau 
USFWS/Fairbanks . \ DNR!Fairbanks OCT 0 3 1995 \\ . .J. ~ 
EP AI AOO . \ D F&G/Fairbanks 
NMFS/Juneau \DEC/Fairbanks 
Village ofNuiqsut, c/o BIA. P.O. Box 255~d. 1Hneau, AK. 99802-5520 
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arctic ~lope 
reqional corp . 
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September 6, 1995 

': 

Mr. Ken Thompson 
President 
ARCO Alaska, Inc. 
700 G Street 
Anchorage, AK 99510-0360 

.l"c~}l 
···-- ~ .. ---~~~~-;;: 

Re: Colville River Delta Development 

Dear Mr. Thompson: 

The Arctic Slope Regional Corporation (ASRC) hereby transmits 
the attached proposal for development of the Colville River Delta. 
This proposal is unsolicited, but we believe that it provides a 
viable alternative to developing this economically challenged oil 
field. 

In this proposal, ASRC will develop the more routine 
infrastructure and production facilities on a turnkey basis, while 
leaving the technical drilling and reservoir responsibilities to 
ARCO. ASRC brings two unique elements to this proposal that have 
considerable favorable impact on the project's rate of return. The 
first element is utilization of North Slope Borough tax exempt 
financing for certain aspects of the infrastructure. The second 
unique element is ASRC's corporate tax advantages resulting from 
its Net Operating Loss (NOL) settlement. 

The goal of this proposal is to provide a "Win - Win" scenario 
for both ASRC and ARCO by increasing ARCO'S rate of return and by 
providing some value to ASRC for its NOL's. It also provides an 
opportunity for meaningful community and local government 
involvement. The net result would be a "Public Private 
Partnership" for advancement of the oil industry on the North Slope 
of Alaska. 

Thank you for your time in considering this proposal. We look 
forward to hearing from you further on the concepts presented 
today. 

Respectfully Submitted, 

ARCTIC SLOPE REGIONAL CORPORATION 

~~ 
ob Adams 

esident & CEO 

Corporate Headquarters • P 0. Box 129 • Barrow • Alaska • 99723-0129 • (907) 852-8533 or (907) 852-8633 • FAX (907} 852-5733 
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Section 5.) Estimate Basis 

This section defines the basis that the estimates contained in this proposal were derived from . The 
subsequent paragraphs provide a basis for each of major line items on the summary sheet . 
These are; 

- Processing Facilities 
- Satellite Drill Site 
- Roadways and Pads 
-Pipelines 
-Bridges 
-Dock 
-Runway 
- Electrical System 
- Construction Camp and Module Transport 
-Permits 
- Engineering and Project Management 

Processing Facilities 

The processing facilities will be located on the Main Processing Pad (MPP) . The layout of the facilities in 
each of the four separate proposals is contained in Section 4. The facilities are based on the following 

-30 degree API crude 
-1000 GOR 
-The produced fluid ranges for l\1PP are 50,000 BOPD , 20,000 BWPD and 50 :MM SCFD . This is 

based on the combining both drill sites produced fluid ranges . 
- The field will have gas injection at 25 MM SCFD 
- Will have water injection at 25,000 BWPD , The water required for water injection is from a 

Water Source well at the l\1PP . 

Satellite Drill Site 

The satellite drill site will be located as shown in the conceptual drawings section of the proposal . The 
site will consist of a Manifold Module , Test Separator Module, E & I Module(w/ switchgear) , Pig 
Launcher and Receiver and Pad Piping I Electrical to the wells. We estimate ten wells at this drill site to 
produce the quantities of fluids of 10,000 BOPD. The drill site layout will be similar to existing North 
Slope layouts for individual well lines . The well lines are 4" for the P.O. lines and 2" for the G.L. lines. 

Roadwavs and Pads 

The roadways and pads vary by proposal . The table below shows which roads and pads are contained in 
which proposals . 

ARCO 
Roadway or Pad Stand Alone 
Main Processing Pad Yes 
Satellite Drill Site Yes 
Interfield Roadway Yes 
Road from MPP to Nuiqsut No 
Road from Nuiqsut to 2M No 

Alliance 
Approach 

Yes 
Yes 
Yes 
No 
No 

ASRC 
Proposal 

Yes 
Yes 
Yes 
Yes 
No 

ASRC/Kuupik 
Proposal 

Yes 
Yes 
Yes 
Yes 
Yes 

q.) 



The estimate for each roadway and pad are as follows ; 

Main Processing Pad 
Satellite Drill Site 
Interfield Roadway 
Road from MPP to Nuiqsut 
Road from Nuiqsut to 2M 

880' X 1350' X 5' Thick 
600' X 400' X 5' Thick 
45' w. x 5' Thick x 3.5 Miles 
30' w. x 5' Thick x 9.2 Miles 
30' w. x 5' Thick x 23 Miles 

Approx. 275,000 c.y. 
Approx. 56,000 c.y. 
Approx. 192,500 c.y. 
Approx. 340,000 c.y. 
Approx. 850,000 c.y. 

The only change between proposals is the size of the Main Processing Pad . With the ASRC and 
ASRC/Kuupik proposal the size of the pad can be reduced by approximately 16 % due to no camp , 
reduced warehouse and support facilities . 

The gravel mine sites are assumed to be State and have normal state royalty payments for the gravel . 
In addition the mine sites are within 6 miles of each respective portion of the work . 

Pipelines 

The pipelines vary by proposal and the table below illustrates the differences in each respective proposal 
with the ARCO Stand Alone and the Alliance approach being the same for the Sales Oil Line ; 

Overall Length Length # ofRiver Length of Length of 
ProQQsal Length {Miles} Insul. (AG) Bare lEG) X-in~ NewVSMs Exst. VSMs 
ARCO Stand Alone 28.0 27.5 .5 3 23.0 5.0 
ASRC Proposal 35.0 34.0 1.0 1 30.0 5.0 
ASRC/Kuupik 44.0 5.0 39.0 0 0.0 5.0 

The Sales Oil Pipeline is estimated at 16" diameter, .375" w.t. and X65 grade pipe and a 600 # system . • 

The major differences are ; 

-There are three different routes, these are shown in Section 4. 
-The ASRC/Kuupik is buried in the Roadbed , see cross section in Section 4. 
-The ARCO Stand Alone is based on 20 ft.-lbs@ -50 deg. 
- All others are based on 20 ft. - lbs. @ -30 deg. 

The Interfield Pipeline System transports the produced fluids from the SDS to the MPP and gas lift and 
water injection from MPP to SDS . These pipelines are aboveground , insulated and on VSMs . The 
estimated length of these pipelines are 3.5 miles . The diameters , wall thickness and grades are shown 
in the table below · 

Pipeline 
Produced Fluids 
Gas Lift 
Water Injection 

Diameter 
18" 
6" 

10" 

Wall Thickness 
.312" 
.500" 
.594" 

Grade 
X65 
X65 
X65 

#Rating 
300# 

1500# 
1500# 

Another aspect of the pipeline costs is the 15KV cable from the :MPP to the SDS . We estimated this as a 
shielded aboveground cable carried on a messenger wire on the VSMs of the Interfield pipeline system. 
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For the ASRC and the ASRC/Kuupik Proposals there is a 3" gas line from the MPP to Nuiqsut . This will 
be used to transport gas from the MPP to the Electrical Generation Facility located in Nuiqsut . The line is 
estimated to be 9.2 miles long with a 3" diameter and .250" wall thickness. This line will be buried in the 
roadway and not supported on VSMs . The construction method used for this line is coil tubing . 

Bridges 

In the ARCO Stand Alone and the Alliance Approach proposals there are no bridges required . In the 
other two proposals there will be up to two bridges (ASRC) and three bridges(ASRC/Kup) required 
respectively . The bridges will span the Nechelik Channel • a small channel north of Nuiqsut and the 
Colville River . All of the bridges will be of the same type of design as used for the new Endicott Breach . 
The table below shows the Crossing • overall length of span • span between piers and the number of piers . 

Crossing 
Nechelik Channel 
Small Channel 
Colville River 

Overall Length 
1,100 ft. 

200ft. 
2,200 ft. 

Span Between Piers 
275ft. 

NA 
275ft. 

# ofPiers 
3 
0 
6 

The bridges are based on boxed girder design and have pipeline supports to cany the sales oil and the gas 
line to Nuiqsut. The bridges are 16' wide with a capacity of 100 Ton. The bridge designs and costs are 
based on primarily input from PN& D . 

Included in the estimates of the ARCO Stand Alone • Alliance Approach and the ASRC Proposal is a 
requirement for a dock for offloading of the modules and the annual resupply of the facility. The dock 
is located in the Nechelik Channel by the MPP . It is a sheet pile dock with a bulkhead into the channel . 
Included is a short road ( 112 mile ) that will connect the dock to the Interfield roadway system . There 
are no dredging costs included in this proposal for the subsequent landings . 

Runwav 

Included in the ARCO Stand Alone and the Alliance Approach estimates is a Here capacity runway . This 
runway is estimated to be fully instrumented and be 100' wide by 5' thick by 1.25 miles long. Included in 
the runway is a short road from the Interfield roadway system and the necessary electrical for 
instrumentation and lighting . The ASRC and the ASRC/Kuupik proposals do not include any provisions 
for a runway because those proposals utilize the Nuiqsut Airstrip which has Here. capacity . 

Electrical Svstem 

The portion of the respective estimates include the power generation facility , required switchgear & 
MCCs and a 15 KV transmission line to MPP from Nuiqsut . In the ARCO Stand Alone and the Alliance 
Approach estimates the power plant is at the MPP . For the ASRC and the ASRC/Kuupik Proposals the 
power plant is in Nuiqsut. In all alternates the capacity is 20 MW supplied by two 10MW Solar Gas 
nubines and a 5 MW back-up generator . The transmission line is 15 KV and is 9 miles in length . 

This section includes the Construction Camp , Module Transport and Catering . The Construction Camp 
is a 300 person facility that will be temporarily installed in Nuiqsut . The Module Transport will be either 
by road (truckable modules) and I or barge (via Hayes River, Canada) . 

q.) 
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KUUKPIK 
CORPORATION 

FAX 255-6339 

Mr. Roben P. Strode 
Vice President 
Exploration and Land 
ARCO Alaska, Inc. 
P.O. Box 100360 
Anchorage. AK 99510~360 

Mr. Frank Brown 
Senior Vice Presidem 
Kuparuk and Cook Inlet Business Units 
ARCO Alaska, Inc. 
P.O. Box 100360 
Anchorage, AK 99510-0360 

Re: Kuukpik Corporation/Colville Delta 

Dear Mr. Strode and Mr. Brown: 

September 8. 1995 

P.O. &1 
Nuiqsut, Ahs!Q 99789-{ 

TEL:(907)~ 
FAX: (907) 48CH 

On July 25, Kuukpik Corporation proposed a concept for a package 
deal to resolve consent rights in NPR-A. lower ARCO's imancing costs, satisfy 
environmental concerns and expedite permitting. For ease of reference, we call that 
approach the "western initiative. • As we have since discussed the concept with 
ARCO, ASRC and the North Slope Borough, we have incorporated comments and 
made modifications to meet concerns raised by the different parties involved. 

We believe that Kuukpik's concept or some·variant of it continues to 
offer the best prospect for resolving the differences between the parties. I am writing 
to explain the mod.iiJCations made since the concept was originally proposed, to 
clarify some possible misunderstandings and to discuss how these ideas relate to the 
surface use and financial negotiations. 

ARCO's current development scenario includes three river crossings,._ 
siting of a central pioccssmg/drillpad in tbe highly sensitive nesting areas at Nanuk 
Lake and oo road to Kuparuk.". · Kuukpik proposes a less environmentaUy sensitive 
NPR-A site for the central processing &ci1ity and possibly the associated drill pad.· 
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two river crossings instead of three, a road roJwparuk. and Borough 1mancing of 
roads and: other tacilities., · · 

Kuulcpilc made its proposal at a very general level because we did not 
have cost figures for what we were suggesting. We anticipated that our approach 
would create both cost savings and added expenses which would have to be set off 
against each other. We expected that together ARCO and Knukpik could massage the 
idea to maximize the savings and minimize the added expenses before taking the cost 
figures to the North Slope Borough ro see what the Borough felt it could finance. 
There have been some informal discussions at the engineering Jevd. with ARCO about 
less costly alternatives. 

ARCO's letters of August 10 focus on the original presentation, but 
they do not address the cost savings of any of the subsequcnl moditkations or make 
any anempt to narrow or explain the basis of the cost gap that ARCO perccives. In 
fact. Kuukpik has already identified 60 to 70 million dollars in cost savings, based on 
ARCO's own cost estimates, over the: original plan. Obviously, ARCO's cost figures 
suggest that there remains a substantial gap that would have to be eliminated before 
Kuukpik's proposal would be in the same cost range as ARCO's current facilities . 
s~nario. We think it makect sense for the parties to explore the options further, and • ; 
we would like to ensure that the parties seek further cost savings rather than passively 
throwing up our hands, concluding that the cost gap cannot be solved and concluding 
that only drilling in NPR-A will solve the problem. Our initial sense from the August 
10 leners had been that perhaps that was precisely what ARCO was doing. We have 
been reassured by our discussions with Bob Strode that that is not ARCO's intent. 
We hope to discuss these options and ways of further reducing the costs on an 
ongoing basis as ARCO refines its plans and cost estimates. 

Kuukpik' s approach can make fmancial sense either through increasing 
the amount of known .reserves to fund the development or by identifying cost savings 
or by a combination of both approaches. The August 10 ARCO letters focus almost 
exclusively on increasing reserves. Obviously. everyone would like to see that 
happen. but that is only one side of the equation. We need to look at the Chevrolet 
approach and the minimum possible costs of Kuukpik's idea, rather than the CadiiJac 
approach that is the focus of the cost figures in the August 10 letters. It now appears 
that we inferred too much into the August 10 letters in our initial reading of them, but 
we had read them to suggest rhat Kunl"Pik could only have a road if it allowed drilling 
this winter and additional reserves were found. It would not be a positive or 
constructive approach to emphasize the maximum possible cost of what Kuukpik 
wams, then 10 assert, as we had read Mr. Landt's letter to suggest, that Kuukpik 
could only get what it wants if it agreed immediately to what ARCO wants. We are 
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committed to pushing forward on the necessary consent negotiations, but we also want 
to ensure that our discussions USe realistic oost figures for only those improvements 
that are truly necessary. 

Kuukpik wams to reach agreement on access to NPR-A, and, provided 
that an acceptable package of terms can be rcacbedp Kuu.kpik would like to see that 
agreement reached sooner rather than later. We have recently made a new proposal 
to ASRC on what we feel is an equitable sharing of the royalty and other compen
sation to the subsurface owner. The Land Use Stipulations attached to Mr. Landt"s 
lener of August 10 are a step in the right direction, and we hope to have a detailed 
response back to ARCO on those Stipulations shortly. We have a new proposal 
forthcoming shortly to ARCO on consideration for the surface use agreement. We 
have many questions and a number of concerns about the proposal that ASRC made to 
ARCO on Sep~ber 6. Those questions and concerns need to be explored and, if 
possible. laid to rest. We need to move forward in all of these areas, including dis
cussions with the Nonh Slope Borough on how the Borough can facilitate an agree
ment and development. 

We also need to move forward on a realistic assessmem of the costs 
and benefits of Kuukpik' s proposal. Kuukpik knows from its discussions with ARCO 
that ARCO's cost figures do not include all of the potential cost savings. Kuukpik 
had told ARC.O pe1'SODild in hue July tbat.Knnkpik did not need a year roUnd.:- -
crossing-of' me Colville River on a road to Kuparuk. Marlc Landt bas indicated that a 
year round bridge would cost 60 to 70 million dollars. Having said that, he also 
stated that the ttue cost of Klmkpil:'s idea was more like 130 million dollars. Theie 
is a big difference between 100 million dollars and 130 million dollars. and we need 
to be more precise than these figures suggest if we are going to reach agreement on 
acuptable terms. 

There are substantial cost savings which still need to be factored huo 
our discussions and calculations. Klmkpik ~ agreeabl.~ to 8Dd bas discussed with , 
ARCO's engineers the idea of an ice road·cicisS~ng of_~ ~!ville_ d11ring tbe' winter 

. ~--~-~~~!l:i_siO,~~A~ ~-~mi:ner~}-~-~~-allow ARCO, its ~ntracroiS,_ 
and Nuiqsut residc:nrs access for probably eleven months of the year. · This would 
save the 60 to 70 milJion dollars that ARCO suggests a year round crossing would 
cost. Such access should result in reduced down time for ARCO facilities. which 
would increase revenues and profits. Jacob Adam$, ~~o is ()D tbc Borough As
sembly 7 and Mayc;>~ ~hmaogak have both mgg~ ~ ~ BoroUgh might iSsue a 
package ofrev~ue bonds and generai obligation bcmds for~improvemcms as pan of a 
Colville developmem. ARCO obviously has not included any cost savings for this in 
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its figures, but they would have to be includ¢ to get a true picture of the cost of 
Kunkpik' s approach.. 

Mark Landt indicated that ARCO bad not calculated any cost savings 
for the difference between ARCO's cost of funds and the Borough's. He suspected 
that-the savings might be half a percent at most. Officials at the Borough have said to 
Kuukpik that it was likely to be a percent and a half. Since ARCO did not know as 
of the time of our discussions with Mr. Landt even roughly how much funding the 
Borough is willing to supply. ARCO obviously cannot have calculated any cost 
savings at even the half percent savings rate that Mr. Landt assumed. As far as 
Kuukpik is aware. ARCO bas not approached the Borough with a breakdown of its 
cost projections for the different pans of the development, nor has ARCO given that 
information to Kuukpik so that Kuukpik could approach the Borough. 

The BIA_ bas approved. fn.":'4~. for_ a rc>ad between Nuiqsut and the 
Colville: River. .That three to four miles of road ~ould be incoipOrated into the 
Kuparuk road and would cOst ARCO and tbC Borough-OOthing.- We have seen ..... . 
nothing to indicate that ARCO bas factored that cost saving into its estimares. No one 
bas yet approached the legis]ators ~t; tbc. S~te of Al3.ska to see whctber Swe or 
federal road funds could be. used in part to finance a road. · With backing from the • ,' 
Borough and ARCO and presented as an access road to the village, such funds might 
be available. The potential problems with public access to traditional hunting grounds 
might foreclose this funding option, but at least it ought to be explored. 

~-Joad would benefit ARCO as_ wen a$_ ;ti.uiqSIJ~ and ~co should 
include that vatue in its caJculations. A road would increase ARCO's blowom contin-, 

. gency and drilling options. Weather conditions prevent helicopter and planes from ~ 
flying probably 30 percent of any year on the North Slope. ARCO has suggested that 
the responsible agencies will allow a pipeline and drill sites with air access only and 
will not insist on a road. Perhaps so, but a road offers ARCO better options on spill 
response, an easier and faster oil spill contingency permitting process and also means 
that ARCO is not limited to air-transportable rigs. Road access would reduce 
ARCO's transportation costs, allow it to effect repairs more speedily and reduce down 
~e and speed up the consuuction process •. allowing the facilities to come on line 

··'·sooncr. 

Kuul."Pik is not requesting a road from NPR-A across the Necbelik . 
Channel to Nanuk Lake. We have no indication as to whether ARCO included the 
cost of a bridge there in its estimates, though it seems likely since such a bridge was 
assumed in the original presentation. Kuukpik understands from Mark Landt and 
other ARCO persOimel that all of ARCO's road cost figures are based on hauling 

• 
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gravel all of the way from Kuparuk. Kuulq>ik believes that the gtavel from the . 
ASRC/Kuukpik gravel site on the east b3nk of the Colville -Could be made available,. 
The savings in transportation costs would apply to pads for drill sites, a centtal pro
cessing facility, bunkhouses and other improvcmems. All of these savings add up, 
but it appears that they are not included in ARCO's cost estimates . 

•. Other options need to be expl()~_f9,~.~~~-~ savings may be 
realized through them. If there is fteldworlc ey3J~~'i~ poSsible glavel sources 
elsewhere in the Delta, including N}?R-:A, this snmma:,_y.re __ should discuss the results 
to see what options that f"Jeld wo* m.aY ~L~~ )t~s _knowledge of the an:a 
that ARea does not have. Rather than AR.co.-sin1iii}' rC:al:.hmg conclusions based ol) 
limited information. We neod to discuss options and opporttmities. _ 

ARCO bas suggested that J1. road.~-increase its permitting costs 
because an EIS would defiDitely then be r~oo:~·-Kimkpik belieyc:s that 3tl_EIS_ will 
be required in any_ event_ so the road would~- no diff~:~ARCO._has assen.cd 
that it will do all of the n:scarch and stUdies for an EA 'th.3i it woUld do for an EIS. 
There is no additional cost there; ~- is a substantial cost_ savings in the process. 
however, if Kuukpik, the Native Village of Nuiqsut, the City of Nuiqsut. ASRC, and 
lhe Nonh Slope Borough all come out strongly in favor of the development. The 
Joint Resolution aff"lllilS that the Native Village and the City of Nuiqsut are in 
agrc:cmcni with Kuukpik•s approach. Through an agreement with Kuukpik. ARCO 
can have all of the local entities on board and supponing its plans. There is an 
enormous potential cost difference between a comrovasial ElS and one in which 
outside environmental groups, if any, were the only objecting parties. Kuukpik 
believes that ARCO has missed cost savings in its estimates that would result from an 
overall agreement along the lines proposed by Kuulq>ik . 

. In addition, the Kuukpik approach would move tbc greater part of the 
devc:lopment from Nanuk. Lake to the environmentally less sensmve lands to the west 
in NPR-A.··-Even if the drill pad bad tO remain at Nanuk Lalce~ an nnma:nned drill pad 
is much less intrusive· once in place than a CPF with its 24-hour per day manned 
activity and associated housing and other facilities. This would simplify and speed up 
the pennitring process. 

There ate other benefitS to ARCO and cost savings from Kuukpik•s 
idea. With a road between Nuiqsut and the CPF. them migbt not need to be any 
housing at the CPF. further reducing tbe footprint of the facility, the ongoing Jmman 
activity level and its environmental intrusiveness. Local hire workers and perhaps 
even ARCO's own staff could commute from Nuiqsu~ reducing the housing needs 
and thus ARCO's housing costs . 
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The North Slope Borough bas cp.mmitted to fund consuuction of sewer 
and water service for Nuiqsut. By lOC3ting housing in Nuiqsut, ARCO would 
·Vii-tWilly eliminate tbe ~ for costly wara -~_ncf~c ~ improvcmentsjn ~-
.-~!e~opri.lc:,rit. ~~ BorOugh l1aS aire3dy cciiimmt:d ·ro tWid an·llpgfade ·or tbC. NmqsUi . 
. power plant} &Jaiging-tbe power Plant at the same time to_supply the power needs . 
··of ARCO's developri:lent'woulcfmean diafARCO wOuld pay. far less than the cost of 

developing its own. stand alone power system:· 

f. - The need for a separate airstrip "would be eliminated~ saving both the 
'eost of construction and eliminating That activity altogether from the sensitive nesting 
areas in the Delta. The airstrip in Nuiqsut is already in place. As with movement of 
the CPF/suppon facilities to the higher. dtyer and less sensitive lands in NPR-A, 
eliminating an aiistrip in the nesting areas in the Delta would simplify an EA or an.· 
EIS and speed the agency review process. Any necessary improvc::mcnts to that 
airstrip would be obvious candidates for Borough or other public funding. No one 
has yer approached the Stare as a possible sow-ce of funds, though the State, too~ is a 
player and a direct beneficia.Iy through royalties and taxes of any development in the 
Colville. We believe that ARCO should also include in its calculations the benefits to 
it of a road and the availability of Nuiqsut services for not only this development, but 
also for a possible Fiord development and for any furore developments in this axca _ • , 
and to the west. From our discussions with ARCO, it does not appear that ARCO has 
allowed any cost savings for these oppormnities. 

Knukpik believes that ARCO bas substantially underestimated the cost 
savings to ARCO that would result from Knukpik's approach. In addition to direct 
cost savings, Kuu.kpik's approach gets the parties closer to an agreement. To the 
extent rh.at Kuukpik' s route creates value for Kuukpik in the fonn of increased 
commercial value for its land holdings at the Nuiqsut aiiport, in improved conttacting 
oppormnities or in other forms, Kuukpik needs a lesser package of consideration in 
the form of direct payments. By the same token, our concems about land trades and 
development of traditional hunting lands to the west would be lessened to some extent 
by a reduced cost of living from beEter access and increased economic development in 
Nuiqsut. All of these questions and dealings between the parties are inseparable, 
which is why an overall. package deal is so appealing. 

While Kuukpik believes that ARCO's cost estimates grossly overstate 
the cost of Kuul-pik's alternative, we recognize that even seeking all possible cost 
savings may not equalize costs between Kunll'ik's approach and the alternative cur· 
rently most favored by ARCO. We are evaluating our positions in that light. 
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Knulcpik remains firmly commiued to the concept of risk sharing. If 
ARCO's confirmed reserves increase. its revenues and profits increase. With more 
reserves and more development and production activity~ the impact on Knnkpik lands, 
subsistence resources and Kuukpik. shareholders increases proportionately. ,,.With. tbat 

. in ~.we are preparing and expectJo have to ARCO ~a week or so:-i prOi>os
al strUCtllred much along the ~ of ARCQ,s Ccinlfuinncnt I.arer of Match 3. 1995 
but focusing more on risk sharing and the proportionate impact on Kllukpik of various 
possible levels of develop:mcnt. That proposal will be accompanied by a separate 
cover letter and explanation. 

In closing, I hope that ARCO will re-examine its cost figures and work 
closely with us on uying to reduce costs. I look forward to hearing back from 
ARCO. 1 fully recognize that ARCO's expertise and greater knowledge of both the 
subsurface and the construction costs and construction requirements of any develop:. 
ment may require further modifications in our proposal. I would ask that ARCO 
share its expertise and knowledge as far as possible. so that we can discuss alter
natives and seek solutions rather than simply state positions. 

Sincerely 

cc: Mr. J. K. Thompson 

TOTAL P.08 
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APPENDIX G 

TERRAIN UNITS 
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Source: Photo-interpretation of terrain units based 
on 1992 CIR photography (Jorgenson et al. 1996). 
Map registered to SPOT Image base map . 
Projection: UTM Zone 5, Datum NAD 27 
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Appendix G Table 1. Descriptions of terrain units mapped on the Colville River delta and transportation 
corridor for the proposed Alpine Development (after Jorgenson et al. 1993, 1996; 
Rawlinson 1993) . 

Unit 
Eolian Sand 

Delta 
Floodplain 
Riverbed 
Alluvium 

Delta 
Floodplain 
High-water 
Channel 

Delta 
Floodplain 
Active 
Cover 
Alluvium 
Delta 
Floodplain 
Inactive 
Cover 
Alluvium 

Delta 
Abandoned 
Floodplain 

Floodplain 
Riverbed 
Deposit 

Floodplain 
Active 
Cover 
Deposit 

Description 
Unconsolidated, wind-deposited accumulations composed primarily of very fme and fme sand. 
Active sand dunes are built by deposition from adja~ent sandbars and are prone to wind erosion, 
giving them distinctive, highly dissected patterns. Surficial patterns associated with ice 
aggradation generally are absent. Active dunes occur at the inner edge of extensive mudflats, the 
outer delta, and along the western and southwestern sides of river channel bars. Only distinct 
dunes are mapped, whereas smooth sand sheets overlying other deposits are not. 
Silty and sandy riverbed (lateral accretion) deposits laid down from the bedload of the river in 
areas of channeled flow. Riverbed alluvium includes point bars, lateral bars, mid-channel bars, 
unvegetated high-water channels, and broad riverbank and sandbars exposed during low water. In 
general, texture of the sediments decreases in a seaward direction along the distributaries and in a 
bankward direction from the thalweg. Organic matter, including driftwood (mostly small 
willows), peat shreds, and other plant remains, usually is found interbedded in the sediments. 
Only those riverbed deposits that are exposed at low water are mapped, but also occur under 
riverbeds and cover deposits. Frequent flooding (every 1-2 years) prevents the establishment of 
permanent vegetation. 
Riverbed deposits that occur in channels flooded only during periods of high flow. Because of 
river meandering, these channels no longer are active during low-flow conditions. Deposits in 
this unit are similar to those described for riverbed alluvium. These old channels show little 
surface polygonization indicative of ice-wedge development, although infrequently there are high
water channels that are older and have developed disjunct polygon rims. (Very old channels that 
have distinct low-centered polygons are not included in this unit.) 
Thin (0.5-1 ft), fme-grained cover deposits (primarily silt) that are laid down over sandier 
riverbed deposits during flood stages. Deposition is sufficiently frequent (estimated 3-5 years) to 
prevent the development of a surface organic horizon. Supra-permafrost groundwater generally is 
absent or occurs only at the bottom of the active layer during mid-summer. This unit usually 
occurs on the upper portions of point and lateral bars and supports riverine shrub vegetation. 
Fine-grained cover (vertical accretion) deposits of a braided floodplain laid down over coarser 
riverbed deposits by streams at bank overflow (flood) stages. The surface contains a sequence 
(0.5-2 ft thick) of interbedded organic and silt layers near the surface, indicating occasional flood 
deposition. Underneath the organic horizons is a thick layer (1-5 ft thick) of silty cover deposits 
overlying riverbed deposits. Surface forms range from nonpatterned to disjunct and low-centered, 
low-density polygons. Lenticular and reticulate forms of segregated ice and massive ice in the 
form of ice wedges are common. 
Peat, silt, or fine sand, or mixtures or interbeds of all three, deposited in a deltaic overbank 
environment by fluvial, eolian, and organic processes. These deposits generally consist of a thick 
(2-Q ft) accumulation of peat that overlies cover and riverbed alluvium. Because these are older 
surfaces, eolian silt and sand may be common as distinct layers or as intermixed sediments. The 
surface layer, however, lacks interbedded silt layers associated with occasional flood deposition. 
Lenticular and reticulate forms of segregated ice and massive ice in the form of ice wedges are 
common in these deposits. The surface is characterized by low-relief, high-density polygons and 
represents the oldest surface on the floodplain. 
Sandy gravel, and occasionally sand, deposited as lateral accretion deposits in channels of active 
floodplains by fluvial processes. Sub-rounded to rounded pebbles and cobbles are common in 
the sandy gravel. Frequent deposition and scouring from flooding prevent the establishment of 
vegetation. 
Thin (0.5-1 ft), fme-grained cover deposits (primarily silt) that are laid down over sandy or 
gravelly riverbed deposits during flood stages. Deposition is sufficiently frequently (probably 
every 3-5 years) to prevent the development of a surface organic horizon. This unit usually 
occurs on the upper portions of point and lateral bars and supports riverine shrub vegetation. 
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aw 
Basin 
Deposit, 
Non-ice 
Rich 

Thaw 
Basin 
Deposit, 
Non-ice
rich 
Deta 
Thaw 
Basin, Ice
rich 

Terrace 

Terrace 

Deposit 

T1 Fat 
Deposit 

FI ' 
Gravel and 
Peat 

epos1t occurnng m w es avmg a connection to a nver or nears ore water tappe e ; 
they occur only in deltaic environments. Most connections occur when a meandering distributary 
cuts through a lake bank; once connected, the lake is influenced by changes in river level. During 
breakup, large quantities of sediment-laden water flow into the lake, forming a lake delta at the 
point of breakthrough. Sediments typically consist of fine sands, silts, and clays, and are slightly 
saline. 
Simi ar to e a ove urut except at se ents are 1ce-nc , as m cat y Ice-we ge po ygons. 
Typically, the sediments contain a sequence of a thick (1-2 ft) layer of interbedded silt and peat, 
overlying fme-grained cover deposits, and silty clay lacustrine deposits. They still are subject to 
flooding 

uv1 grave y san , san s1 ty san an peat. . e o terraces were epos1t at an ear ter age 
and are not subject to flooding under the current regime. Deposits usually are overlain by eolian 
silt and sand and organic-rich thaw basin deposits. This unit has high contents of segregated and 
massive ice, as indicated by ice-wedge polygons and an abundance of thaw ponds. 
A sequence o a uv1a an marme terraces A, B, an Co Raw mson 19 3 at ave vana e 
composition but generally consist of undifferentiated gravelly sand overlain by fluvial gravelly 
sand, silty sand, and organic silt. Stratified layers of marine gravelly sand, silty sand, silt, and 
minor clay occur in some locations beneath the fluvial deposits. The deposits generally are 
overlain by pebbly eolian sand and silt and organic-rich lacustrine deposits. This unit is not 
subject to flooding. 
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Appendix H. USGS water quality data for the Colville River, Alaska. 

April Aug. June July Aug. Sept. June Aug. Sept. June Sept. Aug. 
1975 1975 1977 1971 1971 1977 1979 1979 1979 1980 1980 1981 

Total phosphorus (mg P/L) -- -- -- -- -· .. 0.02,00 <0.0100 0.0200 0.560 0.0300 0.0200 
Dissolved orthophosphorus (mg PIL) <0.010 <0.010 <0.0100 -- 0.0100 0.0100 

0 0 to 
0.0300 

Mineral Ions 
Dissolved calcium (mg/L) -· 22 6.1 to 22 to 25 23 to 26 25 to 10 21 24 9.3 23 23 

12 36 
Dissolved magnesium (mg/L) .. 5.0 1.9 to 4.7 to 4.8 to 5.8 to 2.6 5.8 .6.9 1.9 5.9 5.1 

2.9 5.4 5.0 5.9 
Dissolved sodium (mg/L) 160 2.5 1.5 to 2.2 to 2.3 to 2.3 to 1.9 3.1 3.5 2.3 2.8 2.7 

2.0 2.7 2.9 2.4 
Dissolved potassium (mg/L) 6.1 0.60 0.70 to 0.60 to 0.60 to 0.60 0.70 0.60 0.70 1.1 0.70 0.80 

1.0 0.70 0.90 
Dissolved chloride (mg/L) 290 1.5 1.0 to 0.80 to 0.60 to 0.50 to 1.1 0.60 1.1 1.9 0.60 0.30 

1.6 1.8 1.5 0.70 
Dissolved sulfate (mg/L) 65 9.5 4.0 to 8.5 to 10 to 19 18 to 9.0 30 38 5.8 27 23 

6.3 11 22 
Dissolved fluoride (mg/L) 0.10 0.10 <0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
Dissolved silica (mg/L) 4.0 2.1 1.0 to 2.2 to 2.5 to 2.7 to 1.3 3.4 3.7 7.6 

\ 
3.0 2.8 

2.0 2.4 2.8 2.8 
Trace Metals 

Total arsenic (/Lg/L) .. -- 6 to 8 ·- -- -- 1 1 -· 4 1 2 
Dissolved arsenic (#'giL) .. ·- <1 -· -- -- <1 <1 -- 1 0 0 
Total barium (p.g/L) -- -- -- -- -- -- <100 <100 ·- 500 100 0 
Dissolved barium (/Lg/L) -- -- -- -- -- -· <100 90 -- 0 70 80 
Total cadmium (p.g/L) -- -- <20 .. -- -- 2 <2 .. 2 0 1 
Dissolved cadmium (p.g/L) -- -- <2 -- -- -- 2 4 -- 2 <I <1 
Total chromium (/Lg/L} -- -- 0 -- -- -- 0 <20 .. 0 0 10 
Dissolved chromium (#'giL) -- -- 20 -- .. -- 0 0 ·- 20 0 0 
Total cobalt (#'giL} .. -· <100 .. .. -- 0 0 -· 13 0 1 
Dissolved cobalt (p.g/L) -- -- <2 -- .. -- 0 <3 -- 1 <3 <3 
Total recoverable copper (p.g/L) -- -- 30 to 40 -- -- -- 15 4 •• 1 50 I 6 7 

., 
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Appendix H. USGS water quality data for the Colville River, Alaska. 

April Aug. June July Aug~-~sept.~-ruiie-~A~g. 

1975 1975 1977 1977 1977 1977 1979 1979 

Dissolved copper (pg/L) -- -· 30 to 40 -- .. -- 4 4 
Total iron (pg/L) -- .. 22,000 -- ·- -· 2,600 1,300 

to 
24,000 

Dissolved iron (f.'g/L) -- 20 200 to 20 to 60 30 to 30 to 200 240 
250 220 100 

Total lead (pg/L) -- -· <200 -- -- -- 24 II 
Dissolved lead (pg/L) .. -- 2 to 3 ·- -- -· 8 5 
Total manganese (f.'g/L) -- -- 550 to -- -· -- 60 20 

640 
Dissolved manganese (pg/L) -- <10 <10 to 4 to 8 <10 to <10 <10 6 

so 50 
Total nickel (pg/L) -- .. -- -- -- -- -- --
Dissolved nickel (pg!L) -- -- -- -- -- -- -- -· 
Total silver (f.'g/L) .. -- -- -- -· -- 0 0 
Dissolved silver (pg!L) -- -- ·- -- -- -- 0 0 
Total zinc (pg/L) -- -- 90 -- -- -- 30 <20 
Dissolved zinc (pg/L) -- ·- 4 to 20 -- -· -- <20 7 
Total selenium (pg!L) -- -- <1 to I -- -- .. <1 <1 
Dissolved selenium (f.'g/L) .. .. <I -- -· -· <1 <1 
Total recoverable mercury (pg/L) .. .. <0.50 -- ·- -- <0.10 <0.10 
Dissolved mercury (l'g/L) -· -- <0.5 -- -- -· <0.1 <0.1 

• Turbidity was reported in Jackson turbidity units (JTU) for April 197S, and nephelometric turbidity units (NTU) for other dates. 
Source: Aldrich 1995 

Sept. -June 
1979 1980 

-- II 

-- 28,000 

-- 350 

-- 37 
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Appendix I-1 Table 1. Descriptions of wildlife habitat types found on the Colville River delta and Alpine 
transportation corridor (from Johnson et al. 1996: Table 3) . 

Habitat Type 

Open 
Nearshore 
Water 
(Estuarine 
Subtidal) 

Brackish Water 

Tapped Lake 
(or Pond) with 
Low-water 
Connection 

Tapped Lake 
(or Pond) with 
High-water 
Connection 

Salt Marsh 

Tidal Flat 

Salt -killed 
Tundra 

Deep Open 
Water (lakes 
and ponds) 
without Islands 

Description 

Shallow estuaries, lagoons, and embayments along the coast of the Beaufort Sea. Winds, tides, river discharge, 
and icing create dynamic changes in physical and chemical characteristics. Tidal range normally is small (<0.2 
m), but storm surges produced by winds may raise sea level·as much as 2-3m. Bottom sediments are mostly 
unconsolidated mud. Winter freezing generally begins in late September and is completed by late November. 
This type is heavily used by some species of waterfowl during molting and during spring and fall staging. 

Coastal ponds and lakes that are flooded periodically with saltwater during storm surges. Salinity levels often 
are increased by subsequent evaporation of impounded saline water. The substrate may contain peat, reflecting 
its freshwater/terrestrial origin, but the peat is mixed with flood-deposited silt and clay. 

Waterbodies that have been partially drained through erosion of banks by adjacent river channels, but which are 
connected to rivers by distinct, permanently flooded channels. The water typically is brackish and the lakes are 
subject to flooding every year. Because water levels have dropped, the lakes generally have broad flat 
shorelines with silty clay sediments. Salt-marsh vegetation is common along the shorelines. Deeper lakes in 
this habitat do not freeze to the bottom during winter. Sediments are fine-grained silt and clay with some sand. 

Similar to preceding type except that the connecting channels are dry during low water and the lakes are 
connected only during flooding events. Water tends to be fresh. Small deltaic fans are common near the 
connecting channels due to sediment deposition during seasonal flooding. 

Salt Marsh along the Beaufort Sea coast generally occurs in small, widely dispersed patches, most frequently on 
stable mudflats associated with river deltas . The surface is flooded irregularly by brackish or marine water 
during high tides, storm surges, and river flooding. Salt Marsh typically includes a complex assemblage of 
small brackish ponds, halophytic (salt-tolerant) sedge and grass wet meadows, halophytic dwarf willow scrub, 
and small barren patches. Dominant plant species usually include Carex subspathacea, C. ursina, Puccinellia 
phryganodes, Dupontia fisheri, P. andersonii, Salix ovalifolia, Cochlearia officina/is, Stellaria humifusa, and 
Sedum rosea. Salt Marsh is used heavily by brood-rearing and molting waterfowl. 

Areas of nearly flat, barren mud or sand that are periodically inundated by tidal waters. Tidal flats occur on the 
seaward margins of deltaic estuaries, leeward portions of bays and inlets, and at mouths of river channels. Tidal 
flats frequently are associated with lagoons and estuaries and may vary widely in salinity levels. Tidal Flats are 
considered separately from other barren habitats because of their importance to estuarine and marine 
invertebrates and shorebirds. 

Coastal areas where saltwater intrusions from storm surges have killed much of the original terrestrial vegetation 
and are being colonized by salt-tolerant plants. Colonizing plants include Puccinellia andersonii, Dupontia 
fisheri, Braya purpurascens, B. pilosa, Cochlearia officina/is, Stellaria humifusa, Cerastium beeringianum, and 
Salix ovalifolia. This habitat typically occurs either in low-lying areas that formerly supported Wet 
Sedge-Willow Meadow and basin wetland complexes or, less commonly, along drier coastal bluffs that formerly 
supported Moist Sedge-Shrub Meadows and Upland Shrub. Salt-killed Tundra differs from Salt Marsh in 
having abundant Jitter from dead tundra vegetation, a surface horizon of organic soil, and salt-tolerant colonizing 
plants. 

Deep (~1.5 m) waterbodies range in size from small ponds in ice-wedge polygons to large open lakes; most 
have resulted from thawing of ice-rich sediments, although some are associated with old river channels. They 

do not freeze to the bottom during winter. Lakes usually are not connected to rivers. Sediments are fine-
grained silt and clay. Deep Open Waters without Islands are differentiated from those with islands because of 
the importance of islands to nesting waterbirds . 
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Appendix 1-1 Table 1. Descriptions of wildlife habitat types found on the Colville River delta and Alpine 
transportation corndor (from Johnson et al. 1996: Table 3). 

Habitat Type Description 

Deep Open 
Water with 
Islands or 
Polygonized 
Margins 

Shallow Open 
Water (Jakes 
and ponds) 
without Islands 

Shallow Open 
Water with 
Islands or 
Polygonized 
Margins 

River or 
Stream 

Aquatic Sedge 
Marsh 

Aquatic Sedge 
with Deep 
Polygons 

Aquatic Grass 
Marsh 

Young Basin 
Wetland 
Complex (Ice
poor) 

Similar to the preceding type except that the waterbodie~ .. in this type have islands or complex shorelines formed 
by thermal erosion of low-center polygons. The compiex shorelines and islands are important features of nesting 
habitat for waterbirds. 

Ponds and small Jakes <1.5 m deep with emergent vegetation covering <5% of the waterbody surface. Due to 
the shallow depth, water freezes to the bottom during winter and thaws by early to mid-June. Maximal summer 
temperatures are higher than those in deep waterbodies. Although these ponds generally are surrounded by wet 
and moist tundra, ponds located in barren areas also are included in this category. Sediments are fine-grained 
silt and clay. 

Shallow lakes and ponds with islands or complex shorelines characterized by low-center polygons. 
Distinguished from Shallow Open Water without Islands because shoreline complexity is an important feature of 
nesting habitat for waterbirds. 

Permanently flooded channels of the Colville River and its tributaries and smaller stream channels in the 
transportation corridor. Rivers and streams generally peak during spring breakup flooding and reach their lowest 
levels during mid-summer. The distributaries of the Colville delta are slightly saline, whereas streams in the 
transportation corridor are non-saline. During winter, unfrozen water in deeper channels can become 
hypersaline. · · ··. 

Permanently flooded waterbodies dominated by Carex aquatilis. Typically, emergent sedges occur in water 
m deep. Water and bottom sediments of these shallow waterbodies freeze completely during winter, but the ice 
melts in early June. The sediments generally consist of a peat layer (0.2-{).5 m deep) overlying fine-grained silt 

Primarily a coastal habitat in which thermokarst (thermal erosion) of ice-rich soil has produced deep (> 1 m), 
permanently flooded polygon centers. Emergent vegetation, mostly Carex aquatilis, usually occurs around the 
margins of the polygon centers, although the emergent grass Arctophilafolva occasionally occurs in the polygon 
centers. Polygon rims are moderately well-drained and dominated by sedges and dwarf shrubs, including Dryas 
integrifolia, Salix reticulata, S. phlebophylla, and S. ovalifolia. 

Ponds and lake margins vegetated by the emergent grass Arctophilafolva. Due to shallow water depths (<I m), 
the water freezes to the bottom in winter and thaws by early June. Arctophila stem densities and annual 
productivity vary widely among sites. Sediments generally lack peat This type usually occurs as an early 
successional stage in the thaw-lake cycle and is more productive than Aquatic Sedge Marsh. This habitat tends 
to have abundant invertebrates and is heavily used by waterbirds. 

Basin wetland complexes (both young and old) occur in drained Jake basins and are characterized by a complex 
mosaic of open water, aquatic sedge and grass marshes, and wet and moist meadows in patches too small (<0.5 
ha) to be mapped individually. Deeper basins may be entirely inundated during spring breakup; water levels 
gradually recede following breakup. Basins often have distinct upland rims marking the location of old 
shorelines, although boundaries may be indistinct due to the coalescence of thaw basins and the presence of 
several thaw-lake stages. Soils generally are fine-grained, organic-rich, and ice-poor in the young type. The 
lack of ground ice results in poorly developed polygon rims in wetter areas and indistinct edges of waterbodies. 
Ecological communities within younger basins appear to be much more productive than those in older basins, 
which is the reason for differentiating between the two types of basin wetland complexes. 
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Appendix 1-1 Table 1. Descriptions of wildlife habitat types found on the Colville River delta and Alpine 
transportation corridor (from Johnson et al. 1996: Table 3) . 

Habitat Type 

Old Basin 
Wetland 
Complex (Ice
rich) 

Nonpattemed 
Wet Meadow 

Wet 
Sedge-Willow 
Meadow (with 
Low-relief 
Polygons; 
High- or Low
density) 

Moist 
Sedge-Shrub 
Meadow (Low
or High-relief 
Polygons) 

Moist Tussock 
Tundra 

Riverine or 
Upland Shrub 

Description 

Similar to the preceding type, but characterized by well-<Jeveloped low- and high-center polygons resulting from 
ice-wedge development and aggradation of segregated !;:;e. The waterbodies in old complexes have smoother, 
more rectangular shorelines and are not as interconnected as in young complexes. Vegetation types generally 
include Wet Sedge-Willow with Low-relief Polygons, Moist Sedge-Shrub Meadows, and Moist Tussock 
Tundra; Aquatic Sedge and Grass marshes are absent Soils have a moderately thick (0.2-0.5 m) organic layer 
overlying fme-grained silt or sandy silt 

Sedge-dominated meadows that typically occur within young drained lake basins, as narrow margins of receding 
waterbodies, or along edges of small stream channels in areas that have not undergone extensive ice-wedge 
polygonization. Disjunct polygon rims and strangmoor cover <5% of the ground surface. The surface generally 
is flooded during early summer (depth <0.3 m) and drains later, but remains saturated within 15 em of the 
surface throughout the growing season. The uninterrupted movement of water and dissolved nutrients in 
nonpattemed ground results in more robust growth of sedges than in polygonized habitats. Carex aquatilis and 
Eriophorum angustifolium usually dominate, although other sedges may be present Near the coast, the grass 
Dupontia fisheri may be present Low and dwarf willows (Salix lanata, S. arctica, and S. planifolia) 
occasionally are present Soils generally have a moderatedly thick (10-30 em) organic horizon overlying fine
grained silt 

Occurs in lowland areas within drained lake basins, level floodplains, and swales on gentle slopes and terraces, 
associated with low-centered polygons and strangmoor (undulating raised sod ridges). Water depth varies 
through the season (<0.3 m maximum). Polygon rims and strangmoor interrupt surface and groundwater flow, 
so only interconnected polygon troughs receive downslope flow and dissolved nutrients; in contrast, the input of 
water to polygon centers is limited to precipitation. As a result, vegetation growth typically is more robust in 
polygon troughs than in centers. Vegetation is dominated by the sedges Carex aquatilis and Eriophorum 
angustifolium, although other sedges may be present, including C. rotundata, C. saxatilis, C. membranacea, C. 
chordorriza, and E. russeolum. Willows (Salix lanata, S. arctica, and S. planifolia) usually are abundant 

Occurs on moderately well-drained uplands between thaw basins, riverbanks, old stabilized dunes, lower slopes 
of pingos, and foothill slopes, generally associated with nonpattemed ground, frost scars, and high-center 
polygons with low relief. Vegetation is dominated by C. aquatilis, C. bigelowii, E. angustifolium, S. planifolia 
and Dryas integrifo/ia. The ground is covered with a nearly continuous carpet of mosses. Soils generally have 
a thin layer (20-30 em) of organic matter over silt loam. 

Similar to the preceding type, except that the vegetation is dominated by the tussock-forming sedge Eriophorum 
vaginatum. This type tends to occur on the upper portions of slopes and in more well-drained conditions than 
Moist Sedge-Shrub Tundra. 

Stands of low (:::;1.5 m high) and tall (> 1.5 m high) willows along riverbanks and Dryas tundra on upland ridges 
and stabilized sand dunes, with both open and closed canopies. Tall willows, dominated by Salix alaxensis, 
occur mainly along larger streams and river channels. Low willow stands are widespread and typically have a 
canopy of S. lanata and S. glauca. Understory plants include the shrubs Arctostaphylos rubra, S. reticulata, and 
D. integrifolia and the forbs Astragalus spp., Lupinus arcticus, and Equisetum spp. Dryas tundra is dominated 
by D. integrifolia but may include abundant dwarf willows such as S. phlebophylla. Common forbs include 
Silene acaulis, Pedicularis lanata, and Astragalus umbel/atus, and Carex bigelowii frequently is present In 
Riverine Shrub, an organic horizon generally is absent or buried due to frequent sediment deposition. In Upland 
Shrub, soils generally have a thin (<5 em) organic horizon . 
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Appendix 1-1 Table 1. Descriptions of wildlife habitat types found on the Colville River delta and Alpine 

Habitat Type 

Barrens 
(Riverine, 
Eolian, or 
Lacustrine) 

Artificial 
(Water, Fill, 
Peat Road) 

transportation corridor (from Johnson et al 1996· Table 3) . . . 

Description 

Includes barren and partially vegetated (<30% plant cov~r) areas resulting from riverine, eolian, or thaw-lake 
processes. Riverine Barrens on river flats and bars are flooded seasonally and can have either silty or gravelly 
sediments. The margins frequently are colonized by the grasses Deschampsia caespitosa and Elymus arenarius 
and the forbs Chrysanthemum bipinnatum and Equisetum arvense. Eolian Barrens generally are located adjacent 
to deltaic river channels and include active sand dunes that are too unstable to support more than a few 
pioneering plants (<5% cover). Typical pioneer plants include Salix alaxensis, Elymus arenarius, and 
Deschamspia caespitosa. Lacustrine Barrens occur along margins of drained lakes and ponds. These areas may 
be flooded seasonally or may be well-drained. On the delta, sediments usually are clay-rich, slightly saline, and 
are colonized by salt-marsh plant species. Barrens may receive heavy use seasonally by can'bou as insect-relief 
habitat 

A variety of small disturbed areas, including impoundments, gravel til~ and a sewage lagoon at Nuiqsut Gravel 
fill is present at Nuiqsut and at the Helmericks residence near the mouth of the East Channel of the Colville 
River. A peat road passes roughly north-south through the transportation corridor. 
(2M and 2K) are included, as are several old exploratory drilling pads. 

Two Kuparuk drill sites 
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Appendix 1-2, Table 1. Names, status, and relative abundance of birds occurring in the Colville River Delta 

• region, Alaska. Common and scientific names follow AOU (1983 and supplements 
35--40), and liiupiaq names follow Webster and Zibell (1970), MacLean (1980), 
Norton et al. (1993), and Kaplan (1996 personal communication). 

Relative 
Common Name Scientific Name liiupiaq Name Status• Abundanceb 

Red-throated Loon Gavia stellata qaqsrauq Breeder Common 
Pacific Loon Gavia pacifica malgi Breeder Common 
Common Loon Gavia immer taasiniq Visitant Casual 
Yellow-billed Loon Gavia adamsii tuullik Breeder Common 
Red-necked Grebe Podiceps grisegena aqpaqsruayuuq, Visitant Casual 

suglitchauraq 
Tundra Swan Cygnus columbianus qugruk Breeder Common 
Greater White-fronted Goose Anser albifrons niglivik Breeder Abundant 
Snow Goose Chen caerulescens kanuq Breeder Uncommon 
Emperor Goose Chen canagica mitilugruaq Visitant Accidental 
Brant Branta bernicla niglingaq Breeder Common 
Canada Goose Branta canadensis iqsragutilik Migrant Uncommon 
Green-winged Teal Anas crecca qainniq Breeder Uncommon 
Mallard Anas platyrhynchos kurugaqtaq Visitant Uncommon 
Northern Pintail Anasacuta kurugaq Breeder Common 
Northern Shoveler Anas clypeata alluutaq, qaqlutuuq Visitant Rare 
American Wigeon Anas americana kurugagnaq Breeder Uncommon 
Canvasback Aythya valisineria Visitant Casual 
Greater Scaup Aythya marila qaqluqpalik Breeder Uncommon 
Lesser Scaup Aythya affinis qaqlutuuq Visitant Casual 

• Common Eider Somateria mollissima amauligruaq Breeder Rare 
King Eider Somateria spectabilis qinalik Breeder Uncommon 
Spectacled Eider Somateria jischeri qavaasuk Breeder Uncommon 
Steller's Eider Polysticta stelleri igniqauqtuq Visitant Casual 
Oldsquaw Clangula hyemalis aaqhaaliq Breeder Common 
Black Scoter Melanitta nigra tuungaagrupiaq Visitant Rare 
SurfScoter Melanitta perspicillata aviluqtuq Visitant Rare 
White-winged Scoter Melanitta fusca killalik Visitant Rare 
Common Goldeneye Bucephala clangula Visitant Casual 
Red-breasted Merganser Mergus serrator paisugruk, Breeder Uncommon 

aqpaqsruayuuq 
Bald Eagle Haliaeetus leucocephalus tinmiaqpak Visitant Casual 
Northern Harrier Circus cyaneus papiktuuq Visitant Uncommon 
Rough-legged Hawk Buteo lagopus qilgiq Visitant Rare 
Golden Eagle Aquila chrysaetos tingmiakpak Visitant Uncommon 
Peregrine Falcon Fa/co peregrinus kirgavik Visitant Rare 
Gyrfalcon Fa/co rusticolus aatqarruaq Visitant Rare 
Willow Ptarmigan Lagopus lagopus aqargiq, nasaullik Resident Common 
Rock Ptarmigan Lagopus mutus niksaaktuniq Resident Common 
Sandhill Crane Grus canadensis tatirgaq Visitant Rare 
Black-bellied Plover Pluvialis squatarola tullivak Breeder Common 
American Golden-Plover P luvialis dominicus tullik Breeder Common 
Semipalmated Plover Charadrius semipalmatus kurraquraq Breeder Rare 
Killdeer Charadrius vociferus taligvak Visitant Casual 

Lesser Yellowlegs Tringa jlavipes uvifumayuuq Visitant Casual 

Wandering Tattler Heteroscelus incanus sililisuqtuq Visitant Casual 

Upland Sandpiper Bartramia longicauda Visitant Casual 
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Appendix 1-2, Table 1. Continued. .) Relative 
Common Name Scientific Name liiupiaq Name Status a Abundanceb 

Whimbrel Numenius phaeopus sigguktuvak Visitant Rare 
Hudsonian Godwit Limosa haemastica Visitant Casual 
Bar-tailed Godwit Limosa lapponica turraaturaq Breeder Uncommon 
Ruddy Turnstone Arenaria interpres tullignaq Breeder Uncommon 
Black Turnstone Arenaria melanocephala Visitant Casual 
Red Knot Calidris cauntus Migrant Casual 
Sanderling Calidris alba kimmitquilaq Migrant Rare 
Semipalmated Sandpiper Calidris pusilla livalivaq Breeder Abundant 
Western Sandpiper Calidris mauri Migrant Rare 
Red-necked Stint Calidris rujicollis Visitant Casual 
Least Sandpiper Calidris minutilla livalivauraq Migrant Casual 
White-romped Sandpiper Calidris fuscicollis Migrant Rare 
Baird's Sandpiper Calidris bairdii puviaqtuuyaaq Breeder Uncommon 
Pectoral Sandpiper Calidris melanotos puviaqtuuq Breeder Abundant 
Sharp-tailed Sandpiper Calidris acuminata Visitant Casual 
Dun lin Calidris alpina qayuuttavak Breeder Common 
Stilt Sandpiper Calidris himantopus Breeder Uncommon 
Buff-breasted Sandpiper Tryngites subruficollis satqagiilaq Breeder Uncommon 
Ruff Philomachus pugnax Visitant Casual 
Short-billed Dowitcher Limnodromus griseus Visitant Casual 
Long-billed Dowitcher Limnodromus scolopaceus kilyaktalik Breeder Common 
Common Snipe Gallinago gallinago saavgaq, aiviqiaq Breeder Uncommon 
Red-necked Phalarope Phalaropus lobatus qayyiugun Breeder Abundant 
Red Phalarope Phalaropus fulicaria auksruaq Breeder Common ., Pomarine Jaeger Stercorarius pomarinus isunnagluk Migrant Common 
Parasitic Jaeger Stercorarius parasiticus migiaqsaayuk Breeder Common 
Long-tailed Jaeger Ster,corarius longicaudus isunnaq Breeder Uncommon 
Herring Gull Larus argentatus nauyavvaaq Visitant Casual 
Slaty-backed Gull Larus schistisagus Visitant Casual 
Glaucous-winged Gull Larus glaucescens Visitant Casual 
Glaucous Gull Larus hyperboreus nauyavasrugruk Breeder Common 
Ross's Gull Rhodostethia rosea qagmaqluaq Migrant Rare 
Sabine's Gull Xemasabini iqirgagiaq Breeder Common 
Ivory Gull Pagophila eburnea igirraq Migrant Casual 
Arctic Tern Sterna paradisaea mitqutailaq Breeder Common 
Snowy Owl Nyctea scandiaca ukpik Breeder Uncommon 
Northern Hawk Owl Surnia ulula niaquqtuagruk Visitant Casual 
Short-eared Owl Asio jlammeus nipailuktaq Visitant Uncommon 
Northern Flicker Colaptes auratus Visitant Casual 
Horned Lark Eremophila alpestris nagrulik Visitant Casual 
Tree Swallow Tachycineta bicolor tulugagnauraq Visitant Casual 
Bank Swallow Riparia riparia tulugagnaq Visitant Casual 
Cliff Swallow Petrochelidon pyrrhonota tulugagnauraq Visitant Casual 
Bam Swallow Hirundo rustica Visitant Accidental 
Common Raven Corvus corax tulugaq Resident Uncommon 
Arctic Warbler Phylloscopus borealis sunaqpaluktuniq Visitant Rare 
Bluethroat Luscinia svecica Visitant Rare 
Northern Wheatear Oenanthe oenanthe tinmiaqpauraq Visitant Casual 
American Robin Turdus migratorius kuyapigaqturuq Visitant Casual 
Varied Thrush Ixoreus naevius sinutlulluuq Visitant Casual 
Yellow Wagtail Motaci/la jlava piigaq, misiqqaaqauraq Breeder Uncommon • 
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Appendix 1-2, Table I. Continued . 

Common Name 

American Pipit 
European Starling 
Orange-crowned Warbler 
Yellow Warbler 
Black-and-white Warbler 
American Redstart 
Northern Waterthrush 
Wilson's Warbler 
American Tree Sparrow 
Savarinah Sparrow 
Fox Sparrow 
Lincoln's Sparrow 
White-throated Sparrow 
Golden-crowned Sparrow 
White-crowned Sparrow 
Harris's Sparrow 
Dark-eyed Junco 
Lapland Longspur 
Smith's Longspur 
Snow Bunting 
Rusty Blackbird 
Common Redpoll 
Hoary Redpoll 

Scientific Name 

Anthus rubescens 
Sturnus vulgaris 
Vermivora celata 
Dendroica petechia 
Mniotilta varia 
Setophaga ruticilla 
Seiurus naveboracensis 
Wilsonia pus ilia 
Spizella arborea 
Passerculus sandwichensis 
Passerella iliaca 
Melospiza lincolnii 
Zonotrichia albicollis 
Zonotrichia atricapilla 
Zonotrichia leucophrys 
Zonotrichia querula 
Junco hyemalis 
Ca!carius lapponicus 
Calcarius pictus 
Plectrophenax nivalis 
Euphagus carolinus 
Car duel is flammea 
Carduelis hornemanni 

• Status defmitions (Kessel and Gibson 1978): 

lilupiaq Name 

piigavik, putukiuluk 

misapsaq 
ukpisiuyuk 
ikligvik 

qiaranatuuq 
nunaktuagruk 

kayatavaurak 
qupaluk, putukiuluk 
qalguusiqsuuq 
amaulligaaluk 
tulukkatun ittuq 
saksakiq 
saksakiq 

resident- a species present throughout the year; known to breed 
migrant- a seasonal transient between wintering and breeding ranges 
breeder- a species known to breed; ? indicates probable or possible breeding 

Relative 
Status• Abundanceb 

Visitant Rare 
Visitant Accidental 
Visitant Casual 
Visitant Casual 
Visitant Accidental 
Visitant Accidental 
Visitant Accidental 
Visitant Casual 
Breeder Uncommon 
Breeder Uncommon 
Visitant Casual 
Visitant Casual 
Visitant Casual 
Visitant Casual 
Breeder Rare 
Visitant Accidental 
Visitant Casual 
Breeder Abundant 
Visitant Casual 
Breeder Uncommon 
Visitant Casual 
Breeder? Uncommon 
Breeder Uncommon 

visitant- a non breeding species; also, in fall, one not directly en route between breeding and wintering ranges 

b Abundance defmitions: 

abundant- species occurs repeatedly in appropriate habitats, with available habitat heavily used 
common- species occurs in all or nearly all appropriate habitats, but some areas of presumed suitable habitats 

are occupied sparsely or not at all 
uncommon- species occurs regularly, but uses little of the suitable habitat, not observed regularly even in 

apppropriate habitats 
rare - species within its normal range, occurring regularly but in very small numbers 
casual- a species beyond its normal range, but not so far that irregular observations are likely over a period of 

years; usually occurs in small numbers 
accidental- a species so far from its normal range that further observations are unlikely; usually occurs singly 

Sources: 

Kessel and Gibson (1978); Simpson et al. (1982); Renken et al. (1983); Rothe et al. (1983); North et al. (1984); 
Meehan (1988); Nickles et al. (1987); Gerhardt et al. (1988); Andres (1989); Johnson and Herter (1989); 
Smith et al. (1993, 1994); Hohenberger et al. (1994); Johnson et al. (1996, 1997); ABR (unpublished data) 

I-3 September I 1, 1997 
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Appendix 1-3, Table 1. Densities (birds/mi2

) of birds during the breeding season (June-July) at selected locations on the Arctic Coastal Plain of Alaska. 
Data from locations in bold type are portrayed in Figures 4.4.2-3 and 4.4.2-9. 

Species 

Waterbirds 
Yellow-billed Loon 
Pacific Loon 
Red-throated Loon 

Tundra Swan 

Canada Goose 
Brant 

Total Loons 

Greater White-fronted Goose 

Total Geese 

Mallard 
Northern Pintail 
American Wigeon 
Northern Shoveler 
Green-winged Teal 
Greater Scaup 
Common Eider 
King Eider 
Spectacled Eider 
Oldsquaw 

Total Ducks 

Total Waterbirds 

Shorebirds 
Willow Ptarmigan 
Rock Ptarmigan 

Total Ptarmigan 

.... 
~ 

i:2 

~ 
.:0: = c. 

.g~ 
"' -... <U 

.:0: 

~ 
:.: 

::; "0 

0 0 
5.4 5.0 
0.5 2.4 

6.0 7.4 

0.5 0.6 

0 7.7 
0.8 6.3 
1.8 4.2 

2.6 18.1 

0 0 
13.2 56.6 

0 0.1 
0 0 
0 0 
0 0 
0 0 

0.3 0.8 
0.8 2.0 
2.8 5.4 

17.1 64.9 

26.2 90.9 

0.3 0.1 
0 0 

0.3 0.1 

~ .. 
...;l 
t)l) 

= j 
~ 
'"' 

0 
3.6 

2.3 

6.0 

0.5 

6.5 
18.6 
2.6 

27.7 

0 
30.6 

0 
0 
0 
0 
0 

0.5 
1.6 
8.3 

41.1 

75.2 

0 
0 

0 

~ 
"0 

! 
"' 

... ... .. 
~ ~ 
...;l .. 

~ ¥.05 
8 0 1j 

u ~ 

0 0 0.9 
2.1 6.0 3.9 

0.3 0.6 1.5 

2.3 6.6 6.3 

0 0.5 2.9 

17.1 4.4 0.3 
24.9 6.6 10.2 

2.3 13.5 16.3 

44.3 24.5 26.8 

0 0 0.5 
6.0 11.2 43.0 

0 0 1.9 
0 0 0.7 
0 0 0.6 
0 0 0.8 
0 0 0 

0.8 1.9 2.1 
0.3 4.0 2.5 
6.0 10.5 19.3 

13.0 27.7 71.4 

59.6 59.3 107.4 

0 0.5 2.2 
1.0 0 0.8 

1.0 0.5 3.0 

~ 
1"1 
.:0: = ... .. c. 
~ 

0 
11.4 

1.6 

13.0 

1.3 

0.3 
0.3 

12.7 

13.2 

0 
4.7 

0 
0 
0 
0 
0 

18.1 
0 

22.0 

44.8 

72.3 

3.6 
2.3 

6.0 

"] 
Ul 

~ 

0 0 
8.0 0 

0 0 

8.0 0 

0 0 

0.3 0 
0 0 

27.2 6.0 

27.5 6.0 

0 0 
2.8 0 

0 0 
0 0 
0 0 
0 0 
0 0 

13.0 4.4 
0 2.1 

21.0 6.5 

36.8 13.0 

72.3 18.9 

12.4 0 
17.6 5.4 

30.0 5.4 

0 0 
4.7 6.1 

1.6 0.5 

6.2 6.6 

0.5 0.1 

0 0.6 
1.3 0.1 
4.1 8.2 

5.4 8.9 

0 0 
26.4 7.1 

0 0 
0 0 
0 0 
0 0 
0 0 

5.4 8.6 
0.5 0.7 

5.2 13.6 

37.6 29.9 

49.7 45.6 

0 0.7 
0.1 3.0 

0.1 3.7 

' 
i ~ 

co 
g "'a 

:@ '.§ 

0 0 0 0 
2.1 0.8 3.4 0 

0.3 0.5 3.4 0 

2.4 1.3 6.7 0 

0.4 1.0 0.0 0 

9.8 7.5 3.9 0 
10.9 1.8 0.0 0 
9.8 45.8 9.3 0 

30.4 55.2 13.2 0 

0.4 0 0 0 
7.4 5.7 3.1 1.0 
0.2 0 0 0 
0.2 0 0 0 
0.1 0 0 (j 

0 1.6 0 0 
0 0 0 0 

3.2 5.2 2.8 1.0 
12 6~ 1~ 0 
2.5 16.3 10.4 18.4 

15.1 34.7 17.4 20.5 

48.3 92.2 37.3 20.5 

0 2.6 0 0 
0 10.1 10.1 3.4 

0 12.7 10.1 3.4 

.I 
... 
~ 
~ 
t)l) 

= ·a 1l 
= -"' ... u "CC 

0.3 
7.5 
1.8 

9.6 

3.1 

14.0 
3.6 

0 

17.6 

0 
11.7 

4 
0 
0 
0 

0.8 
8.5 
1.8 

12.7 

39.1 

69.4 

0 
0 

0 

t; 

~ 
~ .. 
.!tE ... 

0 
3.4 

4.9 

8.3 

0.5 

0 
0 
0 

0 

0 
2.1 

0 
0 
0 
0 
0 

0.3 
0 

9.8 

12.4 

21.2 

5.2 
1.3 

6.5 

APPXI2Tl.XLS 
Page I ofJ 



Appendix 1-3, Table 1. Densities (birds/mi1
) of birds during the breeding season (June-July) at selected locations on the Arctic Coastal Plain of Alaska. 

Data from locations in bold type are portrayed in Figures 4.4.2-3 and 4.4.2-9. 

Species 

Black-bellied Plover 
American Golden Plover 
Eurasian Dotterel 
Whim brei 
Bar-tailed Godwit 
Ruddy Turnstone 
Sanderling 
Semipalmated Sandpiper 
Least Sandpiper 
Western Sandpiper 
White·rumped Sandpiper 
Baird's Sandpiper 
Pectoral Sandpiper 
Dun lin 
Stilt Sandpiper 
Buff-breasted Sandpiper 
Long-billed Dowitcher 
Red-necked Phalarope 
Red Phalarope 

Total Shorebirds 

Gulls, Jaegers and Terns 
Parasitic Jaeger 
Pomarine Jaeger 
Long-tailed Jaeger 
Glaucous Gull 
Sabine's Gull 
Arctic Tern 

Total Gulls/Jaegersfferns 

Owls and Ravens 
Short-eared Owl 
Snowy Owl 

• 

~ 

16.3 
0 
0 
0 
0 
0 
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18.1 
0 
0 
0 
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59.3 
54.6 
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10.9 
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Appendix 1-3, Table 1. Densities (birds/mi1) of birds during the breeding season (June-July) at selected locations on the Arctic Coastal Plain of Alaska. 
Data from locations in bold type are portrayed in Figures 4.4.2-3 and 4.4.2-9 • 

Species 

Common Raven 

Total Owls/Raven 

a Source: Derksen et al. 1981 

b Source: Rothe et al. 1983 

c Source: Moitoret et al. 1996 

d Source: Troy 1988 
0 

Source: TERA 1993 

f Source: Anderson et al. 1992 
8 Source: Martin and Moitoret 1981 
h Source: Spindler 1978 
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Appendix 1-4, Figure 3. 
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Appendix 1-4, Table l. Breeding-season densities (birds/me in June--July) of five species of birds (for which the Colville River delta provides regionally 

important breeding habitats) at selected locations on the Arctic Coastal Plain of Alaska . 

Species 

Yellow-billed Loon 

Tundra Swan 

Brant 

Greater White-fronted Goose 

Bar-tailed Godwit 

No. of Years of Data 

• Source: Derksen et al. 1981 

b Source: Rothe et al. 1983 

c Source: TERA 1993 

d Source: Troy 1986 

• Source: Moiteret et al. 1996 

r Source: Martin and Moiteret 1981 

s Source: Spindler 1978 

h Source: Anderson et at. 1992 
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Appendix 1-4, Table 2. Diversity of habitat use on the Colville River Delta by selected birds (subsistence-use species are italicized). 

Habitat Type 

Open Nearshore Water (marine) 
Brackish Water 
Tapped Lake with Low-water Connection 
Tapped Lake with High-water Connection 
Salt Marsh 
Tidal Flat 
Salt-killed Tundra 
Deep Open Water without Islands 
Deep Open Water with Islands or Polygonized Margins 
Shallow Open Water without Islands 
Shallow Open Water with Islands or Polygonized Margins 
River or Stream 
Aquatic Sedge with Deep Polygons 
Aquatic Grass Marsh 
Young Basin Wetland Complex 
Old Basin Wetland Complex 
Nonpattemed Wet Meadow 
Wet Sedge-Willow Meadow 
Moist Sedge-Shrub Meadow 
Moist Tussock Tundra 
Riverine or Upland Shrub 
Barrens (riverine, eolian, or lacustrine) 
Artificial (water, fill, peat road) 

Yellow-
billed 

Loon" 

Red-
Tundra Spectacled King throated 
Swan a Brant" Eider a Eider a Loon 

• Based on statistical analysis of habitat use versus availability (Johnson et al. 1997); dashes indicate habitats not available in the area surveyed. 

Greater 
White-

Pacific fronted 
Loon Goose 

Infonnation on habitat use for other species was obtained from Simpson et al. (1982), Rothe et al. (1983), Nickles et al. (1987), Gerhardt et al. (1988), Meehan (1988), 
Andres (1989), and ABR (unpublished data) for studies on the Colville River Delta and from Bergman et al. (1977) and Derksen et al. (1981) for regional use. 

• • 

Canada 
Goose 

Green-
Northern winged 
Pintail Teal 0/dsquaw 
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Appendix 1-4, Table 2. Diversity of habitat use on the Colville River Delta by selected birds (subsistence-use species are italicized). 

Habitat Type 

Open Nearshore Water (marine) 
Brackish Water 
Tapped Lake with Low-water Connection 
Tapped Lake with High-water Connection 
SaltMarsh 
Tidal Flat 
Salt-killed Tundra 
Deep Open Water without Islands 
Deep Open Water with Islands or Polygonized Margins 
Shallow Open Water without Islands 
Shallow Open Water with Islands or Polygonized Margins 
River or Stream 
Aquatic Sedge with Deep Polygons 
Aquatic Grass Marsh 
Young Basin Wetland Complex 
Old Basin Wetland Complex 
Nonpattemed Wet Meadow 
Wet Sedge-Willow Meadow 
Moist Sedge-Shrub Meadow 
Moist Tussock Tundra 
Riverine or Upland Shrub 
Barrens (riverine, eolian, or lacustrine) 
Artificial (water, fill, peat road) 

Mallard 
Greater 
Scaup 

American Surf 
Wigeon Scoter 

b Based on statistical analysis of habitat use versus availability for nests and encounters during breeding season (Troy 1988). 

White
winged 
Scoter 

• Based on analysis of habitat use versus availability for encounters (insufficient data for nest analyses) during breeding season (Troy 1988). 

Red
breasted 

Merganser 
Willow 

Ptarmigan 
Rock 

Ptarmigan 

•--
Semi

palmated 

Sandpiperb 

Pectoral 

Sandpiperc 

Information on habitat use for all other species was obtained from Simpson et al. (1982), Rothe et al. (1983), Nickles et al. (1987), Gerhardt et al. (1988), Meehan (1988), and Andres (1989) 

for studies on the Colville River Delta and from Bergman et al. (1977) and Derksen et al. (1981) for regional use. 
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Appendix 1-4, Table 2. Diversity of habitat use on the Colville River Delta by selected birds (subsistence-use species are italicized). 

Red
necked Red 

Black· American 
bellied Golden 

Buff. 
Baird's breasted 

Habitat Type Dunlinb 
Stilt 

Sandpiper0 Phalarope0 Phalaropeb Plover Plover 
Ruddy 

Turnstone 
Long-billed 
Dowitcher Sandpiper Sandpiper 

Semi
palmated 
Plover 

Open Nearshore Water (marine) 
Brackish Water 
Tapped Lake with Low-water Connection 
Tapped Lake with High-water Connection 
Salt Marsh 
Tidal Flat 
Salt-killed Tundra 
Deep Open Water without Islands 
Deep Open Water with Islands or Polygonized Margins 
Shallow Open Water without Islands 
Shallow Open Water with Islands or Polygonized Margins 
River or Stream 
Aquatic Sedge with Deep Polygons 
Aquatic Grass Marsh 
Young Basin Wetland Complex 
Old Basin Wetland Complex 
Nonpattemed Wet Meadow 
Wet Sedge-Willow Meadow 
Moist Sedge-Shrub Meadow 
Moist Tussock Tundra 
Riverine or Upland Shrub 
Barrens (riverine, eolian, or lacustrine) 
Artificial (water, fill, peat road) 

b Based on statistical analysis of habitat use versus availability for nests and encounters during breeding season (Troy 1988). 

c Based on analysis of habitat use versus availability for encounters (insufficient data for nest analyses) during breeding season (Troy 1988). 

Information on habitat use for all other species was obtained from Simpson et al. (1982), Rothe et al. (1983), Nickles et al. (1987), Gerhardtet at. (1988}, Meehan (1988), and Andres (1989) 

for studies on the Colville River Delta and from Bergman et at. (1977) and Derksen et al. (1981) for regional use. 
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Appendix 1-4, Table 2. Diversity of habitat use on the Colville River Delta by selected birds (subsistence-use species are italicized). 

Habitat Type 

Open Nearshore Water (marine) 
Brackish Water 
Tapped Lake with Low-water Connection 
Tapped Lake with High-water Connection 
Salt Marsh 
Tidal Flat 
Salt-killed Tundra 
Deep Open Water without Islands 
Deep Open Water with Islands or Polygonized Margins 
Shallow Open Water without Islands 
Shallow Open Water with Islands or Polygonized Margins 
River or Stream 
Aquatic Sedge with Deep Polygons 
Aquatic Grass Marsh 
Young Basin Wetland Complex 
Old Basin Wetland Complex 
Nonpattemed Wet Meadow 
Wet Sedge-Willow Meadow 
Moist Sedge-Shrub Meadow 
Moist Tussock Tundra 
Riverine or Upland Shrub 
Barrens (riverine, eolian, or lacustrine) 
Artificial (water, fill, peat road) 

Whimbrel 

Bar
tailed 

Godwit Sanderling 
Glaucous Sabine's Parasitic Arctic Yellow 

Gull Gull Jaeger Tern Wagtail 

b Based on statistical analysis of habitat use versus availability for nests and encounters during breeding season (Troy 1988). 

American 
Tree 

Sparrow 
Savannah 
Sparrow 

Information on habitat use for all other species was obtained from Simpson et al. (1982), Rothe et al. (1983), Nickles et al. (1987), Gerhardt et al. (1988), Meehan (1988), Andres (1989), 

and ABR (unpublished data) for studies on the Colville River Delta and from Bergman et al. (1977) and Derksen et al. (1981) for regional use. 

i./ 

Lapland 

Longspurb 

Common/ 
Hoary 

Redpolls 
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Appendix 1-4, Table 3. Diversity of habitat use in the Alpine transportation corridor by selected birds (subsistence-use species are italicized). 

Habitat Type 

Tapped Lake with High-water Connection 
Deep Open Water without Islands 
Deep Open Water with Islands or Polygonized Margins 
Shallow Open Water without Islands 
Shallow Open Water with Islands or Polygonized Margins 
River or Stream 
Aquatic Sedge Marsh 
Aquatic Sedge with Deep Polygons 
Aquatic Grass Marsh 
Young Basin Wetland Complex 
Old Basin Wetland Complex 
Nonpattemed Wet Meadow 
Wet Sedge-Willow Meadow 
Moist Sedge-Shrub Meadow 
Moist Tussock Tundra 
Riverine or Upland Shrub 
Barrens (riverine, eolian, or lacustrine) 
Artificial (water, fill, peat road) 

Tundra 

Swan° 

• Based on statistical analysis of habitat use versus availability (Johnson et al. 1997). 

Spectacled King 

Eider 0 Eider0 

Greater 
Red- White-

throated Pacific fronted Canada 
Loon Loon Goose Goose 

• 

Infonnation on habitat use for all other species was obtained from Simpson et at. (1982), Rothe et at. (1983), Nickles et at. (1987), Gerhardt et at. (1988), Meehan (1988), 

Andres (1989), and ABR (unpublished data) for studies on the Colville River Delta and from Bergman et al. (1977) and Derksen et al. (1981) for regional use. 

• • 

Northern 
Pintail 

Green-
winged 

Teal Oldsquaw 
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Appendix 1-4, Table 3. Diversity of habitat use in the Alpine transportation corridor by selected birds (subsistence-use species are italicized). 

Habitat Type 

Tapped Lake with High-water Connection 
Deep Open Water without Islands 
Deep Open Water with Islands or Polygonized Margins 
Shallow Open Water without Islands 
Shallow Open Water with Islands or Polygonized Margins 
River or Stream 
Aquatic Sedge Marsh 
Aquatic Sedge with Deep Polygons 
Aquatic Grass Marsh 
Young Basin Wetland Complex 
Old Basin Wetland Complex 
Nonpattemed Wet Meadow 
Wet Sedge-Willow Meadow 
Moist Sedge-Shrub Meadow 
Moist Tussock Tundra 
Riverine or Upland Shrub 
Barrens (riverine, eolian, or lacustrine) 
Artificial (water, fill, peat road) 

White-
Greater American Surf winged Red-breasted Willow Rock 

Mallard Scaup Wigeon Scoter Scoter Merganser Ptarmigan Ptarmigan 

b Based on statistical analysis of habitat use versus availability for nests and encounters during breeding season (Troy 1988). 

' Based on analysis of habitat use versus availability for encounters (insufficient data for nest analyses) during breeding season (Troy 1988). 

Information on habitat use for all other species was obtained from Simpson et al. ( 1982), Rothe et al. ( 1983), Nickles et al. (1987), Gerhardt et al. (1988), Meehan (1988), and 

Andres (1989) for studies on the Colville River Delta and from Bergman et al. ( 1977) and Derksen et al. ( 1981) for regional use. 

-·-
Semi-

palmated Pectoral 

Sandpiperb Sandpiper0 
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Appendix 1-4, Table 3. Diversity of habitat use in the Alpine transportation corridor by selected birds (subsistence-use species are italicized). 

Habitat Type 

Tapped Lake with High-water Connection 
Deep Open Water without Islands 
Deep Open Water with Islands or Polygonized Margins 
Shallow Open Water without Islands 
Shallow Open Water with Islands or Polygonized Margins 
River or Stream 
Aquatic Sedge Marsh 
Aquatic Sedge with Deep Polygons 
Aquatic Grass Marsh 
Young Basin Wetland Complex 
Old Basin Wetland Complex 
Nonpattemed Wet Meadow 
Wet Sedge-Willow Meadow 
Moist Sedge-Shrub Meadow 
Moist Tussock Tundra 
Riverine or Upland Shrub 
Barrens (riverine, eolian, or lacustrine) 
Artificial (water, fill, peat road) 

Dunlinb 
Stilt 

Sandpiper0 

Red
necked 

Phalarope0 

Black- American 
Red bellied Golden 

Phalaropeb Plover Plover 

b Based on statistical analysis of habitat use versus availability for nests and encounters during breeding season (Troy 1988). 

• Based on analysis of habitat use versus availability for encounters (insufficient data for nest analyses) during breeding season (Troy 1988). 

Ruddy 
Turnstone 

Long
billed 

Dowitcher 

Information on habitat use for all other species was obtained from Simpson et al. (1982), Rothe et al. (1983), Nickles et al. (1987), Gerhardt et al. (1988), Meehan (1988), and 

Andres (1989) for studies on the Colville River Delta and from Bergman et al. (1977) and Derksen et al. (1981) for regional use . 

• • 

Baird's 
Sandpiper 

Buff. 
breasted 

Sandpiper 

Semi
palmated 
Plover 
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Appendix 1-4, Table 3. Diversity of habitat use in the Alpine transportation corridor by selected birds (subsistence-use species are italicized). 

Habitat Type 

Tapped Lake with High-water Connection 
Deep Open Water without Islands 
Deep Open Water with Islands or Polygonized Margins 
Shallow Open Water without Islands 
Shallow Open Water with Islands or Polygonized Margins 
River or Stream 
Aquatic Sedge Marsh 
Aquatic Sedge with Deep Polygons 
Aquatic Grass Marsh 
Young Basin Wetland Complex 
Old Basin Wetland Complex 
Nonpattemed Wet Meadow 
Wet Sedge-Willow Meadow 
Moist Sedge-Shrub Meadow 
Moist Tussock Tundra 
Riverine or Upland Shrub 
Barrens (riverine, eolian, or lacustrine) 
Artificial (water, fill, peat road) 

Bar
tailed 

Whimbrel Godwit Sanderling 
Glaucous Sabine's Parasitic Arctic Yellow 

Gull Gull Jaeger Tern Wagtail 

b Based on statistical analysis of habitat use versus availability for nests and encounters during breeding season (Troy 1988). 

American 
Tree 

Sparrow 
Savannah 
Sparrow 

Information on habitat use for all other species was obtained from Simpson et al. (1982), Rothe et at. (1983), Nickles et al. (1987), Gerhardt et at. (1988), Meehan (1988), and Andres (1989) 

for studies on the Colville River Delta and from Bergman et at. ( 1977) and Derksen et at. ( 1981) for regional use. 

e: 

Lapland 

Longspurb 

Common!H 
oary 

Red polls 
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Appendix 1-4, Table 4. Diversity of habitat use on the Colville River Delta by selected mammals (subsistence-use species are italicized), based on 

habitat use patterns described in the literature (see footnotes). 

Arctic & Red Brown & 
Foxes Polar Bears 

Arctic 
Ground Collared Brown 

Habitat Type Caribou• (dens)b (dens)" Moosed Muskox• 

Spotted 

Sea/r Squirre/8 Lemmingh Lemmingh 

Singing 

Voleh 

Tundra 

Voleh 

Open Nearshore Water (marine) 
Brackish Water 
Tapped Lake with Low-water Connection 
Tapped Lake with High-water Connection 
Salt Marsh 
Tidal Flat 
Salt-killed Tundra 
Deep Open Water without Islands 
Deep Open Water with Islands or Polygonized Margins 
Shallow Open Water without Islands 
Shallow Open Water with Islands or Polygonized Margins 
River or Stream 
Aquatic Sedge with Deep Polygons 
Aquatic Grass Marsh . 
Young Basin Wetland Complex 
Old Basin Wetland Complex 
Nonpatterned Wet Meadow 
Wet Sedge-Willow Meadow 
Moist Sedge-Shrub Meadow 
Moist Tussock Tundra 
Riverine or Upland Shrub 
Barrens (riverine, eolian, or lacustrine) 
Artificial (water, fill, peat road) 

• Based on work at Prudhoe Bay (White et al. 1975, Skogland 1980) and at Atqasuk (White and Trudell 1980). 

b Based on habitat selection analysis for the Colville River Delta, 1992-96 (Johnson et al. 1997). 

• Based on work in northern Alaska by Amstrup (USFWS and BRD) and Shideler (ADFG) (1995-96 personal communications), and in NWT (Harding 1976). 

d Based on work in the Colville River drainage (Mould 1977, Coady 1979) and in ANWR (Gamer and Reynolds 1986). 

• Based on work in ANWR (Jingfors 1980, Robus 1981, Gamer and Reynolds 1986, O'Brien 1988). 

r Based on Seaman et al. (1981). 
8 Based on work at Atqasuk (Batzli and Sobaski 1980) and in ANWR (Gamer and Reynolds 1986). 

h Based on Colville River Delta work (Garrott 1980) and other North Slope studies (Pitelka and Batzli 1993). 
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Appendix 1-4, Table 5. Diversity of habitat use in the Alpine transportation corridor by selected mammals (subsistence-use species are italicized), based on 

habitat use patterns in the literature (see footnotes). 

Habitat Type 

Tapped Lake with High-water Connection 
Deep Open Water without Islands 

Deep Open Water with Islands or Polygonized Margins 

Shallow Open Water without Islands 
Shallow Open Water with Islands or Polygonized Margins 
River or Stream 
Aquatic Sedge Marsh 
Aquatic Sedge with Deep Polygons 
Aquatic Grass Marsh 
Young Basin Wetland Complex 
Old Basin Wetland Complex 
Nonpattemed Wet Meadow 
Wet Sedge-Willow Meadow 
Moist Sedge-Shrub Meadow 
Moist Tussock Tundra 
Riverine or Upland Shrub 

Barrens (riverine, eolian, or lacustrine) 
Artificial (water, fill, peat road) 

Caribou" 

Arctic Fox 

(dens)b 

Brown& 
Polar Bears 

(dens)" 

• Based on work at Prudhoe Bay (White et al. 1975, Skogland 1980) and at Atqasuk (White and Trudell 1980). 

Moosed Muskox• 

Arctic 

Ground 
Squirre/f 

b Based on habitat selection analysis for the transportation corridor, 1992-96 (Johnson et al. 1997); no red fox dens were found in the transportation corridor. 

c Based on work in northern Alaska by Amstrup (USFWS and BRD) and Shideler (ADFG) (1995-96 personal communications), and in NWT (Harding 1976). 

d Based on work in the Colville River drainage (Mould 1977, Coady 1979) and in ANWR (Gamer and Reynolds 1986). 

• Based on work in ANWR (Jingfors 1980, Robus 1981, Gamer and Reynolds 1986, O'Brien 1988). 

r Based on work at Atqasuk (Batzli and Sobaski 1980) and in ANWR (Gamer and Reynolds 1986). 
8 Based on Colville River Delta work (Garrott 1980) and other North Slope studies (Pitelka and Batzli 1993). 

Collared Brown 

Lemming8 Lemming8 

Singing Tundra 

Vole8 Vole8 
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1.0 INTRODUCTION 

ARCO Alas~ Inc. (AAI) proposes to establish a small oil and gas exploration and 
production complex approximately 14 kilometers (km) north of the native village of 
Nuiqsut. The projec~ called the Alpine Development Projec~ will consist of a small 
production facility, operating camp, and temporary drilling operation at the production 
complex and a second drilling site approximately 5 km to the west of the production 
complex. As a result of the proposed projec~ representatives of Nuiqsut have 
expressed interest in characterizing the baseline ambient air impacts in the village from 
potential long range transport of emissions from oil and gas production facilities at the 
Kuparuk River Unit (KRU), Prudhoe Bay Unit (PBU), Endicott, and the Milne Point 
Unit (MPU), all located between 50 km - 110 km east of the village. AAI has 
conducted a preliminary review of this request and has offered direct assistance in the 
implementation of a Nuiqsut air quality monitoring program in cooperation with the 
Alaska Department of Environmental Conservation (ADEC), the North Slope 
Borough, and the City of Nuiqsut. The spirit of this commitment is to confirm that 
local ambient air quality impacts at Nuiqsut from regional oil and gas operations are 
well below significant threshold concentrations and, therefore, do not pose a risk to the 
health and welfare of the local population . 

AAI proposes to establish and operate a single ambient air quality monitoring station 
within the village to characterize impacts from regional North Slope oil and gas 
operations. The specific technical objectives of the program are to: 

• determine if there are significant detectable air quality impacts at Nuiqsut 
from existing regional oil and gas operations; 

• establish current baseline conditions in the village prior to operation of the 
Alpine complex; and 

• establish potential changes to baseline air quality conditions after the Alpine 
facility becomes operational. 

AAI proposes to conduct the ambient air quality monitoring program strictly following 
established U.S. Environmental Protection Agency quality assurance (QA) guidelines 
and the QA requirements of the ADEC. These include: 

• Ambient Monitoring Guidelines for Prevention of Significant Deterioration 

ARCO Absb. Inc. - Nuiqsut Air Quatily Monilori1lg Program 1-1 
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(U.S. EPA 1987). 

• Quality Assurance Handbook for Air Pollution Measurement Systems. 
Volume II: Ambient Air Specific Methods (Interim Edition) (U.S. 
EPA 1994). 

• Quality Assurance Handbook for Air Pollution Measurement Systems. 
Volume IV: Meteorological Measurements (U.S. EPA 1995a). 

• On-Site Meteorological Program Guidance for Regulatory Modeling 
Applications (U.S. EPA 1995b). 

• Code of Federal Register 40 CFR part 59 (U.S. EPA) Ambient Air Quality 
Surveillance: 

Appendix A - Quality Assurance Requirements for State and Local 
Air Monitoring Stations (SlAMS) 

Appendix B - Quality Assurance Requirements for Prevention of 
Significant Deterioration (PSD) Air Monitoring 

Appendix C - Ambient Air Quality Monitoring Methodology 
Appendix E - Probe Siting Criteria for Ambient Air Quality 

Monitoring 
• Alaska Quality Assurance Manual for Ambient Air Quality Monitoring 

(ADEC 1996) 

AAI has made several assumptions regarding the organization and specifications of the 
monitoring program. Specifically, AAI will agree to provide the financial resources 
necessary to establish and operate the station for a period not to exceed 1 year 
following the official start-up of the Alpine Development Project production facility 
(proposed start-up is June 2000). Additionally, AAI proposes to request that the 
ADEC provide quarterly independent systems performance quality assurance audits 
as required by PSD QA guidelines. Also, AAI would like to identify and contract with 
a Nuiqsut resident(s) or local subcontractor who will be trained to perform routine 
inspection, service, and maintenance of the air quality monitoring station under the 
direction of AAI' s air quality contractor. 

AAI is very interested in ensuring that the technical objectives of the Nuiqsut air 
quality monitoring program-are met Therefore, AAI will require a minimum· technical 
specification be met by the program. This specification includes the station 
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configuration and site exposure. The required monitoring parameters for the station 
will include: 

• Nitrogen Oxides (NOJ as nitrogen dioxide (N02) and nitrogen oxide (NO) -This 
will require an EPA-certified equivalent method continuous sampling gas analyzer. 
Nitrogen dioxide is the primary criteria pollutant emitted by the gas-fired 

equipment at the KRU, PBU, and other North Slope oil fields. 

• Sulfur Dioxide (S02) - This will require an EPA -certified equivalent method 
continuous sampling gas analyzer. Sulfur compounds present in diesel fuel and 
natural gas result in S02 emissions from combustion sources which burn these 
fuels. 

• Particulate Matter (PM) - Primary particulate emissions from fossil fuel-burning 
equipment (i.e., turbines, heaters, generators, etc.) are small particles generally less 
than 10 J.Lm in aerodynamic diameter. Additionally, since impacts from long range 
transport of emissions from the KRU, PBU, and other North Slope oil fields, are 
an issue of concern, the contribution to total particulate loading from gas-to-particle 
conversion (i.e., secondary particulate) due to the formation of nitrate particles from 
nitrogen dioxide will be of interest. Continuous measurements of particulate matter 
less than 10 J.Lm (PM10) or less than 2.5 Jlm (PM2.5) will require an EPA-certified 
equivalent continuous particulate monitor (PM10) or proposed equivalent device in 
the event PM2.5 is selected. (Note: currently the National Ambient Air Quality 
Standard [NAAQS] for particulate is a PM10 standard. There is a new proposed 
particulate NAAQS which will be a PM2.5 standard. However, since PM2.5 is a 
subset of PM10, and in general particulate concentrations on the North Slope of 
Alaska are very low, PM10 would provide higher concentration data and greater 
precision of the sampling methodology. Therefore PM2•5 monitoring is not 
recommended, but if required in the future the proposed PM10 sampler could be 
easily modified to collect PM25.) 

• Dispersion Meteorology - Fundamental to an ambient measurement program is 
continuous monitoring of the dispersion meteorological conditions present during 
observed pollutant impacts. This would include 10-meter wind speed, wind 
direction, and the standard deviation of wind direction or sigma-theta ( cre), which 
is a measurement of cross-wind turbulence. These meteorological parameters will 
aid in the inte:rp£etation of the observed ai£ quality data by pFoviding information 
on plume transport and diffusion. Included in the parameter configuration will be 
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the measurement of ambient temperature, which would be necessary if the Nuiqsut 
meteorological data were ever used for air quality dispersion modeling. 

(Not Recommended) 

• Ozone (03) - This naturally occurring regional pollutant is not directly emitted from 
the fuel burning equipment on the North Slope. Ground-level ozone is formed by 
photochemical processes which require the presence of nitrogen oxides and volatile 
organic compounds (including hydrocarbons) in the lower atmosphere, in 
conjunction with strong solar radiation. Global scale ozone, however, is formed in 
the upper atmosphere (stratosphere) by photodissociation of molecular oxygen and 
is continuously injected into the lower atmosphere through complex meteorological 
processes. Stratospheric ozone injection is the primary source of the low 
background ozone levels measured on the North Slope. Because the intensity of 
solar radiation is low, even in summer, and the mixture of photochemical 
precursors is quite limited, formation of ground-level ozone is also quite limited. 
Additionally, at Nuiqsut, the presence of nearby fuel burning sources like the 

village electric generators and oil-fired house heaters and their associated nitrogen 
oxide (NO) emissions would have the affect of scrubbing 0 3 molecules (through 
conversion of NO to N02), thereby artificially lowering ambient (background) 03 
concentrations. This would substantially limit the utility of the 0 3 data collected 
and its representativeness to regional background levels. 

The other criteria pollutant which is emitted at the KRU, PBU, and other North Slope 
oil fields in any significant quantity is carbon monoxide (CO). However, near-field 
maximum impact measurements of CO in the vicinity of major North Slope emission 
sources have historically shown ground-level concentrations generally several orders 
of magnitude below the applicable NAAQS. Based on these data, it is unlikely that the 
measurement of ambient CO levels near Nuiqsut would show any contribution from 
regional air emissions above the detectable levels of commonly used CO analyzers. 

Besides the station parameter configuration requirements, AAI also proposes to site the 
monitoring station at Nuiqsut such that the air quality impacts from local Nuiqsut 
near-field sources will not overshadow that of regional sources, making it difficult to 
discern the regional source influence on current air quality. Impacts from near-field 
sources would compromise the primary objective of the monitoring program, which 
is to determine the effects to Nuiqsut air quality from North Slope oil and gas 
operations. 
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Based on the wind frequency distribution from the KRU presented in Figure 1-1, the 
primary wind directions which potentially advect or transport emissions from the 
KRU, PBU, and other North Slope oil fields to Nuiqsut are from the northeast through 
east-southeasterly directions. This is illustrated in the regional map shown in Figure 
1-2. A map of Nuiqsut presented in Figure 1-3 shows the candidate area for siting the
monitoring station. This general area, shown as a large circle, provides an upwind 
orientation for the northeasterly through east-southeasterly wind while still being 
isolated from the primary near-field Nuiqsut emission sources (i.e., the electrical 
generation facility, home heaters, etc.). This location will provide good exposure for 
measuring potential regional impacts from oil and gas exploration and production 
activities during the frequent periods of east-northeasterly winds and will also provide 
the benefit of measuring contributions to Nuiqsut air quality from local sources of 
emissions during periods of west-southwesterly winds which also occur frequently in 
the region. This information may prove to be useful to the local population as well. 
As a result, this location is preferred by AAI. 

In summary, the AAI-proposed monitoring program will be a single station designed 
to collect ambient air quality data beginning in the summer/fall of 1997 and continuing 
for one complete year following start -up of the Alpine oil production complex, 

resulting ultimately in the collection of air quality data for a period of 4 years. The 
proposed parameter configuration will include continuous monitoring of: 

• N02 andNO 

• so2 
• PMw 
• Wind speed at 10 meters 
• Wind direction at 10 meters 
• Wind direction standard deviation ( cre) 
• Temperature at 2 meters 
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KUPARUK RIVER UNIT 
WIND ROSE ANALYSIS (PERCENT) 

7/ 1/86 through 6/30/87 
11/ 1/90 through 10/31/92 

All Hours 

WIND WIND SPEED (MI/HR) AVG 
DIRECTION <= 1.0 <= 2.0 <= 4.0 <= 8.0 <=16.0 >16.0 TOTAL SPEED 

------------------------------------------------------------------------N 0.00 0.05 0.39 
NNE 0.03 0.06 0.36 
NE 0.03 0.08 0.60 
ENE 0.06 0.13 0.57 
E 0.05 0.08 0.53 
ESE 0.01 0.11 0.57 
SE 0.02 0.06 0.51 
SSE 0.01 0.06 0.37 
s 0.01 0.06 0.28 
ssw 0.01 0.06 0.24 
sw o.oo 0.07 0.30 
WSW 0.00 0.05 0.61 
w 0.01 0.05 0.57 
WNW 0.00 0.08 0.52 
NW 0.00 0.04 0.43 
NNW 0.00 0.06 0.32 
CALM 0.06 

TOTAL 0.30 1.08 7.18 
N 

FIGURE 1-1. Wind Rose Analysis 
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1.03 0.49 
1.62 1.46 
2.55 5.18 
3.70 9.48 
3.12 6.09 
2.02 2.12 
1.40 0.44· 
0.94 0.60 
0.90 0.59 
0.67 0.88 
1.08 2.93 
3.96 8.70 
2.79 3.20 
1.32 1.03 
0.80 0.62 
0.99 0.48 

28.88 44.29 

1-6 

0.01 1.97 
0.15 3.68 
1.03 9.46 
6.02 19.96 
2.94 12.80 
0.20 5.03 
0.00 .2.44 
0.00 1.99 
0.07 1.91 
0.20 2.05 
1.25 5.64 
4.00 17.32 
1.70 8.33 
0.52 3.47 
0.13 2.01 
0.03 1.88 

0.06 

18.26 100.00 

Wind speed 
in mi/hr 

6.49 
8.35 

10.37 
13.38 
12.38 
8.32 
5.97 
6.65 
7.58 
8.90 

12.26 
12.47 
11.45 

9.54 
7.82 
6.75 
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NUIQSUT LEGEND 
(I) llnlllicltlll'nrk 

(2) l'ust Ollicc 
(:1) NSII Utilities & Wnshclcriu 
(41 CII'M Wurm Storugc 
(:S) flucl & Wutcr Tunks 
(6) ~uiqsut Trnppcr School 
(7) Neil T. Allen Mcmoriul Fire Station 
(8) City Dry Ooal Storage 
(9) City Ccmctnry 
( 10) Nuiqsut City Ofnce/Kisik Communlly 

· Center 
(II) Public Safely Ofnce (Old) 
(12) l(uukpik Fuel/Hardware 
(13) l<uukpik Corporation Office 
(14) ASTAC 
(IS) l(uukpik Store 
(16) PY•i•ivlk Heallh Clinic 
(17) Kuukpik t'rc1byterian Church 
(18) Kuukplk Presbyterian Manse 
( 19) Teachers Fourplex 
(20) NCTV Cable TV 
(21) NSB Housing Maintenance 
(22) NSB Muni~ip41 Services 
(23) I,ISDW . 
(24) Assembly orOod Church 
(25) Bcncll's Store 
(26) Cape Smythe Air Service 
(27) CIPM Office 
(28) Public Sarety Faclllty/lall(new) 
(29) Kuukpik Fuel Pump Station/ 

Tank Farm 

FIGURE 1·3: ARCO ALASKA INC. 

PROPOSED LOCATION OF 
NUIQSUT AIR QUALITY 
MONITORING STATION 
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2.0 SCOPE OF WORK 

The major tasks required to establish and operate the AAI Nuiqsut Air Quality 
Monitoring Program are summarized below. These are the activities proposed to be 
completed by AAI and its air quality contractor to satisfy the project requirements and 
project expectations. 

Task 1 - Project Initiation and Reconnaissance 

• AAI and its air quality contractor will work to develop a proposed Technical 
Specification for the Nuiqsut Air Quality Monitoring Program to achieve .the 
goals of the program. This document will be distributed to all interested 
parties as appropriate to aid in the approval of a formal monitoring plan. 

• AAI and AAI's contractor will meet with representatives of ADEC, the 
North Slope Borough, and the City of Nuiqsut to discuss the monitoring 
program specifications and to solicit "in-concept" approval prior to 
implementing the monitoring program. 

• AAI' s air quality contractor will travel to Nuiqsut to site the monitoring 
station, coordinate site preparation logistics (i.e., site access authorization, 
electrical power, telephone, security fencing, etc.), and interview and 
potentially select a local station operator(s). 

• AAI will contract with a member(s) of the Nuiqsut community or a local 
contractor who will be trained to provide routine inspection, service, and 
routine maintenance of the station under the direction of AAI' s air quality 
contractor. 

Assumptions: 

• AAI assumes that an agreement can be reached with all interested parties 
during the project start-up meeting. 

• AAI assumes that a local Nuiqsut resident(s) or local subcontractor will 
provide routine weekly station inspection, service, and minor maintenance . 

ARCO Absl:a.lDc. • Nujqsut IUr Quality MonitoriDg Propam 2-1 
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Task 2 - Monitoring Plan Preparation 

• A formal monitoring plan will be prepared for submittal to the ADEC for 
review and approval. The plan will include a description of the source 
environment, sampling program, site location, monitoring equipmen4 
operating procedures, data management, and quality assurance program. 
Table 2-llists the minimum contents of the monitoring plan. This task will 
include preparation of the site operations manual, project forms, and standard 
operating procedures (SOPs). 

• AAI' s air quality contractor will submit the draft monitoring plan to ADEC · 
and other interested parties for review and approval prior to implementing 
the monitoring program. 

• AAI' s air quality contractor will submit up to five copies of the final draft 
of the monitoring plan to ADEC for distribution. ADEC will then be 
responsible for transmitting copies of the final draft to all interested parties. 

Task 3 - Equipment Procurement, Integration, and Testing 

• Equipment lists and specifications for instrumentation, support systems, 
spare parts, and expendable supplies will be prepared for AAI review and 
approval prior to ordering. Table 2-2 provides a summary of the 
recommended parameter configuration and measurement methods. This 
instrumentation is high quality EPA-certified equipment with a proven track 
record for reliability and performance. Table 2-3 provides a list of all capital 
equipment and expendable supplies required for the project. 

• AAI' s air quality contractor will procure all equipment, spare parts, and 
expendable supplies necessary to complete the station configuration and 
operate the station for up to four years. All monitoring systems will be fully 
integrated, calibrated, and tested in a laboratory environment prior to 
deployment to the Nuiqsut site. 

• The monitoring station will consist of an 8 foot by 12 foot environmental 
shelter equipped with a self-contained heating and cooling system, arctic 
entry, un-interrupable power supply for line power conditioning and 
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short-duration power interrupts, electronic instrument rae~ and 10-meter 
meteorological tower bracketed to the side of the shelter. lilstrumentation 
will include continuous gas and particle analyzers, calibration systems, data 
acquisition systems and desk-top computer, and meteorological sensors. It 
will also include special features such as an electronic thermal protection 
power relay circuit to delay instrumentation start-up in the event of extendecr 
power failure where the inside shelter temperature drops below 32°F. It will 
also include a desk, chair, file cabinet, indoor and outdoor lighting, and 
storage space for expendable supplies and spare parts . 

2-3 
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1.0 

2.0 

3.0 

TABLE2-1 

AAI NUIQSUT AIR QUALITY MONITORING PROGRAM 
MINIMUM CONTENTS OF MONITORING PLAN 

Source Environment Description 
1.1 Topographical Description 
1.2 Land Use Description 
1.3 Topographical Map of Sources and Environs (including location of existing and 

proposed stationary sources, roadways, and monitoring site) 
1.4 Climatological Description 
1.5 Air Quality Description 

Sampling Program Description 
2.1 Time Period for Which the Parameters Will be Measured 
2.2 Rationale for Location of Monitoring Station 
2.3 Data Acquisition System 

Monitoring Site Description 
3.1 Universal Transverse Mercator (UTM) Coordinates 
3.2 Height of Meteorological Sensors and Sampler Intakes Above Ground 
3.3 Distance from Obstructions and Heights of Obstructions 
3.4 Distance from Sources 
3.5 Photographs of Monitoring Site: one in each cardinal direction from the monitoring 

location. 

4.0 Monitoring Equipment Description 
4.1 Name of Manufacturer, Model Number, Age, and Principle of Operation 
4.2 Description of Calibration System to be Used 

5.0 Station Operational Procedures 
5.1 Equipment Integration 
5.2 Station Installation 
5.3 Routine Operations 

6.0 Data Validation, Processing, and Reporting 
6.1 Minimum Standards 
6.2 Organization, Control, and Flow of Data 
6.3 Fonnat of Data Submission 
6.4 Frequency of Data Reporting 

7.0 Quality Assurance 
7.1 Calibration Frequency 
7.2 Independent Audit Program 
7.3 Internal Quality Control Procedures 
7.4 Data Precision and Accuracy Calculation Procedures 

8.0 Standard Operational Procedures (as an Appendix) 

ARCO A1as1r::1.. .IDe. - Nuiqsut Air Quality Monilotizlg Prop211> 2-4 Jaly1997 



• 

Oxides of Nitrogen I (NO~, N02, NO) 

Sulfur Dipxide (S02) I 

Particulpte Matter 
(PM10 or PM 2.5) 

Wind Speed (10m) 

Wind Direction (10m) I 

Sigma-Theta (ae) I 
(10m) 

Temperature (2 m) I 

ARCO Alaska, Inc •• Nuiqsut Air QuaUly Monllorlna Program 
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TA.2-2 

ARCO ALASKA, INC. 
NUIQSUT AIR QUALITY MONITORING PROGRAM 

MEASUREMENT METHODS 

Thermo Environmental Continuous I 1-Hour I 0- 500ppb I 0.4 ppb 
Instruments (TECO) 

Model42C 

Thermo Environmental Continuous 1-Hour 0-500 ppb 2ppb 
Instruments (TECO) 

Model43C 

Rupprecht & Patashnich Continuous 1-Hour 0- 100 J.tg/m3 0.1 J.tg/m3 

Mode11400TEOM PM1o 

RM Young Wind Monitor Continuous 1-Hour 0 to 50 m/s o.z mls 
AQ-05305 

RM Young Wind Monitor I Continuous I 1-Hour I 0 to 360° I 10 
AQ -05305 

Computed by Datalogger I Continuous I 1-Hour I 0 to 100° I N/A 

RM Young 43408 I Continuous I 1-Hour I -50° to 50°C I 0.1°C 

2-5 
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I Chemiluminescence (EPA designated 
method [RFNA-1289-074)) 

I Pulsed Fluorescence (EPA designated 
method [EQSA-0486-060)) 

Microbalance Technology (EPA 
designated method [EQPM-1090-079]) 

Propeller/Magnetically Induced AC 

I Vane/Potentiometer 

I Y amartino (1984) 

I Platinum RTD 

July,l997 
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TABLE2-3 

ARCO ALASKA, INC. 
NUIQSUT AIR QUALITY MONITORING PROGRAM 

LIST OF EQUIP:MENT AND SUPPLIES 

ARCO Alaska. IDe.. - Nuiqsut A:Jr Quality Monitorillg Progrom 2-6 July 1997 
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Task 4 - Site Preparation 

• AAI will contract to complete all site preparation activities prior to installing 
the monitoring station. This will include an electrical power drop and hook
up, telephone line, security fencing, and gravel pad (if necessary). It will 
also include a contractor to off-load and place the monitoring station shelter 
upon arrival. 

• AAI' s air quality contractor will provide specifications for site preparation 
and will provide oversight and coordination of these activities. 

Assumptions: 

• AAI assumes the City of Nuiqsut will provide site access authorization and 
the permits necessary to place the temporary instrument shelter and 1 0-meter 
meteorological tower in the village. 

• AAI assumes that the City of Nuiqsut will provide access authorization and 
electric power for the monitoring station at no charge . 

Task 5 - Station Installation 

• All monitoring systems and support equipment will be labeled, packaged, 
and shipped to Nuiqsut following integration and laboratory testing. The 
AAI air quality contractor will make arrangements to ship the environmental 
shelter and tower to Anchorage for transfer to the North Slope and on to 
Nuiqsut. 

• Upon arrival of the monitoring shelter at Nuiqsut, AAI' s air quality 
contractor will install all equipment, power-up all systems, and perform start
up calibration activities. As part of the installation task, the on-site 
subcontract operator(s) will be trained to perform routine station inspections, 
service and maintenance. 

• Installation activities will include anchoring the environmental shelter, 
installing all instruments in the electronic rack, anchoring the 1 0-meter tower 
to the shelter, ·connecting electrical power and telephone to the system, 
powering-up all systems, installing sensors on the tower, and performing a 

2-7 
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complete start -up calibration of all instruments. 

Task 6 - Routine Operations 

• The AAI air quality contractor will provide daily monitoring system 
evaluation via telecommunications interface ·to the digital data acquisition 
system and routine weekly and as-needed telephone contact with the on-site 
station operator(s). 

• The on-site station operator(s) will be required to visit the station at least 
weekly to perform routine site inspection, analog strip chart servicing, clean 
air supply maintenance, and general evaluation of all systems. This will 
include updating the station log, preparing site inspection sheets, and 
periodically forwarding hard copy data to AAI' s air quality contractor. 

• The data acquisition system will be configured to perform automatic nightly 
zero/span calibration checks of the continuous gas analyzers. Remote 
precision checks will also be performed once per week v1a 
telecommunications interface to the digital data acquisition system. 

• The AAI air quality contractor will provide emergency repair support to the 
station to ensure that the minimum PSD monitoring program requirements 
of 80 percent valid data capture for air quality parameters and 90 percent for 
meteorological parameters are met 

Task 7 - Calibrations 

• The AAI air quality contractor will travel to Nuiqsut quarterly to perform 
calibration and recertification of all instrumentation and sensors as required 
by EPA and ADEC quality assurance guidelines. The air quality 
instrumentation will be calibrated quarterly and the meteorological system 
will be calibrated every six months. All calibrations will be fully 
documented and all calibration equipment will be traceable to the National 
Institute of Standards and Technology (NIST), or other authoritative 
standards. 

ARCO A1asb. IDe. - Nuiqsut Air Quality Monitoring Prognm 2-8 Jaly 1997 
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Task 8 - Quality Assurance Audits 

• As required by EPA PSD guidelines as administered by the ADEC, an 
independent quality assurance (QA) systems performance audit of the 
Nuiqsut monitoring station instrumentation should be performed within 30 
days of start-up and at 3-month intervals thereafter. 

• Preliminary audit results shall be made available to AAI and its air quality 
contractor immediately following the audit so that any required adjustments 
or repairs can be made without delay. Complete audit reports shall be 
submitted to AAI and its air quality contractor within 30 days of each audit. 

Assumption: 

• AAI assumes the ADEC will conduct the independent QA systems 
performance audit of the station at AAI' s expense. AAI believes that the 
Nuiqsut station should be considered an extension of the Alaska State and 
Local Air Monitoring System (SLAMS) network and its charter to evaluate 
the health and welfare of the citizens of Alaska 

Task 9 - Data Management and Reports 

• AAI' s air quality contractor will download data from the Nuiqsut data 
collection system and update the project database each business day via 
telecommunications interface. 

• The AAI air quality contractor will perform all data reduction, validation, 
and analysis of the air quality and meteorological data to ensure data quality 
is maintained. Project air quality meteorologists and field operations 
personnel will review and evaluate the operational status of the monitoring 
system each business day. 

• All field documentation will be maintained by the AAI air quality contractor 
including records of field station logs, instrument zero/span logs, data 
assessment records, records of repairs, calibrations, certifications, and audits, 
and backup strip chart records. 

• Summary data status reports will be prepared on a monthly basis for 
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distribution by AAI. These reports will briefly describe preliminary data 
retrieval statistics, project activities, and significant project events. 

• On a quarterly basis, the AAI air quality contractor will prepare a stand-alone 
bound data report communicating the validated data retrieved for the 
previous 3-month period. Contents of the report will include (but will not 
necessarily be limited to) the following: 

);;>- Summary of project activities and significant events such as start-up, 
maintenance, quality assurance, repair, instrument replacement, etc. 

);;>- · Summary of missingfmvalid/flagged data and steps taken to correct their 
cause. 

);;>- Summary of measured air quality concentrations and comparison to 
applicable standards. 

);;>- A summary of calibration and audit results with applicable data precision 
and accuracy statistics, and supporting documentation (calibration/audit 
forms, etc.). 

);;>- An analysis and discussion of observed air quality impacts. 

);;>- Summary of meteorological data. 

);;>- Tabulation of all validated hourly data and a disk containing the digital 
files. 

• At the conclusion of the Nuiqsut air quality monitoring program, all original 
records will be archived and maintained for a minimum period of 5 years. 

Task 10 - Project Management and Administration 

• The AAI air quality contractor will provide all project management, 
administrative assistance, and coordination of technical support required to 
successfully complete the monitoring program. 

• AAI will require monthly progress reports be prepared by the air quality 
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contractor updating the project budget status, project schedule, station 
performance, and significant project events . 
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3.0 SCHEDULE 

The schedule for implementation and operation of the AAI Nuiqsut Air Quality 
Monitoring Program assumes a project initiation date of June 1, 1997. Monitoring is 
assumed to begin on October 1, 1997 and to continue through September 30,2001. 
This schedule is based on the following Alpine Development Project schedule: 

• October 1, 1997 - September 30, 1998 - Pre-construction baseline monitoring 
• October 1, 1998- September 30, 1999- Construction monitoring 
• October 1, 1999- September 30, 2000- Construction monitoring/facility 

start-up {June 1, 2000) 
• October 1, 2000 - September 30, 2001 - Post-construction operations 

monitoring 
• October 1, 2001 - Decommissioning of Nuiqsut monitoring station 

3-1 Jaly 1997 
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ARCO RESPONSE TO ISSUES AND COMMENTS RECEIVED PRIOR TO 
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ARCO Alaska, Inc. 
oost Office oox ::0360 
~ncnoraqe. ,:.:asKa -.:;951 0-0360 
Telepnori~ 807 :75 1215 

February 27, 1997 

Mr. Lloyd H. Fanter 
Department Of The Army 
U. S. Army Engineer District, Alaska 
Regulatory Branch 
North Section 
P.O. Box 898 
Anchorage, Alaska 99506-0898 

Re: Alpine Development Project 
USAGE File Number 2-96087 4, Colville River 18 

Dear Mr. Fanter: 

This letter will respond to your January 29, 1997 letter (copy attached) 
requesting more information regarding the captioned permit application. 
Responses to each one of your questions are provided below. As we 
discussed by phone, ARGO Alaska, Inc. would also like to revise and 
complete its October 8, 1996 Permit Application in the following areas: 

1. Gravel Footprint Dimensions, Acreage, Volume: See Attached Table, 
Sheet 1 of 1. 

2. Alpine Pad 1 Layout: See Attached Sheets 6 & 8 of 22. 

3. Airstrip Length: See Attached Sheet 9 of 22. 

4. Relocate Possible Pipeline Valve Pad Location On Eastside Of Colville 
River Crossing Approx. 2 miles Further East: See Attached Sheet 3 of 22. 

5. At HOD Crossing, Revise Above/Ground Pipeline Transitions, Modify 
Minimum Setback Of Pipeline Transitions From Colville River: See 
Attached Sheets 11 , 12 and 13 of 22. 

Add Diesel Pipeline To VSM Rack And Combine Diesel Pipeline & Fiber 
Optic Cable Within Same HOD Casing: See Attached Sheet 2, 1 0, 11, 
C!nd 13 of 22. ,.___ 

7. Pipeline(s) Diameter:· ·see· Attached Sheets 2 of 22 And See Question a. 
(1) (b) BeJow~. -~- -

" 
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8. Reroute Gath9ring lines And Sales Oil Pipeline Routes (In Immediate til 
Area Of Facilities) To Alpine Pad 1: See Attached Sheets 3, 6, 9 of 22. 

9. Possible Valve Pads Layout: See Attached Sheet 15 of 22. 

10. Add Diesel Pipeline To Typical Pipeline Road Crossing: See Attacned 
Sheet 11 of 22. 

11. Typical Flood Plain Culvert And Multi-Culvert Installation: See 
Attached Sheets 18 and 19 of 22. 

12. Controlled High Water Flow Area In Gravel Road: See Attached Sheet 
20 of 22. 

13. Non-Grounded Ice Bridge Concept: See Attached Sheet 21 of 22. 

14. Near Shore Sea-Ice Road Route (Eliminates Grounded Ice Bridge): See 
Attached Sheet 22 of 22. 

The attached Sheets 1 through 22 reflect the above mentioned revisions 
and should replace Sheets 1 through 16 which accompanied ARGO's original • , 
October 8, 1 996 application. 

Questions From Your January 29. 1997 Letter 

a. Figures 

( 1 ) Provide typical cross-section views of: 

(a) Roads including typical low water crossings, culverts, bridges, etc., 
and .... 

Answer 
A typical flood plain culvert installation cross section is depicted on 
Sheet 18 of 22. A typical multi-culvert installation cross section is 
depicted on sheet 19 of 22. - A typical controlled high water flow area in 
·the gravel road is depicted on sheet 20 of 22. See sheet 6 of 22 for 
probable locations of drainage/flood mitigation. EXact locations will b£ 
determrned by the results of ARGO's hydrologic studies covering the . -
entire delta area which·,~[~. currently being finalized and integrated into 
extensive modeling including -~.J!!rf'et7sional format. The studies and 
modeling could De ..completed by March 1997. • 



• The Alpine development does not include any bridges. 
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(b) Colville River Crossing (expanded detail of pipeline crossing, 
Horizontal Directional Drilling [HOD], including number of pipelines, 
estimated quantities of dredged material removed, size of bore holes, 
type and quantities of fill material). Sheet 11, 12, and 13 provide a 
general HOD schematic for one pipeline and transitions alternative 
designs for the carrier pipeline, further detail is required for the t 
hree proposed pipelines. Additional figures on the structural aspects 
for oil spill control (e.g. valves, double wall piping, sensors, etc.) 
should also be included within description figures to assist in 
understanding the overall project. 

Answer 
Sheet 11, 12, 13, and 14 of 22 depict the typical Colville River pipeline 
crossing plan, above ground vertical and non-vertical transition design 
and HDD operations sequence which will be followed for all 3 borings. 
Sheet 10 of 22 depicts the Colville River pipeline crossing location for 
the three borings (ie. sales oil pipeline, water/gas pipeline, casing for 
diesel pipeline and fiber optic cable) . 

As mentioned above, ARGO is adding a third pipeline to be strung on the 
same proposed sales oil pipeline VSMs (see Sheet 2 &16 of 22) and route 
(see Sheet 2 of 22). This third pipeline would be a diesel pipeline 2 to 3 
inches in diameter. The diesel pipeline and fiber optic cable will be 
combined within a single 6 to 8 inch diameter casing to complete the 
HDD Colville River crossing (see Sheet 11 & 13 of 22). 

ARGO is reducing the diameter of the sales oil pipeline from 20 inches to 14 
inches, and the water /gas pipeline diameter from a range of 8-20 inches to a 
range of 10-14 inches. 

HDD bore holes at the Colville River crossing will be approximately 36 inches in 
diameter for the sales oil pipeline and the water/gas pipeline, -and 20 inches in 
diameter for the diesel pipeline/fiber optic casing. Approximately 40,000 
barrels of excess slurry and cuttings will be cumulatively produced from the 3 
HDD borings. The excess slurry and cuttings would be hauled to KRU or Pf:!U for 
disposal- by grind and injection. --

At the HDD-to -above -gFoi.Jhd transition_ points for the three borings, a 
vertical transit~rr cellar area w'Ould be created at each transition point 
by excavating approximately 420 -cubic yards of material and replacing it 



with non-frost susceptible (NFS) material consisting of sand and gravel 
(see sheets 11, 12, and 13 of 22). 

·i. 

Pipeline spill control design features are currently being evaluated by 
ARGO and the State/Federal Joint Pipeline Office as part of the review of 
ARGO's Alpine Right-Of-Way Permit Applicatio·n, and will also be 
evaluated during the Alaska Dept. of Environmental Conservation's 
eventual review of ARGO's proposal to amend the Kuparuk River Unit Oil 
Discharge Prevention and Contingency Plan to include Alpine. Spill control 
design features under consideration include: valves, vertical elbows, 
periodic smart-pigging, fiber optic sensor wires, pressure sensors, 
corrosion inhibitors and monitoring, inlet/outlet metering, visual 
monitoring including ground and air (infra-red heat detection). 

( 2) Sheet 15 of 16 shows typical pipeline construction with three 
pipelines while figure 2.2.1-1 , page 2-9 of the EED provides a 
different vertical support member detail relative to the number of 
pipelines. Please clarify this discrepancy. 

Answer 
The Attached Sheets 2, 15, and 16 of 22 depict the proposed typical 
pipeline configuration/construction to be placed on VSMs. • 

(3) Further details are needed regarding strengthened Vertical Support 
Members (VSM). Although sheet 15 of 16 provides a typical pipeline 
construction, no typical details are provided for strengthened VSMs. 
[note: VSM placement is not generally regulated by the Corps of 
Engineers. However, if strengthened VSM's require dredging or 
placement of fill material, they may require authorization. Additional 
information is requested to complete our jurisdictional 
determination]. Also note that VSMs and associated pipeline over 
navigable waters may be regulated by the U. S . Coast Guard under 
Section 9 of The Rivers and Harbors Act of 1899. 

Answer 
Strengthened VSMs will be i/rstalled using the same technique as for all 
other cross country VSM's (i.e. dry auger drilling , cuttings backhauled to 
an approved disposal site, and a sand water slurry backfill to stabilize •
the small area between the outside diameter of the VSM and the diameter 
of the augured hole). ·,·-~- ·· · 
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The use and locations of "strengthened VSMs" (i.e .. larger diameter VSM's) 
at Alpine will be determined by the results of hydrologic studies that may 
be complete by March 1997. The design of strengthened VSMs will be the 
same as depicted in Attached Sheets 2, 15 and 16 of 22 except that the 

I 

vertical member will be up to 24 inches in diameter vs the typical 
diameter of 8 to 12 inches. The pipeline height (from the tundra) on 
strengthened VSMs would range from a minimum of 5 feet to an 
approximate maximum of 20 feet. If strengthened VSMs are used, they 
would likely be located in the cross country pipeline section running west 
from the east line, Section 12, T1 ON, R5E, U.M. to the Alpine Facilities, 
and in the sections crossing the Kachemach and Miluveach Rivers. 

( 4) Figure 2.0-2, et. al. should include Township, Range, and Section 
markings for location identification. 

Answer 
Revised Figures S-1, 2.0-1, 2.0-2, 2.2.1-2 are attached and revised as 
you requested . 

( 5) page 2-10, para. 2.2.1.1, Ice Roads/Bridges. Provide typical cross 
sections of ice bridges on navigable waters, identify locations, 
indicate water depth and proposed ice depth, and bank elevations. Will 
culverts or other measures be included in the ice bridge design to 
maintain adequate flows? Will cut banks be required? If so, identify 
locations, quantities and provide cross-section of river, channel, and 
slough cut banks. Ice bridge information is required to complete our 
jurisdiction determination. 

Answer 
The attached Sheets 21 and 22 of 22 depict the location and typical cross 
section of the proposed non-grounded ice bridge. The non-grounded ice 
bridge would be approximately 11 feet thick. Water depths in this 
location are 13 to 16 feet. Culverts or other flow maintenance methods 
·will not be required since the non~grounded design will allow adequate 
flow unqerneath the bridge. Cut banks are not required. •--

The non-grounded ice b'ridge .would be required during the first 
construction s_!iasgn (i.e .. · 9719&-..Winter} to support gravel hauling trucks, 

" - ~ . 
equipment and materials. During the- -same season, a river ice crossmg 



would be required fo haul muds and cuttings, equipment and manpower .) 
between the HDD east & west entry/exit point operations (see attached 
Sheet 21 of 22). This crossing will be a non-thickened river ice crossing 
accomplished by merely blading snow off river ice. 

The previously proposed grounded ice bridge mentioned in the EED has 
been eliminated from consideration to mitigate potential water quality 
impacts identified by the Alaska Department of Fish & Game and Nuiqsut 
residents and entities. ARGO is now evaluating the alternative of using a 
sea ice road running from 0/iktok Point to a landfall point between the 
mouth of the Sakoonang and Nechelik Channels and then transitioning to 
an on-land ice road route to Alpine Pad 2. This sea ice road would be used 
to move a heavy development drill rig in the 98/99 Winter, and move 
production modules weighing up to 2000 tons in the 98/99 & 99/2000 
Winters. Once moved to Alpine, the development drill rig would remain at 
Alpine for a period of 4-5 years. Therefore, another sea ice road would be 
required in the 2002-2004 time frame to drive the rig back to the KRU. 

~· ·~ 

A non-grounded 11 foot thick ice bridge will be required approximately .J 
every 3 years to support major maintenance activities occurring after the 
year 2000 startup. The location would be in the same location depicted on -
Sheet 21 of 22. 

The non-grounded ice bridge would exist from approximately January 15 
to April 1. 

b. Chapter 2, Description of the Applicant's Proposed Project 

(1) EED. page 2-5, para 2.1 1, Clarify: Work would be done almost 
exclusively in the winter." What construction activities e.g., in water 
work, placement of fill material, grading of gravel til!~ etc., would 
occur during non-winter_ periods? -

' 

Answer 
Non-winter work would consist of compaction of newly placed gravel· pads· 
(no stockpiling of gravel __ [s J!J.n(iqfpfited during winter or summer), 
surveying for J~!!ity placement._on gravel pads, facility interconnect 

~ - ~ 
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work (piping), and additional environmental studies, as required. In-water 
work will not occur during non-winter periods . 

. ;:. 

( 2) EED, page 2.5, para. 2.1.1 and page 2-1 o, para 2.2.1.1, Ice roads and ice 
bridges would be constructed each winter season to support the 
year-round drilling operations." Request additional information 
concerning ice bridges (e.g., depth of ice. depth of water, is bottom 
fast ice required at all locations, duration of ice bridge construction, 
duration of the complete ice bridges, are culverts or other free 
flowing water structures to be included in major channels with flow? 
Will the Phase Ill production/operations phase ice road construction, 
estimated to be built every three years, to be of the same design as to 
the Phase I ice bridge construction? 

Answer 
See answer to question #5 in section (a.) above. 

( 3) EED, page 2-5, para 2.1.2, Clarify; "All wells would be located on and 
distributed as needed between - the two basic gravel pads?" Are the 
wells to be located solely on the two gravel pads? Or, will wells also 
be located on the gravel road between the two gravel pads? 

Answer 
All wells will be located solely on the two gravel pads and not on gravel 
roads. 

( 4) EED, page 2-10 para. 2.2.1.1, PipelineNSM installation: .. Cuttings from 
drilling operations will be handled in accordance with USAGE 
guidelines." Please note: The Corps does not have guidelines 
concerning the discharge of drill cuttings for VSMs. 

Answer 
The cuttings from VSM drilling and installation operations will be 
removed to grade around the base of each VSM. The cuttings will be 
transported to an approved disposal location. Depending on resource 
agency preference, ARGO may propose that these cuttings be placed on 
frozen lake surfaces in a manner that enhances waterfowl habitat when 
the r7Jat~rial subsides during summer thereby creating "duck hotels n •--

(islands) in lakes. . ........ ____ .... . 
(5) EED, pagg, 2-JO, para. 2.2?1....:1 Cpnstruction. Clarification on main 

channel ice briage: .. In the case- of- the main channel of the Colville 



River, non-bottomfast ice is built into a bridge structurally capable 
of withstanding the weight of mobile oil field drilling, support, and 
camp equjgment." Will the "bridgen exist as an ice bridge? If so, will 
mid-level culverts be installed to maintain water quality (saline and 
freshwater concentrations)? Or is another structure material other 
than ice being considered? 

Answer 
See answer to Question #5 in section (a.) above. 

( 6) EED, page 2-14, para 2.2.3.1, Construction Season. "The HOD 
installation would be completed in the winter." Will the HOD 
construction and installation begin and end during a single winter 
construction season? If not, what construction activities would occur 
outside the typical winter construction season? 

Answer 
Yes, the HDD installation will begin and end during a single winter 
construction season (i.e .. 97/98). 

(7) EED, page 2-14, para. 2.2.3.2, Kachemach and Miluveach River and 
Stream Crossings. "If local conditions warrant, the VSM's would be 
strengthened to withstand the force of high flows. a Please provide the 
details of a typical strengthened VSM structure. Include any 
additional dredging or discharge of fill material required for 
strengthened VSMs . Information is required to complete our 
jurisdictional determination. 

Answer 
See answer to Question # 3 in section (a.) above. 

(8) EED, page 2-17, para. 2.4, Material Sites. "An approved gravel source 
would be used. Potential gravel sources include ARGO's existing mine 
at KRU and ASRC's proposed gravel mine located east_-of Nuiqsut, just 
east of the Colville River main channel relatively near proposed 
pipeline crossing X14. • Is' Mine Site F ·confirmed as the approved 
gravel source? Will other KRU gravel sources be used? If so, will 
P.,ermit modifications be needed for mine site expansions? Secondly,• -
the ASRC's previously approved mine site authorization has expired 
and their recent api:>lication for the site has been withdrawn. Nuiqsut 
Constructi.orr b.~s applie~ for-D A . au-thorization for a mine site at the • 
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same location --(4-960869, Colville River 17) . This permit application 
is currently under review and evaluation. 

Answer 
KRU Mine Site F , as currently permitted by USAGE Permit # M-840481 
Kuparuk River 77, has adequate gravel volumes for Alpine. ARGO's 
preference is to use the Nuiqsut Constructors mine site , if permitted (by 
Colville River 17, #4-960869) and if the gravel is competitively priced. 
In the alternative , ARGO will use KRU Mine Site F. 

(9) EED, page 2-17, para. 2.5.1, Phase 1: Construction/Pre-Start-up 
Development Drilling. First sentence, "... 3 to 5 million gallons for the 
HOD crossing of the Colville River." Is the estimate of 3 to 5 million 
gallons of water required of the HDD crossing of the Colville River 
solely for ice road and pad construction, or does this include water 
requirements for slurry mixture during the drilling processes? 
Further description of the HDD process for crossing the Colville River 
is required including disposal amount and location of dredged 
material. Additional information is also requested for the evaluation 
phase of your permit application concerning construction activities 
and associated impacts e.g., noise, vibrations, etc., associated with 
HOD during winter operations. 

Answer 
The estimate of 3 to 5 million gallons of water includes all requirements 
associated with the HDD crossing (i.e. ice pad construction, and slurry 
mixture). See answer to Question a. (1) (b) above for answers to 
remaining questions. 

c. Additional Questions 

( 1 ) Based on ARGO's proposed road and pad design, are any portions of the 
road or pads designed to fail during high water events? 

Answer -, 
No portions of the road or pads are designed to fail. Overtopping of the 
road may occur in the road section identified as the "Controlled High _ 
Water Flow Area" on attached. Sheets 6 and 20 of 22 only if 200 year flcfbd 
levels are exceeded. Side slopes and the road surface in this road section 
will be armored to preve~t ··washout. · AIJT1orment design has not been 
finalized. -- .. -"--.· ... 

.., .. --



(2) Based on ARGO's proposed design, minimum road and pad height of 
gravel fill. ts approximately 5 feet in depth. What is the maximum 
height of fill depth? What is the expected average height of fill for 
the road, airstrip and pads? 

Answer 
Road, pad, and airstrip thicknesses will range between ·approximately 5 to 
12 feet. The base design for gravel road/pad thickness is the 50 year flood 
event plus 3 feet, see attached Sheets 18, 19, and 20 of 22. 

( 3) Based on information provided by ARCO during the Joint Pipeline 
Office's briefing on the HOD crossing of the Colville River, the HDD 
crossing transition zone and valve pad on the east side of the river is 
expected to be flooded during high water/flood events. Will any 
erosion control and protection measures be proposed and included in 
this application? 

Answer 
Erosion control/protection measures are presently proposed as described 
in the answer to Question c. (1) above. Additional erosion 
control/protection measures will be determined by the results hydrologic 
studies and modeling which may be finalized in early March 1997. 

Thank you again for coordinating the questions required to render our 
application complete. Should you require additional information or have 
additional questions, please contact me at 263-4766. 

Permits and Compliance 

Attachments 
(See. ~ttached distribution list) 

-__, ..... .. 

" 
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Alpine Distribution List 

• -Name Fax Phone 

State of Alaska 
. ;; 

Jim Haynes I Steve Schmitz 562-3852 269-8775 
State of Alaska 269-8777 
Department of Natural Resources 
Division of Oil and Gas 
3601 C Street 
Puldhorage,AJ( 99503-5937 

Bill Van Dyke 562-3852 269-8786 
ADNR-ADOG (Puldhorage) 

Al Ott I Carl Heming 456-3091 459-7279 
Habitat Division 
State of Alaska 
Department of Fish & Game 
1300 College Road 
Fairbanks, AJ( 99701 

Sverre Pedersen I Terry Haynes 479-5699 479-6211 
ADF&G (Fairbanks) 

• Robert Watkins 269-7652 269-7680 
State of Alaska 
Dept. of Environmental Conservation 
555 Cordova Street 
Puldhorage,AJ( 99501 

LauraOgar 451-2187 451-2360 
ADEC (AnChorage) 

Scott Bailey 269-7508 269-7500 
ADEC (AnChorage) 

AlBohn 465-5129 465-5100 
Manager, Air Quality Permits 
State of Alaska 
Dept. of Environmental Conservation 
410 Willoughby Avenue, Suite 105 
Juneau,AJK 99801 ' 

Bradley R. Fristoe 451-2187 451-2360 
··~Alpine Team Leader -=--

State of Alaska 
Dept. of Environmental-C"mservatio!). 
Division of Air and Water Quali.Jy 

• __, ""'"' 
610 University Ave. - ., . ·-
Fairbanks, AJ( 99709-3643 
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Name Fax Phone 

Molly Birnbaum- 272-0690 271-4317 • State of Alaska ' 

Division of.:Govemmental Coordination 
Joint Pipeline Office GPO) 
411 West4thAvenue 
Anchorage, AK 99501-2343 

Jerry Brossia 272-0690 271-4336 
]PO (Anchorage) 

Tony Braden 272-2901 271-4336 
]PO (Anchorage) 

John Strawn 
USDOT @]PO (Anchorage) 

Glenn Gray 465-3075 465-3562 
State of Alaska 
Division of Governmental Coordination 
P.O. Box 110030 (431 N. Franklin) 
Juneau, AI< 99811-0300 

Gary Schultz 451-2751 451-2732 
State of Alaska (Fbks) ••• Department of Natural Resources 659-2830 •; 

~· 

Division of Land (Ddhrse) 
Northern Region 
3700 Airport Way 
Fairbanks, AK 99709-4699 

Jack Kerin 451-2751 451-2736 
ADNR-ADW (Fairbanks) 

Federal 

Bruce Batton 786-3640 786-3544 
Asst. Regional Director-Public Affairs 
U.S. Fish & Wildlife Service 
1011 East Tudor Road 
Anchorage,AK 99503-6199 

' 
' 

·~ ~ 
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Name Fax Phone 

Philip Martin 456-0208 456-0325 

• United States Dept. of the Interior 
Fish and Wildlife Service 
Northern A)aska Ecological Services 
101-12 Avenue, Box 19 
Fairbanks, AK 99701-6267 

UoydFanter 753-5567 753-2720 
U.S. Army Corp of Engineers 
Regulatory Branch 
P.O. Box 898 
~chorage,AK 99506-0898 

Ted Rockwell 271-3424 271-3689 
U.S. Environmental Protection Agency 
222 W. 7th Avenue #19 
~chorage,AK 99513-7588 

Carl Lautenburger 272-0690 271-4206 
EPA (Anchorage) 

Dee Ritchie, District Manager 474-2280 474-2302 
U.S. Dept. of the Interior 
Bureau of Land Management 

• 1150 University Avenue 
Fairbanks, AK 99709-3844 

JoeDygas 267-1267 267-1246 
U.S. Dept. of Interior 
Bureau of Land Management 
6881 Abbott Loop Road 
~chorage,AK 99507-2591 

Jeff Walker 271-6805 271-6008 
U. S. Dept. of Interior 
Minerals Management Service 
949 E. 36th Avenue, Room 603 
Anchorage, AK 99508-4302 

Jeanne Hanson 271-3711 271-3029 
National Marine Fisheries Services 
222 W. 7th A venue #43 ' ' 
Anchorage,AK 99513-7577 

.-:.._ 
~ 

. ....... .._ .. ,-- -

--:-... - ., . -....... 

• .. 
-
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Name Fax Phone 

North Slope Borough (NSB) j) ' 

Mayor Nag_eak/Marie Adams Carroll/ 
John Dunham/Richard Glenn (Carroll) 852-0337 852-2611 

North Slope Borough (NSB) 
P.O. Box 69 
Barrow, AK 99723 (Dunham) 852-5991 852-2611 

(Glenn) 852-0395 

Tom Lohman 
NSB (Anchorage) 
4011 Winchester Loop 
Anchorage, AK 99507 

349-2602 349-2602 

Arctic Slope Regional Corporation 

Bill Thomas 852-9460 852-8633 

P.O. Box 129 
Barrow, AI< 99723-0129 

Jim Wickwire 206-623-5670 206-623-2426 
Wickwire, Greene, Crosby, Brewer, Seward 
Exchange Building, 20th Floor ., 
821 2nd Street 
Seattle, Washington 98104 

Nuiqsut 

Mayor George Sielak 480-6928 48Q-6518/ 

Nuiqsut Mayor's office 6727 

P.O. Box 148 
Nuiqsut, AUK 99789 

Joe Nukapigak I Lanston Chinn 480-6126 48Q-6220 

Kuukpik Corp. 
P.O. Box 187 
Nuiqsut,PJK 99789-0187 

Thomas Napageak : 
48Q-6133 

Tribal Village of Nuiqsut ' 

P.O. Box 187 
·.f"tpqsut, PJK, 99789-0187 ..... 

Arctic Slope Native Asso.ciation -... --· ... ·-
Michael Peterson . '""-..· 852-2763 852-2762 x3015 

_.; .. 
P.O. Box 1232 " •• Barrow, AI< 99723-1232 
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Colville Village 

Mark Helmericks 
Colville Environ Svcs. (Anchorage) 

. ,: 

Other Interested Parties 

Jack & Hester Gerke 
190Rhubarb 
Fairbanks, AK 99712 

' . 

345-9095 345-9095 
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F ICIUTY ELEMENTS AND ESTIMATED GRAVEL REQUIREMENTS 

EL£UENT #'PROXIUATE 
TOP Of PNJ DIMENSION 

ALPINE PAD I 

DRILL Sff£ SECTION 600' X 80()' 

PROCESSING/CAJIP SECTION 85l)' X 1500' 

STORNJE AREA 'fOO' X 60()' 

ALPINE PAD 2 60()' X 90()' 

IN-FIELD ROAD J6' X 9986' 

AIBSTRfP 

AIRSTRIP W/ROADNAY AI..DNGSIDE 206'x 5900' 

APRON AREA 45lJ' X 6CJO' 

HOD TfW{SfflON C£LLARS 25'x 15'(6J 

VALVE PADS fZJ :JO'X:JO' 

rurAL 

PAD DEPTHS VARY TO NXOIIODATE EXPECTED FUXJD LEVELS. 
1/INIIIUII PAD DEPTH IS 5 ft. 
N:RENJE INCWOES AREA COVERED Bf GRIVEL PAD SIDE SLDPES. 

PURPOSE: PETROLEULC PRODUCTION 

. ....... __ . 

OATULC: ..J •• 

ADJACENT PROPERTY OWNERS: 
1. STATE OF ALASKA 
2. KUUKPIK CORPORATION 

USACE Reference 

QUNfffTIES 

AR'Cb-.t.t.ASKA. INC. 
700 C.STREET 
P.O. BOX -iJ0360 
ANCHORAGE, AlASKA 99510·0.360 

ICREI>GE 

I:JJJ 

Z9JJ 

5.8 

13.E 

147 

J/7 

6D 

o.os 

02D 

114.E5 

GIWEL 
VOLUME, fCJ J 

1411100 

329.450 

65.500 

IJT.BOO 

36J.:JOO 

7J700 

2.520 

1/X)() 

l.J26Sl0 

PROPOSED ALPINE DEVELttMENT AND 
PIPEliNE CORRIDOR 

LOCATION: COLVLLE RIVER DELTA/ 
KUPARUK RIVER UNIT 

BOROUGH: NORTH SLOPE 
N>PLICATION BY: MCO AlASKA. INC. 

SHEET 

Colville 
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PROJECT LOCATION 

PURPoSE:: PETROLEUU PROOUCTION 

. 
'~---

OATUU: -- •• 
ADJACENT PROPERTY OwNERS: 
1. STATE Of ALASKA 
2. KUUKPIK CORPORAl~ 

-. ... .. 

l111fort See 

PROJECT VICINITY MAP 

PROJECT LOCATION 

--:-... . 
ARC<i"XASKA. INC. 
700 C. STREEL 
P.O. BOX 100360 
~CHORACE, ALASKA 99510-0360 

USACE Reference #2 - 960874 

t 
a.L 
"\ 

I 

.. _ 
PROPOSED ALPINE OEVELOPUENT AND 

PIPELINE CORRIDOR 

LOCAT~=COLVLLE RN£R DELTA/ 
KlPARUK RN£R UNIT 

BOROUGH: NORTH SLOPE 
loPPLICAT~ BY: ARCO ALASKA. INC. 

SHEET 1 Of 22 DATE:02/26/97 

Colville River 1 8 
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FISER OPTIC CNJ/.£ 

DIESEL UNE 
2"-:J' -- -. 

I 
I 
1>11 

ih!SI 

TYPICAL SECTION 

... 
HARRISON 

...... . .... 

TOLAKTOVUT • 
POINT 

PURPOSE: PETROlEUM PRODUCTION 

DATUM: _, - ~· 
ADJACENT PROPERTY OwNERS: 
l STATE OF ALASKA 
2. KUUKPIK CORPORATION 

. ....... __ . 

OIL 

s o s a & M 
• Sc':u Jj FEET ! X IJOOJ 

·+ .• 

BAY 

.'·( -.. .· ·.:- .. ::·· 
-~·.: . .. 

PIPELINE OVERVIEW 

-. -
AR~ASKA. INC. 
700 G. SJ.REET 
P_o_ Box 10o36o 
ANOiORAGE, ALASKA 99510-0360 

~ l Rrft.l< u,., T 

l . 
l. 

..-
PROPOSED ALPINE OEVElOPUENT AND 

PIPELINE CORRIDOR 

LOCATION: COL VIllE RIVER OaT AI 
KtPARUK RIVER UNIT 

BOROUGH: NORTH SlOPE 
APPliCATION BY• ARCO IUSI<A. INC-

SI-£ET 2 OF 22 

Colville 
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PURPOSE: PETROLEUM PRODUCTION 

. 
DATUM: _, ·- ... 
ADJACENT PROPERTY ONRS: 
1. STATE OF AlASKA 
2. KUUKPIK CORPORATION 

USACE Reference #2 

..... ~----

PIPELINE 
1l.IGNMENT 

AA~ASKA. INC. 
700 G. SJ~ET _ 
P.O. BOX 100360 
ANCHORAGE. ALASKA 99510·0360 

960874 
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PROPOSED ALPINE DEVELd"PUENT AND 
PIPELINE CORRIDOR 

LOCATION: COL VR..LE RIVER DEL T AI 
K\.PARUK RIVER UNIT 

BOROUGH: NORTH SLOPE 
N'PliCATION BY: MCO ALASKA. INC. 

SHEET 3 OF 22 OATE:02/26/97 

Colville River 1 8 



PURPOsE: PETROLEUM PRODUCTION 

DATUM: ..J- •. 

ADJACENT PROPERTY O'Nt£RS: 
t STATE OF ALASKA 
2.KUUKPK CORPORAl~ 

USACE Reference #2 

-.. 

PPEUNE 
ALIGNMENT 

AAC~ASKA. INC. 
700 C.S~T
P.O. BOX 100360 
ANCHORAGE, ALASKA 99510-0360 

960874 

~ 

l 
I 
I 

:>:' •. ~.~.··. 

PROPOSED ALPINE DEVELcfit.IENT AND 
PIPELINE CORRIDOR 

Colville River 1 8 



• 

• 

• 

\ \' 
/ / 

'\ / ' 

A 

• 

/ 

~~·~ 

\ 

?, \'\ 
:."'\ .. ~~ h 

) 
-''. \.~\' 

PURPOSE:PETROLEUM PROOUCT~N 

OATUU: .J •. 

ADJACENT PROPERTY OWNERS: 
t STATE OF AlASKA 
2. KUUKPIK CORPORATION 

':' 

PPEUNE 
1LIGNMENT 

... :-, 
ARCa-AI..ASKA, INC • 
700 G. S!REH 
P.O. BOX 100360 
ANCHORAGE, ALASKA 99510-0360 

USACE Reference #2 - 960874 

... 
PROPOSED ALP~ DEVELOPMENT AND 

PIPELINE CORRIDOR 

LOCATION: COL VILLE RIVER DEL T .V 
KI.PARUK RIVER UNIT 

BOROUGH:NORTH SLOPE 
APPLICATION BY: ARCO ALISKA.INC. 

SHEET 5 OF 22 DATE:02/26/97 

Colville River 1 8 
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b 0 2 4 5 
-SCALE IN FEET C XlOOO > ' 

DENOTES WATER BODY 

PURPOsE: PETROlEUU PRODUCTION 

OATULI: - - ~-
ADJACENT PROPERTY OwNERS: 
1.STATE OF AL~ 
2. KUUKPIK CORPORATION 

~ ......... __ . 
. ALPINE DEVELOPMENT 

_ _ F.ACILITIES OVERVIEW 
-""' . -

ARCo-AI..ASKA. INC. 
700 C. ST~ET. 
P.O. BOX 100360 
ANCHORAGE. ALASKA 99510·0360 
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SAKOONANG 
CHANNEL 
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PROPOSED ALPINE DEVELOPMENT AND 
PIPELINE CORRIDOR 

LOCATION: COlVLLE RIVER DELTA/ 
KI.PARUK RIVER UNIT 

BOROUGH= NORTH SLOPE 
N'Pl.ICATION BY: ARCO N.~ INC. 

SHEET 6 OF 22 OAT£:02/26/97 

lie River 18 
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ROAD TO 
ALPINE DRILL SITE-I 
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~ UNDISTURBED TUNDRA ~ .. -

TYPICAL ALPINE 
--·-··-··DENOTES WATER BODY DRILL SITE -2 SECTION 

PURPOSE: PETROLEUJ.I PRODUCTION 

DATUM: ..J - ~· 
ADJACENT PROPERTY OwNtRS: 
t STATE OF' N..ASKA 
2.KUUKP~ CORPORAT~N 

ALPINE 
DRILL SITE-2 - ·- -

. " AACO'"AL.ASKA. INC • 
700 G.StijEET_ 
P.O. BOX 100.}60 
ANCHORAGE, N..ASKA 99510-0360 

USACE Reference #2 - 960874 

.-. 
PROPOSED ALPINE OEVELOPUENT AND 

PIPELINE CORRIDOR 

LOCAT~: COL VUE RIVER DEL T W 
1<\.FARUK RIVER UNIT 

BOROUGH:NORTH SLOPE 
N'PLICATION BY: ARCO Al/ISKA. INC. 

SHEET 7 OF' 22 OATE:02/26/97 

Colville River 1 8 
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GATHERING 
UNES 

PIPEUNES 

PURPOSE:PETROLEUM PRODUCTION 

VARIES 

---=t ~ Ill~ . .,,,~~II-i"fE,ill . .J I L ffi==lll~l1-
._ II- UNDISTURBED TUNDRA ------- -- -----
TYPICAL ALPINE DRILL SITE-! 
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:::LSCALE orrrtr ~ 

-------- DENOTES WATER BODY I 

-ALPINE DRILL SITE-1 PROPOSED ALPINE DEVELcfMENT AND ~ 
PIPELINE CORRIDOR ~ 

LOCATION: COL VU.lE RIVER DEL T AI I ·,.___ -- AND- FACILITIES P NJ 
KtJ»ARUK RIVER UNIT 1 

BORQUCH:NORTH SLOPE • 
APPLICATION BY: ARCO ALASKA. INC. ·. 

SHEET 8 or 22 OAT£:02/2 

DATUM: - .-
ADJACENT PROPERTY OWht:RS: 
1. STATE or ALASKA 
2. KUUKPIK CORPORATION 

AA~ASKA, INC. 
700 C.ST~ET_ 
P.O. BOX 100360 
ANCHORAGE, ALASKA 99510-0360 

USACE Reference #2 - 960874 Colville River 1 8 
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REPLY TO 
ATTI!NTJON OF: 

. .: 
Regulatory Branch 
North Section 
2-960874 

Mr. Mark J. Schindler 
Director 

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

P.O.BOX898 
ANCHORAGE, ALASKA 99506-0898 

JANUARY 2 9 1997 

Alpine Development Permits and Compliance 
ARCO Alaska, Inc. 
Post Office Box 100360 
Anchorage, Alaska 99510-0360 

Dear Mr. Schindler: 

RECEIVED 

FEB 3 1997 

ALASKA LAND 

This is in reference to our January 21, 1997, telephone conversation and a 
follow-up to our December 19, 1996, meeting concerning your permit application 
(Department of Army permit application file number 2-960874, Colville River 18) 
for the proposed Alpine Development Project . 

We have reviewed your application and the referenced Chapter 2 Description 
of the Applicant's Proposed Project of your nAlpine Development Project: 
Environmental Evaluation Document" (EED). we have determined that more 
information is essential before we can issue a 30-day public notice soliciting 
comments on the proposed work. Please provide the following information and 
include any modifications/additions listed below into your project plans: 

a. FIGURES 
(1) Provide typical cross-section views of: 

(a) Roads including typical low water crossings, culverts, bridges, 
etc., and 

(b) Colville River Crossing (expanded detail of pipeline crossing, 
~orizontal Directional Drilling (HDD], including number of pipelines, estimated 
quantities of dredged material removed, size of bore holes, type and quantities 
of fill material). Sheet 11, 12, and 13 provide a general BDD s~ematic for 
one pipeline and transitions alternative designs for the carrier pipeline, 
further detail is required for the three proposed pipelines. Additional 
figures on the structural aspects for oil spill control (e.g., valves, double 
wall piping, sensors, etc.) should also be included within description figures 
to aEtsi~t in understanding the overall project. .,: -

-_, ·"- . -
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(2) Sheet ~S of ~6 shows typical pipeline construction with three 
pipelines while figure 2.2.~-1, page 2-9 of the ~ED provides a different 
vertical support member detail relative to the number of pipelines. Please 
clarify this discrepancy. 

(3} Further details are needed regarding strengthened Vertical Support 
Members (VSM) . Although sheet ~S of 16 provides a typical pipeline 
construction, no typical details are provided for strengthened VSMs. 
(note: VSM placement is not generally regulated by the Corps of Engineers • 
However, if strengthened VSM's require dredging or placement of fill material, 
they may require authorization. Additional information is requested to 
complete our jurisdictional determination]. Also note that VSMs and associated 
pipeline over navigable waters may be regulated by the U.S. Coast Guard under 
Section 9 of The Rivers and Harbors Act of 1899. 

(4) Figure 2.0-2, et. al. should include Township, Range, and Section 
markings for location identification. 

(5) page 2-10, para. 2.2.1.1, Ice Roads/Bridges. Provide typical cross 
sections of ice bridges on navigable waters, identify locations, indicate water 
depth and proposed ice depth, and bank elevations. Will culverts or other 
measures be included in the ice bridge design to maintain adequate flows? Will •. ~ 
cut banks be required? If so, identify locations, quantities and provide . 
cross-section of river, channel, and slough cut banks. Ice bridge information 
is required to complete our jurisdictional determination 

b. CHAPTER 2, DESCRIPTION OF THE APPLICANT'S PROPOSED PROJECT 

(1) EED, page 2-S, para. 2.1.1, Clarify: Work would be done almost 
exclusively in the winter." What construction activities e.g., in-water work, 
placement of fill material, grading of gravel fill, etc., would occur during 
non-winter periods? 

(2) EED, page 2.5, para. 2.1.1 and page 2-10, para. 2.2.1.1, Ice roads and 
ice bridges would be constructed each winter season to support the year-round 
drilling operations." Request additional information concerning ice bridges 
(e.g., depth of ice, depth of water, is bottom-fast ice required at all 
locations, duration of ice bridge construction, duration of the complete ice 
bridges, are culverts or other free flowing water structures ·to be included in 
major channels with flow? Wi~l the Phase III production/operations phase ice 
road construction, estimated to be built every three years, to be of the same 
design as to the Phase I ice bridge construction? .. -._ 

(3J -EED, page 2-5, para. 2.1.2, Clarify: "All wells would be located on -
and distributed as needed between - the two basic gravel pads." Are the wells 
to be located solely on the-·two gravel·pads? or, will wells also be located on 
the gravel roag,~~ween the two·~vel p~ds? 

... 
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. .. 
(4) EED, page 2-10, para. 2.2.1.1, Pipel:ine/VSM installation: "Cuttings 

from drilling operations will be handled in accordance with USACE guidelines." 
Please note: The Corps does not have guidelines concerning the discharge of 
drill cuttings for VSMs. 

(5) EED, page 2-10, para. 2.2.1.1 Construction. Clarification on main 
channel ice bridge: "In the case of the main channel of the Colville River, 
non-bottomfast ice is built into a bridge structurally capable of withstanding 
the weight of mobile oil field drilling, support, and camp equipment." Will 
the "bridge" exist as an ice bridge? If so, will mid-level culverts be 
installed to maintain water quality (saline and freshwater concentrations)? Or 
is another structure material other than ice being considered? 

(6) EED, page 2-14, para 2.2.3.1, construction Season. "The HDD 
installation would be completed in the winter." Will the HDD construction and 
installation begin and end during a single winter construction season? If not, 
what construction activities would occur outside the typical winter 
construction season? 

(7) EED, page 2-14, para. 2.2.3.2, Kachemach and Miluveach River and 
Stream Crossings. "If local conditions warrant, the VSM's would be strengthened 
to withstand the force of high flows." Please provide the details of a typical 
strengthened VSM structure. Include any additional dredging or discharge of 
fill material required for strengthened VSMs. Information is required to 
complete our jurisdictional determination. 

(8) EED, page 2-17, para. 2.4, Material Sites. "An approved gravel source 
would be used. Potential gravel sources include ARCO's existing mine at KRU and 
ASRC's proposed gravel mine located east of Nuiqsut, just east of the Colville 
River main channel relatively near proposed pipeline crossing X14." Is Mine 
Site F confirmed as the approved gravel source? Will other KRU gravel sources 
be used? If so, will permit modifications be needed for mine site expansions? 
secondly, the ASRC's previously approved mine site authorization has expired 
and their recent application for the site has been withdrawn. Nuiqsut 
Construction has applied for DA authorization for a mine site at the same 
location (4-960869, Colville River 17). This permit application is currently 
under review and evaluation. 

(9) EED, page 2-17, para. 2.5.1, Phase I: Construction/Pre-Start-up 
Development Drilling. First sentence, " ..• 3 to 5 million gallons for the HDD 
crossing of the Colville River." Is the estimate of 3 to s million gallons of 
water required of the HDD crossing of the Colville River solely for ice road 
and pad _construction, or does this include water requirements for slurry ... _ 
mixt~e-during the drilling processes? Further description of the HDD process 
for crossing the Colville River is required including disposal amount and 
location of dredged materia~:· Addi~ional information is also requested for the 
evaluation pha~-o! your permit·application concerning construction activities 
and associated impa~ts e.g. , ·noise, _yi.):,;-ations, etc. , associated with HDD 
during winter operations. 
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c. ADDITIONAL QUESTIONS 

(1) Based on ARCO's proposed road and pad design, are any portions of the 
road or pads designed to fail during high water events? 

(2) 
fill is 
depth? 
pads? 

Based on ARCO's proposed design, minimum road and pad height of gravel 
approximately s feet in depth. What is the maximum height of fill 
What is the expected average height of fill for the road, airstrip and 

(3) Based on information provided by ARCO during the Joint Pipeline 
Office's briefing on the HOD crossing of the colville River, the HOD crossing 
transition zone and valve pad on the east side of the river is expected to be 
flooded during high water/flood events. Will any erosion control and 
protection measures be proposed and included in this application? 

Upon receipt of the requested information, we will issue a 30-day public 
notice soliciting comments on your proposal. Your prompt response will 
expedite the processing of your application. As per our conversations, 
additional information will be requested during the evaluation phase of your 
permit application. 

The Corps of Engineers is authorized to issue permits at the District level.·. 
in those cases in which all substantive objections have been resolved to the 
satisfaction of the District Engineer provided other portions of our evaluation 
are favorable. Periodically, letters from reviewing agencies or interested 
parties may be forwarded to you for your information or appropriate action. 
Since unresolved objections to your proposed work could result in delay or 
denial of the requested permit, it is suggested that you respond as soon as 
possible to avoid processing delay. 

Also, a DA permit can be issued for your work only after you have obtained 
a Certificate of Reasonable Assurance, or waiver of certification, as 
required by Section 40l(a) (1) of the Clean Water Act. This certification or 
waiver thereof is issued by the Alaska Department of Environmental 
Conservation (ADEC). For your convenience, we will forward a copy of your 
application to ADEC which they will accept as an application for a Certificate 
of Reasonable Assurance. There should be no delay in processing your 
application as the review processes of ADEC and the Corps of~gineers run 
concurrently. If you have any, questions about ADEC's certification process, 
please contact them at 410 Willoughby Avenue, Suite 105, Juneau, Alaska 
99801-1795; telephone (907) 465-5350. ·-FOryour information, a processing fee is required should aDA permit be 
issued. S~ce the planned or ultimate purpose of your proposed project is 
commercial in nature, the-~ee will-~e ~100. You will be notified as to the 
time for submi~al •. of the fee. -"'-._ -.. • 
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In review of your Alpine Development Project: Environmental Evaluation 
Document submitted with your application, we have determined that the 
document as currently written is incomplete in reference to project 
description, alternative analysis and environmental consequences for the 
proposed action, and as such can not be adopted, in total, by the Corps as an 
Environmental Assessment. However, portions of the document will be included 
by reference or modified in preparation of the Corps of Engineers' 
environmental assessment and Section 404(b) (l) evaluation. 

I would also like to take this time to concur with the u.s. Fish and 
Wildlife Service's comment, dated January 2, 1997, concerning the EED: 

"The material presented in the EED is very helpful in evaluating the 
proposed project, and represents a standard of pre-development 
environmental reconnaissance seldom achieved in Northern Alaska. We 
particularly commend ARCO for undertaking the regional habitat 
mapping and extensive survey work.n 

We believe your active participation and constructive responses to issues 
and questions raised during the pre-application phase substantially contributed 
in enhancing the quality of the document . 

We appreciate your cooperation with the Corps of Engineers' Regulatory 
Program. Please refer to file number 2-960874, Colville River 18, in future 
correspondence, or if you have any questions concerning this letter. If you 
have any questions, please contact me at the letterhead address, or at 753-2716 • 

.,:_ 

-~· 
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TableK-1 . Issues from Agency and Public Comment Following Publication of the Environmental 
Evaluation Document and Prior to Public Notice. 

Issue No. Agency 
I North Slope Borough 
2 North Slope Borough 
3 North Slope Borough 
4 North Slope Borough 
5 ADFG 
6 ADFG 
7 ADFG, USFWS, ADEC, 

EPA 
8 ADFG 
9 USFWS 
10 USFWS 
11 ADFG 
12 ADFG 
13 NMFS 
14 NMFS 
15 NMFS 
16 Interested Parties 
17 Interested Parties 
18 Public Meeting, Rosie 

Ahtacnghavuak, Nuiqsut 
19 Public Meeting, Langston 

Chinn/Kuupik Corp. 
20 Trustees for Alaska 
21 Agency Communication 

22 Agency Communication 
23 Agency Communication 
24 Agency Communication 

25 Agency Communication 

26 Agency Communication 
27 Agency Communication 
28 North Slope Borough 
29 ADFG 
30 ADFG 

31 USFWS 

32 USFWS 
33 ADFG 
34 ADFG 
35 ADFG 
36 ADFG 
37 ADFG 
38 ADFG 
39 ADFG 
40 ADEC 
41 ADFG 

Response to Comments on Alpine 
Development EED Prior to Public Notice 

Topic EEDSection 
Air pollution impacts Section 4.3.22 
Technical reviews by third party Not applicable 
Flooding impacts, caribou migration Sections 4.2.1.3 and 4.42.2 
Pipeline height relative to caribou crossing Section 4.4.22 
Impacts from water withdrawal on fish Section 4.4.12 
Fish productivity criteria evaluation Not applicable 
Additional hydrology reports Not applicable 

Water sources Section2.5 
Wildlife impact evaluation Sections 2.1 0.2 and 4.4.2.3 
Wildlife habitat compensatory mitigation Section 4.4.2.3 
Lake recharge and water withdrawal Sections 2.5 and 4.4.1.2 
Impacts from gravel use Chapter4.4.12 
Drilling mud disposal Table 2.9.0-1 
Contamination to fish Section 4.3.12 
Water monitoring program Section 4.4.1.3 
Nuiqsut switching to cash-based economy Section 4.5.4 
Subsistence resource impacts Section 4.5.42 
Health effects of Nuiqsut residents Sections 4.3.12 and 4.3.22 

Increased income effects to Native groups Section 4.5.3.2 

Future oil development in region Section4.7 
NPR-A development and Alpine Section4.7 
infrastructure 
Sales oil pipeline capacity Section 22.1 
Future projects and oil transport Section4.7 
Additional future development plans for Section4.7 
Alpine 
Additional Nuiqsut infrastructure needed Section4.7 
for project 
Future roads to and from Nuiqsut Section 4.5.1.2 
Project lifespan Sections 2.1 0.2 and 4.4.2.3 
Colville River crossing Section 2.2.3 .I 
Ice bridge construction Section2.3 
Deep water sites used by overwintering AppendixM 
fish 
Colville River safeguards for preventing Table 2.9.0-1 
pipeline rupture 
HDD and permafrost Section 2.2.3.1 
Drill rig route of travel Not yet available 
Detailed information on culverts Section 2.1.2 
Culvert discharge estimates Section 4.2.3 
Drainage structures planned See response 
Hydrology reports AppendixM 
Water withdrawal plans Section 2.5 
Water sources Section 2.5 
Pipeline design at stream crossings AppendixM 
Pipeline route and elevation Section 22, Table 2.9.0-1 

September 13, 1997 
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ALPINE DEVELOPMENT PROJECT: 
ARCO RESPONSE TO PUBLIC COMMENTS FOLLOWING 

PUBLICATION OF THE EED AND PRIOR TO THE PUBLIC NOTICE 

Note: This document has been paginated with issues numbered and formatted, and typing 
errors removed since initial public release in May 1997. The location of documents 
referenced in this response is provided in Appendix M. 

1. Issue 

Provide a discussion of the estimated air pollution impacts of the Alpine Development, and 
respond to the NSB's request to place an air quality monitoring device in the village to 
gather pre-Alpine development data. The issue of concern is the increasing incidence of 
respiratory problems in Nuiqsut and the "dark or yellow cloud" often seen over Prudhoe, 
which at times extends to Nuiqsut. 

Response: 

We recognize that Nuiqsut is concerned about potential incremental impact from Alpine. 
Several months ago ARCO and other North Slope operators made initial attempts to kick
start a forum in this regard. We remain committed to moving forward on this regional issue. 
Our pre-application work indicates that Nuiqsut will avoid or incur very minimal air quality 
impact from Alpine due to prevailing wind conditions, use of emissions reducing equipment 
and comparatively small Alpine emission profiles. In the interest of moving ahead on the 
Alpine air issue, we suggest a two-pronged approach. First, we invite the NSB to attend all 
meetings ARCO will have with the Alaska Department of Environmental Conservation 
(ADEC) to obtain air quality permits. We took the liberty to invite the NSB to an 
ARCO/ADEC meeting that occurred April22, 1997. We appreciate the NSB's participation 
in this technical meeting. Future attendance and participation by the NSB should allow the 
NSB to better address the Alpine air quality issue. Second, we will support your suggestion 
that an air quality monitoring device be placed in Nuiqsut. Subject to mutual agreement, we 
will fund this device for a period of time, but we would recommend that a Native-owned 
entity manage the placement, operation, and maintenance to achieve the trust factor. Quite · 
possibly, local resident(s) could be trained to operate the device. 

2. Issue: 

Respond to the suggestion that technical reviews be conducted by a disinterested third party, 
like the North Slope Borough Science Advisory Committee (SAC). 

Response: 

We continue to encourage NSB involvement in the existing public review processes 
associated with the state and federal permitting regimes. Four ofthe five issues (excluding 
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air) already have third party reviews ongoing through the State/Federal Joint Pipeline Office 
(JPO) Pipeline right-of-way public process. Information generated by the JPO process and 
other state and federal permitting agency reviews of ARCO's permit applications will be 
available to the NSB for its consideration of rezoning approval. 

Issue: 

Provide information on the exposure of the proposed route to seasonal flooding and its 
potential greater impact on caribou migration patterns than alternative routes. 

Response: 

Over 5 years of floodplain data, including flood frequency and duration, local surface 
geomorphology, and over 40+ years of erosional and depositional landform information 
were collected prior to siting alpine facilities. This information was supplemented with 
additional detailed habitat mapping to ensure proposed Alpine facilities are sited in the least 
likely locations prone to flooding. This is an issue ARCO has not taken lightly. Very 
detailed floodplain studies were conducted to minimize impacts from flooding on our 
facilities. 

With respect to the alternate routes having differential impacts on caribou migration, all 
transportation corridor alternatives will have similar degrees of caribou/pipeline interactions. 
(Judged to be minimal since there is no road, and the pipe is >5 ft above the tundra.) Since 
the main direction of movement for all seasons, including calving, insect season, and fall 
migration through the transportation corridor is north and south, caribou reaction will be 
identical whether the pipe alignment is a few miles north or a few miles south of the 
proposed route. Caribou impacts will be significantly increased at either pipeline alternative 
if a gravel road is constructed along any route. 

Issue: 

Provide a brief written report (including detailed referencing) that gives convincing evidence 
that the five ft height is adequate for caribou crossing. 

Response: 

In cooperation with ADFG and the USFWS, ARCO Alaska has been testing different 
caribou mitigation measures in our north slope oilfields for many years. Proper pipeline 
height has been one of the primary research components of this extensive study. After more 
than 20+ years of testing many different caribou mitigation measures, the USFWS, ADFG, 
NSB, and AOGA formed a caribou steering committee and charged these caribou experts to 
evaluate the effectiveness of all mitigation measures and recommend best design for 
providing free unimpeded passage of caribou. This Caribou Steering Committee reviewed 
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the entire 20+ year literature and historical record on north slope caribou and issued its 
report of findings in July 1994. 

A copy of that report, which was reviewed, edited, and approved in writing by the NSB 
Director of Department of Wildlife Management, is enclosed (see Appendix M). With 
respect to pipeline height it was the conclusion of the caribou scientists that a 5 ft height did 
not present any barrier to normal caribou movement. Page iv of the executive summary 
reviews this conclusion. A detailed review of the literature on this subject is then 
summarized beginning on page A-17. Specific design criteria are identified in that section 
of the steering committee report. 

The caribou steering committee further found that traffic on main roads is the primary 
impact on caribou movement and crossing success. Further, drifting snow along a pipeline 
elevated to a minimum of 5 ft without adjacent gravel road was not judged to present any 
impediment to migrating caribou; since snow likely will not drift to any appreciable height 
along a pipeline without gravel road, and the tundra is mostly snow free prior to the spring 
calving caribou migration. 

To further eliminate any potential for caribou impediments along the pipeline route, ARCO 
has designed four strategically placed sections with pipeline elevations raised to 8-9 ft above 
tundra grade at locations of key caribou north/south migration. In addition, approximately 9 
vertical expansion loops (with pipe heights up to 25 ft above grade and 40-80 ft between 
vertical sections forming a loop) are being designed along the pipe route. 

5. Issue: 

Provide the location of non-fish bearing lakes intended for water withdrawal and the field 
sampling data indicating fish are not present. 

Response: 

Table 1 summarizes fish presence in potential water supply lakes in both the project 
development area and transportation corridor. Figures 1 and 2 identify the location of each 
lake. In general, lakes within the project development area and along the east bank of the 
Colville River contain a variety of species, including least cisco, broad whitefish, round 
whitefish, arctic grayling, Alaska blackfish, and ninespine stickleback. Shallow thaw lakes 
east of the Colville River that are not connected to a drainage system generally contain 
either ninespine sticklebacks or nothing. The large lake in the northern portion of the 
transportation corridor, MC7903, has a connection to the Miluveach River and has contained 
arctic grayling, broad whitefish, Alaska blackfish, and ninespine stickleback in low 
numbers. 
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T'~ble 1. Fish species Identified from potential water source lakes within the project development area 

and transportation corridor. 

Maximum Number 
Depth Least Arctic Broad Humpback Round Arctic Alaska Fourhom Slimy Ninespinc of 

Lake (feel) Cisco Cisco Whitefish Whitefish Whitefish GraxlinG Blackfish Scutein Sculein Stickleback Seecies 
Project Area Lakes 
0!1533 12.3 Yes Yes Yes Yes .. 
L9310 24.1 Yes Yes Yes Yes Yes s 
L93ll 13.1 Yes Yes Yes 3 
L9312 12.5 Yes Yes Yes Yes Yes s 
L9313 14. I Yes Yes Yes 3 
L9316 12.6 Yes Yes Yes Yes 
L9321 12.3 Yes Yes Yes 3 
M9524 I 1.4 Yes Yes Yes Yes Yes s 
M9525 4.2 Yes Yes Yes 3 

Transportation Corridor Lakes 
L9121 6.5 Yes 1 
L9122 5.1 Yes I 
L9123 7.2 0 
L9125 5.0 (not sampled) 
L9126 5.5 (not sampled) 
L9128 7.0 () 

(.9129 4.5 (not sampled) 
L9331 13.0 (not sampled) 
L9332 15.6 Yes Yes Yes 3 
L9333 13. I Yes Yes Yes 3 
L9334 22.0 Yes Yes Yes Yes Yes Yes 6 
L9335 9.6 Yes Yes 2 
M95tH 8.3 Yes Yes Yes 3 
M9502 10.4 Yes Yes Yes Yes Yes 5 
M9505 11.3 Yes Yes I 
M9514 2.4 Yes I 
M9516 5.3 0 
M9528 4.0 Yes 1 
M960l 6.2 0 
M9605 7.2 () 

M9614 6.4 () 

I 
I M9617 6.9 () 

I 
M9619 6.6 0 
M9620 7.2 0 
MC7903 9.3 Yes~· Yes Yes Yes 4 
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6. Issue: 

Provide criteria to evaluate fisheries productivity of each of the water sources to be used 
during the course of the project, with the objective of directing water use to lakes with lower 
productivity. 

Response: 

Criteria are the catch rates and number of species in each lake obtained from baseline 
sampling. These data are contained in a volume summarizing all catch data for each lake 
surveyed for fish, that has been provided to ADFG. 

7. Issue: 

Provide reports describing hydrology in the project area. 

Response: 

Hydrology reports are enclosed with this document (see Appendix M). 

8. Issue: 

Identify water sources that will be used on a continuous basis for seasonal ice road 
construction, development drilling, and operations. 

Response: 

Potential lakes for use during the project are listed in Table I and shown in Figures I and 2. 
The water source and use plan, to be complete by the end of September 1997, will identify 
the water sources to be used on a continuous basis. 

9. Issue: 

There is a disconnect between the biological information and the facility siting in the EED. 
Unsupported assertions regarding avoidance of high value habitat appear relative to pipeline 

. routing, and road, pad, and airstrip design. In addition, more attention should be given to 
proper timing of aircraft use restrictions. There are also unconvincing assertions in the EED 
that predator/scavenger populations will not be affected by the Alpine Development. 
Explain what measures will be adopted that are different from those in existing oilfields 
such that these problems will not recur in the Colville Delta. Also explain the preclusion of 
gravel removal as an option for habitat rehabilitation in the EED, except in isolated cases . 
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Response: 

Prior to fmalizing our preferred facility locations, ARCO met with USFWS, EPA, USACE, 
and ADFG (on several occasions) to discuss and design the appropriate criteria for 
evaluating fish and wildlife use. With this agency guidance, four habitat use (value) 
categories were developed. 

1. Habitats of Regional Importance for Birds: five species selected (yellow-billed loons, 
tundra swans, brant, greater-white fronted goose, and bar-tailed godwit). 

2. Habitats of Subsistence Use Species 20 birds and 9 mammal species selected. 

3. Diversity of Habitat Use Among Wildlife Species. 

4. Habitat Use by Threatened and Endangered Species focusing on the number of seasons 
of habitat use- pre-nesting, nesting, and brood rearing. 

While we agree that the amount of habitat within a region is one measure of that area's 
importance, with guidance from the four resources agencies referenced above, ARCO used 
all four categories to formalize our environmental input to fmal facility siting. As described 
on page 3-8 of the EED, four options for gravel facility locations were evaluated by a team 
of expert scientists. Habitat use (value) was the primary criteria used in evaluating these 
options. We believe our statements regarding a minimization of habitat loss are supported 
by these evaluations. Some brief elaboration relevant to points raised in the 2 Jan 97 
USFWS letter may clarify our statements. 

Pipeline Routing B: While possibly not readily apparent to reviewers, due to the scale of 
mapping, the pipeline route was modified (over the initial engineering more direct route) in 
several locations to minimize habitat disturbance and fish and wildlife impacts. 
Environmental re-alignments are depicted on Figure 4.4.2-18, page 4-108. Modifications 
were made in the alignment to route around drained-lake basins (high diversity of habitat 
use), swan and brant nesting areas (regionally important species) and habitats used by 
spectacled eider during multiple seasons (threatened species). Pipe was routed on higher 
ground when possible to minimize flooding concerns and minimize disturbance to habitats 
and animals from oil spills. In scoping meetings, initial agency opinion expressed minimal 
concern for potential habitat impact from elevated pipe only (without road). Hence, while 
several modifications were made in alignment as referenced above, pipeline length and cost 
were also evaluated when considering lengthy alternative re-routes. 

Road and Pad Design - The two drill pads and a road were sited to avoid direct 
encroachment on, and loss of, existing swan and brant nests (regional important birds). The 
road in particular was re-routed to avoid the brant nesting colony. Also, within the 
constraints placed by adjacent lakes, these pads and their connecting road were sited to 
provide appropriate buffers at those nest locations. In addition, following public input, the 
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Alpine #2 pad was moved away from the abundant and diverse bird activity that occurs 
throughout the summer season at Nanuk Lake (subsistence activity, habitat of regional 
important, and diversity of habitat use). 

Airstrip- The airstrip occurs on a habitat type that, while very abundant in the adjacent 
tundra (co-dominant), occupies only about 2.5 percent of the river delta. However, 
"regional" or "local" abundance may not be the best single measure of overall habitat value. 
We analyzed all four criteria described above and selected the preferred location of the 
airstrip over three other locations to best maximize protection of both habitats and birds. 
Several evaluations led us to this preference. 

• Clustering the airstrip with the processing facility with the Alpine Pad #1 places all 
project activity centers and noise generation sources within an approximate 0.5-mile 
radius. Thus habitat direct and indirect disturbance is greatly minimized, verses 
spreading these facilities up to 3 miles apart. This location also moves the air traffic 
away from concentrations of activity by regionally important birds and diverse numbers 
of birds at Nanuk Lake, the brant nesting colony north of Nanuk Lake, and the nesting 
swans also north of Nanuk Lake. As shown on Figure 4.4.2-11, if the airstrip were 
placed to the west (either along, north of, or south of the road), it would both directly 
and indirectly impact habitats that support more regionally important species, and which 
receive high subsistence use. 

• With respect to actual habitat loss and value, the preferred airstrip location occurs in 
habitats (moist sedge-shrub meadow) that support only two species of the five species 
used in the regional important analysis (Table 4.4.2-5, page 4-87). Habitats at the 
western alternative airstrip locations support all five regionally important species (Figure 
4.4.2-11). 

• A further component we analyzed in the EED to arrive at the preferred location included 
knowledge based on prevailing wind, about 3/4 of all plane departures will be to the 
northeast and not towards the higher used bird habitats and subsistence areas near Nanuk 
Lake. When planes must depart towards the west, they will be at approximately 2,500-ft 
elevation, and will have turned east before approaching the Nanuk Lake area (personal 
communication with AAI aviation). 

• When using the second criteria recommended by resource agencies (subsistence habitat 
use) the preferred airstrip location occupies habitat that is used by only 4 of the 20 
analyzed bird species (Table 4.4.2-6). And fmally, using the threatened species habitat 
analysis, the airstrip is in habitat that is used during only one season (out of three 
possible), while alternative location habitats are used during all three seasons (Table 
4.4.3-1, Figure 4.4.3-1). 
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Hence, while moist sedge-shrub meadow may not be very abundant near the airstrip, using 
criteria recommended by the resource agencies, this habitat and the airstrip location is used 
less by selected important indicator species than habitats at alternate locations. 

Finally, while not directly habitat related, the airstrip location also was selected based on the 
safety preference for prevailing winds and site elevation (to minimize flooding of the 
airstrip). 

Predator/Scavenger Populations - As stated in the EED, ARCO does not expect to see 
predator problems develop at Alpine that are similar to PBU and KRU for primarily two 
reasons. First, all camp waste will be managed and controlled by ARCO, and not 
subcontracted to a third party for secondary handling. All food will be incinerated 
immediately following collection. And, while dumpsters are not likely, if used, they will be 
state of the art bear- and fox-proof containers. Second, we are estimating a small population 
of workers (about 50 during operation) with a single camp facility. Food will be served in 
only one location. These conditions are significantly different from those at PBU and KRU 
and hence, we believe will allow control of this issue. 

Revegetating Gravel in Place- The EED references that final site rehabilitation likely will 
include both gravel removal and leaving some gravel in place. While rehabilitating a gravel 
removal footprint under some physical conditions is more conducive to successful site 
rehabilitation, under other physical conditions it can be more difficult than treating gravel 
left in place. Research in PBU and KRU has shown that in ice-rich soils, removing all 
gravel fill after 15 to 20+ years can greatly complicate local thermokarsting and create site 
conditions that are more difficult to revegetate. Soils at the Alpine gravel sites are mostly 
ice rich. Thaw of over 10 ft has been observed in these conditions. Creating a deep, narrow 
thaw trench in a long linear feature along the removed access road perpendicular to natural 
flow may not be the best overall site rehabilitation scheme for this area. Many physical and 
biological factors need to be evaluated prior to actual site rehabilitation before judging that it 
will be most desirable to always remove the gravel for site rehabilitation. 

10. Issue: 

Provide response to the need for compensatory mitigation of high value wildlife habitat 
affected by the in-field facility footprint. 

Response: 

The location of the footprint avoids most high value wildlife habitat for the groups of 
species identified by the USFWS as (1) regionally important species, (2) species used for 
subsistence, and (3) threatened/endangered species. Some high value habitat was reported in 
the EED to occur at the footprint. However, based on further evaluation of the site using 
refined engineering design and data from the 1996 field program, ARCO has determined 
that the footprint will not directly impact high value habitat for these groups of species . 
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Furthermore, aircraft traffic will be restricted to minimize disturbance to wildlife. Some of 
the proposed restrictions and other mitigation measures as discussed in the EED (p 2-23, 4-
106 to 109 and elsewhere in Chapter 4) include: 

• limiting airstrip use between June 1 -July 15 to aircraft weighing less than 105,000 lbs 
take-offweight (i.e., Boeing 737 prohibited) unless excepted by FAR PART 36-Stage 3 
(noise level category), safety emergency, or by the Subsistence Oversight Panel (see 
Nuiqsut mitigation section ofEED), 

• minimizing aircraft use during June 1 - July 15, 

• maintaining 500-ft minimum altitude except for take-off and landing patterns, 

• maximizing aircraft use during winter, and 

• conducting a 3-year ($150,000 per year) waterfowl monitoring program related to 
airstrip impacts. 

• ARCO has sited and designed the project to mitigate loss or disturbance of high value 
wildlife habitat, and to avoid the need for compensatory mitigation. 

11. Issue: 

Discuss if recharge in the lakes is sufficient to compensate for planned water withdrawal . 

Response: 

ARCO is examining several options for ensuring water requirements are met for the project. 
These options all take into account the state requirements which prohibit water use from 
lakes less than 7 ft deep and authorize use of a maximum of 15 percent of the water beneath 
the ice for lakes exceeding 7 ft. The options include withdrawing water from a number of 
lakes meeting the criteria (see enclosed map of potential lakes for water withdrawal). 
Recharge of the lakes would be accomplished by overbank flooding, snow melt overland 
flow, groundwater flow, snow capture (fence), or piping water (as suggested by ADFG) 
from the Sakoonang or Nechelik channels. ARCO has conducted flood studies in the delta 
which suggest the lakes would recharge every year (95-24 & 25), 1-3 years (93-16), 3-5 
years (93-13 & 85-33), 3-10 years (93-21), and 5-25 years (93-10,11,12). The contribution 
of the other water sources to recharge the lakes has not been specifically studied but snow 
fences could theoretically provide 10-20 percent of the estimated 3 million cubic ft of 
estimated annual water use. ARCO is planning a groundwater recharge study this summer . 

Response to Comments on Alpine 
Development EED Prior to Public Notice K-12 

September 13, 1997 

··.-.') ... • } 

• 

• 



• 

• 

• 

12. Issue: 

Provide discussion of impacts associated with each gravel source alternative, particularly 
those affecting fisheries habitat. Identify any proposed mitigation. 

Response: 

The preferred approach to obtaining gravel for the project is to purchase material from 
ASRC, which has a permitted gravel site near the project. The following discussion of 
potential impacts from this site is provided on page 4-54 of the EED. 

The preferred material site is approximately one mile south of the crossing point of the east 
bank at the Colville River. Since site development would create an upland pit, there are no 
immediate impacts to fish. When gravel removal is completed, the site could be 
rehabilitated as a deep lake, thus providing potential fish habitat. The pit would need a 
connection to a nearby waterbody for fish passage. A large drainage lake adjacent to the 
mine site likely contains fish and has access to the Colville drainage system. Connecting the 
abandoned mine site to this lake system should provide additional lake rearing habitat and 
access to other habitats. Details would be developed as part of a rehabilitation plan during 
site permitting. 

The lake (M9603) adjacent to the gravel site contains substantial shallow water habitat that 
provides high value rearing areas, but appears to be deficient in overwintering habitat . 
There is one deep channel (17ft deep) that connects the two main basins, but the basins are 
generally less than 10 ft deep. Connecting a deep gravel pit to the lake could increase the 
availability of overwintering habitat and allow a substantially larger fish population to 
utilize the abundant rearing habitat. 

13. Issue: 

Provide discussion of disposal of drilling muds along sand banks of the Colville River from 
construction of the pipeline. 

Response: 

The EED describes the disposal of drilling muds on pages 2-12 and 4-22. There will be no 
disposal of drilling muds along sand banks of the Colville River. Drilling muds from the 
HDD will be hauled back to KRU for disposal. Drilling muds at the drill sites will be 
reinjected into the wells . 
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14. Issue: 

Provide discussion of release of contaminants on fish. Discuss the need to collect fish, 
water, and sediment samples to obtain background levels of heavy metals and hydrocarbons. 

Response: 

The water quality section of the EED ( 4.3 .1, pages 4-17 to 4-23) describes the background 
levels of 14 trace metals and other chemistry in the Colville River. Appendix Table H in the 
EED lists concentrations for samples taken by the USGS during 12 periods between 1975 
and 1981. The results show that background levels of trace metals are naturally higher than 
the freshwater chronic aquatic toxicity criteria established by EPA. Trace metal 
concentrations were similarly higher than the EPA criteria in samples collected by the 
USGS on the Kuparuk River before development of the KRU. Fish have not been sampled 
to establish baseline levels of metals, but ARCO will collect and analyze a small number of 
fish for this purpose during the 1997 field program. This effort combined with the existing 
water quality data for lakes (Table 2) will provide background levels of heavy metals and 
hydrocarbons. 

15. Issue: 

Provide information on any monitoring program to regularly track the quantity of water 
removal and water quality in the lakes. 

Response: 

Water removal will be monitored two ways. A water pump will be placed at Lake 93-13 for 
the life of the project or until the volume of water is insufficient to supply water to the in
field facilities. The pump will have a meter that records water use in gallons. Water 
withdrawn from other lakes will be tracked by recording the number of truck loads of known 
water holding capacity. Water removal will cease once the volume monitored by the 
metered pumps or number of truck loads equals the state-approved limits for a given lake. 
Daily records of water use will be maintained by the site manager of the Alpine 
Development. This same process is followed at the KRU and PBU. Water quality will not 
be monitored because the state requirements for water removal from lakes will prevent 
deterioration of water quality. 

Socio-Economic Impact Issues 

16. Issue: 

What would be the costs to Nuiqsut of switching to a cash-based economy? 
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Table 1. Available water quality data from potential water source lakes within the 
project development area and transportation corridor. 

Maximum 
Depth Area Conductivity Chloride Sodium Calcium Magnesium Hardness 

Lake (feet) (acres) ("S/cm) (mgt1) (mgll) (mgll) (mgll) (mgll) 

Project Area Lakes 
B8533 24.1 114.5 138 19 11 4.7 2.4 22 
L9310 13.1 60.5 97 10 4.8 11 3.7 43 
L9311 12.5 21.5 98 10 5 14 4.7 54 
L9312 14.1 99.9 47 8 4.5 1:1. 2.1 27 
L9313 12.3 68.9 83 19 9.3 8 3.1 33 
L9316 12.6 22.1 98 13 7.7 4.8 2.4 22 
L9321 12.3 37.0 113 10 5.6 4.4 1.8 18 
M9524 11.4 129.7 95 
M9525 4.2 103.6 280 

Transportation Corridor Lakes 
L9121 6.5 138.8 206 
L9122 5.1 184.6 252 
L9123 1:1. 414.0 92 6 2 19 1.3 53 
L9125 5 
L9126 5.5 
L9128 7 347:1. 125 5 1.9 22 1.4 61 
L9129 4.5 
L9331 13 16.1 2 1.8 5 1.6 19 
L9332 15.6 32.4 73 3 2.3 10 2 33 
L9333 13.1 12.5 109 2 2.4 8.5 2.2 30 
L9334 22.0 514.8 113 2 1.8 9 1.5 29 
L9335 9.6 167.7 58 2 4.1 7.6 1.6 26 
M9501 8.3 65.9 88 
M9502 10.4 32.6 90 
M9505 8.3 67.0 66 
M9514 2.4 175.4 234 
M9516 5.3 31.4 172 
M9528 4 206.8 329 
M9601 6:1. 360.9 144 
M9605 7.2 307.8 137 
M9614 6.4 162.6 125 
M9617 6.9 382.8 
M9619 6.6 88.1 
M9620 7.2 43.9 
MC7903 9.3 1197.3 165 10 3.9 25 2 70 

Dissolved 
-

Solids 
(mgll) 

46 
130 
100 
150 
54 
18 
90 

88 

72 

38 
40 
49 
27 

<10 

. ... 

144 



Response: 

As discussed in the EED (Sec. 4.5.3, pp. 4-126-131), Nuiqsut is characterized as a dual 
economy in which both cash and subsistence resources play central and interdependent 
roles. One interesting feature of this dual system is that contemporary successful 
subsistence practices are directly correlated to the amount of cash the hunter/fisherman has 
at his/her disposal to acquire the necessary tools and· equipment to pursue subsistence 
activities (firearms and ammunition, transport snowmachines, A TV's, boats and motors, 
fuel--fishing gear, etc.). A detailed examination of household expenditures in Nuiqsut for 
subsistence purposes is contained in R.C. Harcharek..1994. North Slope Borough 1993/94 
economic profile and census report. Vol. VII. North Slope Borough Department of Planning 
and Community Services, Barrow, AK, pp. NUI-35-6. This correlation between cash 
income and the ability to pursue marine mammal hunting (especially the bowhead whale) is 
particularly important since the costs to Nuiqsut whalers of conducting the hunt from Cross 
Island, located some 90 boating miles from the village, are much higher than are those of the 
other two Beaufort Sea whaling communities of Barrow and Kaktovik. 

Therefore, with regard to the connection between the cash and subsistence sectors of 
Nuiqsut's dual economy, the most important presently foreseen impact would consist of 
increasing cash-earning opportunities through employment on Alpine related activities, and 
increasing dividend payments through regional and village corporations providing 
contracting services, or realizing Alpine production revenues. 

It is not a question of switching from a subsistence/barter economic system to one of cash
based maintenance. As noted in the detailed summaries contained in Harcharek, ibid, pp. 
NUI-1-36, Nuiqsut's present socio-economic circumstances primarily involve household 
incomes derived from local wage employment where, although under-employment is locally 
perceived as high, unemployment is low ( 5.2 percent of a local workforce of 193 individuals 
in a population of approximately 425 in 1996). It is more a question of increasing 
household cash incomes which would then, presumably, be reflected in additional 
expenditures on subsistence pursuits as, clearly, subsistence activities occupy the primary 
position in the spectrum of Kuukpikmiut socio-cultural and nutritional preferences. 

17. Issue: 

What would be the costs associated with the loss of fish, caribou, waterfowl as subsistence 
resources? 

Response: 

Various efforts have been made in studies conducted by ADFG Subsistence Division and 
other agency commissioned studies (as, for example, M. Galginaitis. Subsistence harvest 
resource patterns: Nuiqsut. OCS Study MMS 90-0038 (Special Report No. 8), prepared by 
Impact Assessment, Inc., La Jolla, CA) to measure the cash replacement costs of foods 
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consumed from the subsistence harvest. Taking into account the actual cash costs of 
subsistence activities (as discussed in the issue, above), this question seems to be what 
would be the increased net cash expenditures for acquiring food by purchase as in contrast to 
the cost of those products produced from hunting and fishing. There is no adequate answer 
to this question except to state that in the case of Nuiqsut, subsistence items as a percent of 
total diet are among the highest of any village in Alaska. (Harcharek, ibid, pp. NUI-31-36) 
and their replacement costs with purchased food items would likely be higher than average 
even when compared to other rural communities. The areas in which the costs of 
replacement would be greatest are for locally caught fish (which constitute roughly one third 
of household consumption of subsistence items), caribou (again, one third), and marine 
mammals (which normally make up one third of the subsistence component of household 
diets during those years when a successful bowhead whale hunt is achieved). Other 
subsistence species (moose, waterfowl and birds, bear) make up much smaller components 
of normal household diets. However, this in no way lessens the importance of these species 
to the practice of the subsistence lifestyle. Losses of any of them on either a seasonal or 
long-range basis would constitute impacts measured primarily as adverse cultural costs 
rather than as expensive cash replacement needs. 

Mitigation measures proposed to date have been developed with an overwhelming 
consideration of subsistence and cultural activities. Nothing in the design, projected 
facilities, and operations associated with the Alpine Development Project will have a greater 
than negligible effect on the habitats or subsistence resources upon which the Kuukpikmiut 
base their subsistence lifestyle. Consequently, projected impacts are best assessed in light of 
potential increases in local incomes derived from Alpine-related employment, service 
contracting, and indirect production revenue, and the opportunities which those may provide 
for increased local subsistence hunting and fishing. There will be no increase in hunting 
pressure from non-local project employees since the oil company operator's policy prohibits 
such activity while they are on duty at their oilfield work locations. 

18. Issue: 

What will be the health effects on Nuiqsut residents as a consequence of possible new 
pollution sources: air, water, food supplies? 

Response: 

Nuiqsut and the NSB have raised questions relating to air quality both on a regional and a 
local basis. Both parties have asked, in effect, if the Alpine development will cause a 
deterioration of air quality in the village. This matter is responded to above. Emissions 
from the proposed facility will be kept well within federal and state minimum air quality 
standards. The physical location of the facilities which will add incremental levels of air 
pollutants to the delta region is such that any plume produced by the facilities will rarely 
reach Nuiqsut (prevailing winds, distance from facility dispersion occurs, etc.). In any 
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event, legitimate public concerns regarding health effects from deterioration in air quality .-?\_-.' , 
are to be addressed by expert health professionals in seminars scheduled to be held in tJ 
Nuiqsut. These seminars will address effects from all potential sources of air quality 
deterioration, including those presently generated within the village (indoor air quality, for 
example) as well as those which may be produced at Alpine. In addition, ARCO has agreed 
to support an in-village air quality monitoring program (~ee Response 1, above). 

Numerous questions regarding water quality have been posed by reviewing agencies as well 
as Nuiqsut residents (see Response 8, above). Except in the event of an oil spill from either 
facility operations or the pipeline, there will be no pollutants discharged to the waters of the 
Colville delta and pipeline transportation corridor. In addition, water which is to be 
withdrawn from lake sources for oilfield development and operations purposes will be 
strongly regulated by the state to insure that no deterioration of fish habitat quality occurs. 

Obviously, health effects produced by consumption of contaminated food are directly 
related, in the case of Nuiqsut, to the health of the subsistence species upon which such a 
large component of the diet is based. Here again, maintenance of air quality standards 
eliminates one possible source of the introduction of contaminants to the food supply chain. 
In the case of water quality, the only potential for degrading quality would result from an oil 
spill which could adversely effect limited fish habitat and waterfowl use areas. Discussions 
of these possible adverse effects appear in the appropriate sections of the EED. 

19. Issue: 

Industrial developments in frontier areas have often given rise to increased use of drugs and 
alcohol by Native groups as well as by immigrant workers. Won't the Alpine Development 
also have the effect of providing income enhancements to local people which may then be 
spent on alcohol and drugs thus creating the attendant social dislocations which accompany 
such use? 

Response: 

All North Slope industrial operators, including those companies owned and managed by 
Native corporations, have and enforce strict policies prohibiting drug and alcohol 
importation and use. Such will certainly be the case with Alpine related operations in all 
phases. The operator, as a direct source of drugs and alcohol, is not at issue as security 
measures have insured that its operations have effectively enforced its prohibition policies. 
Control of employees behavior when they are not present at their work locations, are off
shift, or, in the case of employees who may permanently reside in Nuiqsut, Barrow, or one 
of the other NSB villages is clearly outside either the operator's capability or the employee's 
rights and interests. However, the operator has commonly provided social, medical, and 
counseling services to employees who require or request them. In addition, revenues 
received by the NSB from its taxes upon oilfield properties will be enhanced and may, in 
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some measure, be devoted to the areas of health and social services where drug and alcohol 
related problems are treated. 

The problem of drug and alcohol abuse and the accompanying socio-cultural disruptions 
they cause are features of society at large and are not limited to rural and frontier 
communities. However, it is unlikely that the provision of more money in the form of 
employee wages from Alpine associated activities will be used primarily to acquire drugs 
and alcohol. Indeed, the operator's strict prohibition policies have the effect of controlling 
access to and thereby decreasing locally available supplies. This is not to say that a project 
such as the Alpine Development will eliminate drug and alcohol related problems. On the 
other hand, it will not exacerbate what is currently recognized by the social service and 
health care agencies of the NSB as a major set of problems in all its constituent 
communities. 

Cumulative Impact Issues 

20. Issue: 

"How will Alpine development influence the probability of further oil development in the 
region, and expansion of the community ofNuiqsut and its infrastructure?" 

Response: 

As stated in the EED Section 4.7.1.3, further development in the region is a function of 
availability of access to prospective lands, pre-lease and post-lease exploration/delineation, 
production testing, engineering analyses, economic evaluation, permitting, construction, and 
development operations. The EED discusses specific tasks associated with the above 
considerations, and provides estimated time frames for completion of these tasks and 
potential development of different regional areas. 

Alpine influences the probability of further oil development in two ways: (1) it pays for and 
proves viable the application of horizontal directional drilling (HDD) technology for 
pipeline river crossings, and (2) for projects using Alpine infrastructure, it may reduce 
prospective project(s) costs by eliminating approximately 35 miles of required pipeline, one 
major and two minor pipeline river crossings, and may eliminate the cost of standalone 
processing facilities. However, eo-use of Alpine would be dependent on resolution of a 
number of issues including but not limited to: status of Alpine production rate, displacement 
of Alpine production, crude oil characteristics, and gas-to-oil ratios. The attached Alpine 
production curve depicts a rather quick production decline affording opportunities for non
Alpine production capacity. 

As Section 2.9 Mitigation Measures and Section 4.0 Affected Environment, Environmental 
Consequences, and Mitigation Measures of the EED discuss, ARCO has specifically 
designed Alpine to avoid or minimize impact to the community and infrastructure in 
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Nuiqsut. Community and/or infrastructure expansions in Nuiqsut, ifthey occur, would be •.. '''"'\.·, 
the result of native contractors' discretionary decision to locate construction 11 
personnel/equipment in Nuiqsut, and/or other non-ARCO decision makers. ARCO has no 
plans in this regard. Therefore, expansion of Nuiqsut's community or infrastructure is 
speculative. Please see related responses below for additional information. 

21. Issue: 

Compare the likelihood of NPR-A development with and without the infrastructure 
proposed for Alpine. For economically recoverable oil deposits of various sizes, at what 
range from Alpine would it be profitable to develop? 

Response: 

Alpine's limited influence on NPR-A oil and gas prospects, as noted above, may extend for 
up to a 25 mile radius from Alpine, most particularly northwest, west, and southwest of 
Alpine. This radius is primarily driven by pipeline hydraulics and reservoir characteristics 
including pressure and gas-to-oil ratios. Fundamental considerations for facility sharing 
between Alpine and NPR-A prospects would include crude oil type, corrosive characteristics 
of produced fluids (major cost impact) and gas, and likelihood of resultant slug flow in a 
cross country pipeline. Issues regarding the need for standalone on-site separation of oil, 
gas, and water (i.e. shipping 3-phase oil vs. sales quality oil) and pipeline sizing would be 
the primary decision points taking into account the cost saving opportunities provided by 
Alpine processing facilities and sales quality pipeline. If a future discovery occurs in NPR
A, the loading status of Alpine's oil and gas processing equipment at that point in time will 
become a key issue in designing future development scenarios. 

However, the overall likelihood of NPR-A development is based each prospect's 
profitability after completion ofthe many tasks noted in Section 4.7.1.3 of the EED. The 
range from Alpine alone cannot determine profitability. Exploration drilling success is 
essential to begin evaluation of profitability. Since private sector drilling in the NPR-A has 
been prohibited to-date, and previous government sponsored drilling is limited and 
technologically outdated, successful NPR-A exploration and development is speculative and 
not within the reasonably foreseeable future (see Section 4.7.1.3 ofEED). 

22. Issue: 

Considering the capacity of the sales oil pipeline and the capacity of the Alpine processing 
facility, how much additional product might be handled through the Alpine infrastructure? 
Will expansion of the footprint at Alpine be necessary? How much development would be , 
necessary, at what distance, before additional processing facilities/airports/personnel camps 
would be required? 
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Response: 

Current design of the pipeline provides an upper production limit of 93,000 barrels per day. 
The process facility is designed to handle Alpine's peak production of 70,000 barrels of oil 
per day in the year 2001. Initial startup rates of 40,000 barrels of oil per day are expected in 
year 2000. The attached Alpine production curve predicts future production rates and the 
corresponding rate of production decline. It is possible to increase the Alpine pipeline 
capacity to approximately 200,000 barrels per day and the processing facility to above 
70,000 barrels per day with incremental investment and equipment. Both increases in 
capacity could be achieved without increasing the gravel footprint as currently proposed. 
Incremental equipment would be placed on existing gravel pads. The question regarding 
how much development and at what distance has been addressed above. 

23. Issue: 

Is there a point (south of the Colville Delta) at which it would no longer be economic to 
transport oil via Alpine? Would additional crossings of the Colville be necessary? Might 
one end up with an additional pipeline crossing of the Colville River just south of Nuiqsut 
that would handle all oil from NPR-A? 

Response: 

ARCO may be among a number of oil and gas operators in the NPR-A, therefore, the 
following answer is solely ARCO's perspective. The above mentioned 25 radius discussion 
applies to this question. The 25-mile radius extends approximately 17 miles south of 
Nuiqsut and would intersect the Colville River approximately 2 112 townships (15 miles) 
west to southwest of Nuiqsut due to the natural meandering of the Colville River. The 
economic viability decision of an additional pipeline crossing within this radius is discussed 
above. Additionally, it is possible that a pipeline from NPR-A may run west instead of east. 
The ultimate route will depend on considerations such as the size, location, ownership, and 
number of discoveries in NPR-A. The environmental impact statement(s) for NPR-A will 
address these pipeline alternatives, which at this time are speculative and beyond the 
foreseeable future. 

24. Issue: 

What assurances can ARCO provide regarding incremental increases in the footprint of 
development within the Colville Delta? Is enough known about the geology of the mid- and 
outer delta to rule out additional roads and production pads (aside from Fiord)? 
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Response: 

ARCO's discussion in Section 4. 7 .1.3 of the EED is the best available forecast of cumulative 
impact and timing for that impact within the Colville Delta. 

25. Issue: 

What infrastructure will be associated with the project to provide gas to the village of 
Nuiqsut? What additional gravel fill, structures, activities, and impacts are associated with 
this project? 

Response: 

In Section 2.9 Mitigation Measures of the EED, ARCO committed to making available, free 
of cost, up to 500,000 cubic ft per day of natural gas for Nuiqsut's domestic, governmental, 
and other uses within the City limits of Nuiqsut. The gas would be made available at a 
custody metering outlet at the Alpine processing plant. ARCO has no obligation beyond 
this outlet other than (1) a verbal agreement to provide space on its pipeline vertical support 
members extending to the west side of the Colville River HDD crossing for a potential gas 
line (or electric line as ARCO has subsequently recommended), and (2) a commitment to 
coordinate with and assist the North Slope Borough and Nuiqsut regarding their planning. 
No additional gravel footprint is associated with ARCO's obligations. 

The North Slope Borough has expressed an interest in transporting gas or electricity to • 
Nuiqsut and is working on a preliminary engineering report. 

26. Issue: 

"To what extent does the existence of Alpine increase the likelihood of an expanded road 
network to and from Nuiqsut? If production wells are built on the west side of the Nechelik 
Channel, is it likely that there will be a road to Nuiqsut? If Nuiqsut serves as a base for 
development on the west side, will there be a need to expand the Nuiqsut airport?" 

Response: 

The Alpine Development, as conceived in the EED and supporting documents, does not 
require or need: (1) a permanent gravel road, with bridge(s) from Kuparuk. to Nuiqsut or 
Kuparuk to Alpine or from Nuiqsut to Alpine, (2) an expansion of the Nuiqsut airport. 
Alpine has no impact on the likelihood of an expanded road network to Nuiqsut. Alpine can 
not afford, and does not need under any known conditions, a gravel road and associated rig
capable/vehicular river crossings (see Section 3.0 Alternatives To The Proposed Action in 
EED). A road to or from Nuiqsut is speculative in nature and in ARCO's estimation, beyond 
the foreseeable future. 
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Alpine reserves, as currently mapped, that lie west of the Nechelik Channel of the Colville 
River could be produced from the proposed Alpine Pad #2. Non-Alpine production wells 
that may eventually be located west of the Nechelik are discussed in Section 4.7.1.3 of the 
EED, however, these wells are speculative in nature and beyond the foreseeable future. 
Non-Alpine production facilities in this area would be subject to the 25 mile radius 
discussion above. 

27. Issue: 

What is the expected lifetime of the project? What restoration techniques will be used to 
return the facility area to productive wildlife habitat? 

Response: 

The attached Alpine production curve depicts potential production rates as far as 30 years 
into the future, although the current economic life of the project is estimated to be 20 to 25 
years. 

Please refer to Section 2.10.2 of the EED for a discussion of restoration techniques. 

28. Issue: 

Provide a written explanation on insulation of the pipe, distances where the pipe goes under 
and comes back up, and the natural erosion by ice jams that could possibly expose or have 
some impact on the line. 

Response 

The oil sales pipeline and casing will not be insulated in the thaw stable areas of the river 
crossing. There will be insulation applied to the outside of the casing to protect against 
thawing of the thaw unstable soils in the above ground to below ground transition zones on 
both sides of the river. 

The above ground to below ground transition point on the west bank of the river crossing 
will be approximately 200 ft from the river bank. The transition point on the east bank will 
be approximately 300 ft from the river bank. Based on historical evidence the west bank 
will be stable. A conservative analysis of the east bank concludes the bank could migrate as 
much as 125ft due to all causes including erosion caused by ice jams. i.e., less than half of 
the design setback. We do not anticipate exposure of the pipeline by either erosion or scour 
since the pipeline installation depth will range between 45 ft to 80 ft below the river bed. 

See attached figure, marked Sheet 13 of25, which depicts the drilled crossing . 
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29. Issue: 

Provide a detailed description of the ice bridge for construction and operations, and a 
description of the ice bridge for the HDD crossing. Include plans that clearly state ice 
thickness required at the Colville crossing for three activities: (1) early construction, (2) 
construction, and (3) operations. 

Response: 

The ice bridge construction for this project is similar to the typical North Slope ice bridges 
constructed to support previous Colville exploration drilling operations. Several ice bridges 
will be required over the life of the project. 

For additional infonnation please refer to the Feb. 27, 1997 ARCO letter to the USACE. 

30. Issue: 

Provide a map of the river bathymetry for use by Larry Moulton to identify deep water sites 
used by overwintering fish. 

Response: 

The available channel profiles are contained in Appendix B of the 1996 Colville River Delta 
Channel Assessment (see Appendix M). 

31. Issue: 

Provide infonnation on engineering safeguards for preventing a pipeline rupture under the 
Colville River. What conditions could cause a rupture and where would the oil surface? 
How would a subterranean leak be detected, and what is the potential for oil to percolate 
upward through the sediments into the river channel? 

Response: 

To prevent a pipeline rupture under the Colville River, the sales oil pipeline will be installed 
inside a high strength casing pipe. The worldwide industry practice for Horizontal 
Directional Drilled (HDD) pipeline crossings of environmentally sensitive areas does not 
include casings. However, ARCO has elected to install a casing as an added safeguard 
against leaks into the Colville River. Simultaneous failure of both the sales oil pipeline and 
the casing pipe is highly improbable. 

In the event of a sales oil pipeline failure under the Colville River, the oil released would be 
contained within the casing pipe. The first level of leak detection is the Alpine sales oil 
pipeline leak detection system. The Alpine leak detection system is a state-of-the-art system 
equal to or better than the existing Kuparuk River Pipeline system. The second level of leak 
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detection is visual inspection as is typical for above ground North Slope pipeline 
installations. The casing will redirect any oil spilled such that it could only reach the 
environment at the ends of the casing at the surface transition points which are located 200 ft 
to 300 ft from the river banks. The situation for the sea water pipeline and its casing is 
identical to the sales oil pipeline. 

Due to the conservative design of the cased HDD river crossing we do not anticipate the 
possibility of oil being released into the subterranean environment with subsequent 
percolation into the river. However, in the highly unlikely event that the casing failed and a 
leak was possible to the subterranean environment, any oil released would take the path of 
least resistance to the surface. The least resistant path remains the annular space inside the 
casing due to the hydrostatic pressure outside the casing and the stiff confining soils. The 
oil would then fill the annulus to emerge at the ends of the casing which are 200 ft to 300 ft 
from the river banks. 

In conclusion, crossing the Colville River by HDD was chosen only after careful 
consideration of alternative crossing techniques. The method is consistent with state of art 
practice for crossing rivers and environmentally sensitive areas. In addition, and unlike 
other HDD crossings and subsea pipelines, a casing was added to the design for the sole 
purpose of providing an extraordinary level of environmental protection. Careful technical 
review and selection of materials, coatings, and protections has been conducted and included 
in the design and will be reported in the technical summary to be transmitted to the JPO 
6/2/97 (Appendix M). The Alpine monitoring plans include "smart pigs" to ensure timely 
detection of any problems throughout the life of the pipeline. ARCO has gone beyond 
standard industry practice to ensure a safe crossing, and confidently conclude that a spill 
scenario to the environment is not realistic. 

32. Issue: 

Describe the proven technological methods to prevent thaw settlement in the zone of 
transition from permafrost to thawed soils in the Colville River floodplain relative to HDD. 
Describe the circumstances that these methods have been used, and state whether the 
geotechnical considerations are analogous to the Colville River. Also identify if there are 
pockets of permafrost under the river at the pipeline crossing locations. 

Response: 

There are two thaw settlement transition zones in the HDD river crossing. One is the 
transition between the thaw bulb under the active river channel and the permafrost on each 
side of the river thaw bulb. Settlement in this area is addressed by the installation of a high 
strength casing pipe which can withstand the anticipated settlement. 

The other thaw settlement area is the transition between the permafrost and the surface 
which occurs in thaw unstable soils. The thaw unstable soil in those areas will be excavated 
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and replaced with thaw stable materials as shown in Sheet 13 of25. In addition, insulation ./"\, 
will be installed on the outside of the casing to minimize growth of the thaw bulb in the 11 
flood plain. Finally, thermal syphons for passive refrigeration will also be installed. Each 
one of these three techniques are proven technology used on the Trans-Alaska Pipeline 
System, North Slope foundation designs and is consistent with worldwide Arctic practice. 
The combination of all three exceeds standard North Slope practice. Based on the 
geotechnical investigations to date we have not identified nor do we anticipate any pockets 
of permafrost within the Colville River thaw bulb. Consequently we do not anticipate thaw 
settlement to be an issue. 

33. Issue: 

Provide a map of the proposed route of travel for moving the drill rig from Oliktok Point to 
the Alpine oilfield. Information is also needed on whether ice grounding or thickening will 
be required, and where these measures will be necessary to safely move the drill rig. 

Response: 

It is anticipated that a near shore sea ice route will be utilized as shown on Sheet 25 of 25 in 
the Alpine USACE public notice. Information with regards to locations where ice 
grounding or thickening will be required will not be available until 3/98 since further winter 
season field work is required. However, it is anticipated that ice thickening and/or ice 
grounding will be in areas where ice grounding naturally occurs later in the year. It should 
be noted that the sea ice route will not be utilized until the winter of 1998/1999. The 
preliminary logistics plan is currently under development. This plan is scheduled to be 
issued 7/15/97. 

Drainage Structures 

34. Issue: 

Provide information on location, alignment, size, corrugations, slope, burial depth, and 
armor protection for each culvert or culvert battery. 

Response: 

See the attached Table 3 and Drawing Sheets 5, 6, 7, 8, 10 & 16 for the preliminary 
alignment, size, corrugations, slope, burial depth and armor protection for the project culvert 
plan. Final culvert locations will be established during the 1997 summer staking program. 

35. Issue: 

Provide discharge estimates and predicted water velocity for culvert and culvert battery. 
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Table '3. Preliminary Culvert Characteristics. 

Corrugations Slope 
Culvert Sla. Size (in) (in) (%) Skew Angle 

20+50 48 2-2/3xl/2 <5% 90 

30+-50 48 2-2/3x 112 <5% 90 

40+50 48 2-2/Jx 112 <5% 90 

50+-50 48 2-2/Jx 1/2 <5% 90 

61+50 48 2-2/Jx 1/2 <5% 90 

71+00 48 2-2/3xll2 <5% 90 

79+50 48 2-2/3x 112 <5% 90 

92+00 48 2-2/Jx 1/2 <5% 90 

100+30 12'10"x8'4" 12'10"x8'4" <5% 90 

160+06 8'7"x5'11" 8'7"x5'11" <5% 50 

160+29 8'7"x5'11" 8'7"x5'11" <5% 50 

II +76, I JJ'rt 48 2-2/Jxl/2 <5% 90 

12+00, I 31.8'rt 48 2-2/Jx l/2 <5% 90 

Notes 
I) Invert elevations arc approximate. 
2) A 0.005% slope was assumed. 
3) Shannon & Wilson's 50-year water surface elevation was used. 
4) FJIW A culvert analysis used to evaluate velocities. 
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HWELSO TWELSO Q-Culvert 
(ft) (ft) (cfs) 

12.4 11.36 45 

12.4 11.36 45 

12.4 11.36 55 

12.4 I I .36 61 

12.4 11.36 45 

12.4 11.36 45 

12.4 11.36 45 

12.4 11.36 61 

12.4 11.36 527 

12.4 11.36 102 
I 

12.4 11.36 102 

12.4 11.36 45 

12.4 11.36 45 
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Response: 

Discharge estimates and predicted water velocities for the project culvert plan are provided 
in Table 3. 

36. Issue: 

Provide detailed cross sectional drawings depicting all drainage structures and information 
for operations and maintenance (e.g. keeping culverts free of snow, snow removal prior to 
breakup, etc.). 

Response: 

The typical cross sectional drawing is shown on the attached drawing Sheet 16. The 
additional information required to complete the design are shown on the attached plan and 
profile sheets. 

Spring break-up O&M plans have not yet been developed. However, we anticipate that the 
traditional North Slope practice of installing plywood in front of the culverts before freeze
up will be used. The plywood will then be removed before break-up. 

37. Issue: 

Provide reports describing hydrology in the project area . 

Response: 

Please see the hydrology reports in Appendix M. 

Water Withdrawal 

38. Issue: 

Provide design specifications (pumping rates, volume of water, location, screening, etc.) and 
construction procedures (streambank and streambed modifications) for an intake structure to 
be used for withdrawing water from Sakoonang channel during spring high water to refill 
lake 9313. The intake structure should prevent entrainment and impingement of juvenile 
fish. 

Response: 

The use of Sakoonang Channel water is only one of several options being evaluated. At this 
time no detailed design of an intake structure for this source or any other is available. 
However, any water intake structures constructed in fish bearing waters will be designed to 
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comply with Rationale for Water Intake Standards (5 AAC 94.270) which will prevent .c'\ .. • 
entrainment and impingement of juvenile fish. The water source and use plan is anticipated 11 
to be complete by the end of September 1997. 

39. Issue: 

Identify water sources that will be used on a continuous basis for seasonal ice road 
construction, development drilling, and operations. 

Response: 

Refer to response to Issue 30. 

40. Issue: 

Provide details of the risers versus valves in the pipeline design at stream crossings. 

Response: 

The risers referenced are known as vertical loops. Please see the report oil Pipeline Spill 
Isolation Strategy (Appendix M) which describes these loops and their impact on spills in 
detail. These loops are artificial terrain breaks that create a terraced effect in the pipeline to 
reduce the chance of a spill by removing one of the primary spill sources, valves, from the 
pipeline and to reduce the size of any spill that does occur. Please note that the use of 
vertical loops in place of valves is dependent on regulatory approval by the U.S Dept. of 
Transportation, Office of Pipeline Safety and the Alaska Dept. of Environmental 
Conservation (Oil Spill Contingency). As of this date, ARCO has not received approval 
from either agency. 

41. Issue: 

Provide map of the pipeline route showing pipeline elevation above the tundra. Calculate 
length of pipeline at 5 ft above the tundra, greater than 5 ft above the tundra, and less than 5 
ft above the pipeline. 

Response: 

The pipeline profile was completed 5/1/97. However, the 30 percent complete pipeline 
alignment sheets will not be issued until 8/15/97. The minimum elevation ofthe pipe in the 
above ground pipeline sections is 5 ft above the tundra. In some areas such as streams and 
the floodplain on the east side of the Colville River the pipe will be 10ft to 12ft above the 
tundra. The pipe will be 15 ft to 25 ft above the tundra at the nine vertical loops. 
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Other Agency Cumulative Impact Questions Received And Discussed In The Above 
Responses 

EPA 

"This is the first opening development in the Colville River Delta ..... As a consequence, the 
cumulative effects of this project with other future projects will need to be considered." 

NMFS 

" ... cumulative impacts associated with building a new infrastructure ... The incremental 
environmental changes caused by the proliferation of new development projects are of 
concem ..... For example, the infrastructure for Alpine is already being viewed as the "gateway" 
for development in the NPRA." 

Tarn Project 

The Tam Project, as presently conceived, will have no impact on the Alpine project design other 
than the possibility of shared VSMs from a point on the Alpine sales oil pipeline located 
immediately north of Tarn then easterly to Kuparuk infrastructure . 
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·o·~u7 zn 3424 US EPA ANCHORAGE 

UNITED STATES ENVlRONMENTALPROTECTION AGENCY 
REGION 10 

Alaska Operations Office 
Room 537. Federal Building 

222 W. 7"' Avenue, #19 
Anchorage. Alaska 99513-7588 

September 10, ~996 

Mr. L~oyd Fanter 
RegUlatory Branch (l.l.45b) 
Alaska District, Corps of Enqineers 
P.O. Box 898 
Anchorage, Alaska 99506-0898 

Re: ARCO•s COlville River Alpine Development 

Dear Mr. Fanter: 

laJ002/004 

As you know ARCO .is working on the development of an oil 
reservoir located in the Col ville lti ver Oel ta near the Village of 
Nuiqsut approxi:mate~y 35 miles west of the existing Kuparuk Un.it 
Development. While ARCO has not yet submi.tted its final proposal 
for development there are likely to be a pad or pads for ~oo to 
150 wells, oil and gas processing facilities, operations and 
support camp facilities and an approximately 35 mile long oil 
sales pipeline, and perhaps a water pipeline. The development 
will likely require the construction of a Hercules capable 
airstrip as well. The gravel for this developlllent will need to 
come from so:mewhere and could involve locating and opening a 
gravel mine somewhere in the Colville River Delta. 

For several :months now, ARCO has been working with you at 
the Alaska District with pre-application meetings for the 
resource agencies and pUblic. This effort has been very useful 
and should :be applauded. The colville River Delta i.s a unique 
and valuable environment along the coast of the A1askan Beaufort 
Sea, a fact evidenced by the joint public notice which our 
agencies i.ssued. April l.9S9 announcing a draft Advanced 
Identification study. 

The introduction of a developm.ent the size and magnitude of 
an oi~ develop:ment into any area results in changes to that area 
and affects the quality of the human environment. These changes 
are not always large and there are not always significant effects 
to the human environment. 

Based upon the information available to date, and recent 
field v-isits, it. seems that the introduction of oil development 
into the Colville River Delta will result in changes 
significantly affecting the hu:man environment. .This is 

• especially true 'When considering the fact that this is the first 
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opening development in the Colville River Delta and that oil 
industry and State of Alaska estimates indicate that there are 
producible oil reserves, and as recently cited in the 9 September 
1996 Anchorage Daily News the reserves are at least lucrative if 
not gigantic. As a consequence, the cumulative effects of this 
project with other future projects will need to be considered. 

The ARco Alpine Development is located approximately 6 miles 
north of the Village of Nuiqsut. The people in the Village of 
Nuiqsut live a subsistence lifestyle with a subsistence economy 
and social structtiJ:e which is predicated upon obtaining their 
needs from the land, air and water resources surrounding them. .. 
The Village of Nuiqsut has been consistent in expressing their 
concern for their continued way of life when asked for their 
comments and concerns on oil development projects 35 an Eore 
miles away from their village. They have repeatedly expressed 
concern about ARCO's Alpine project, which, is located six miles 
away and will be visible from their homes. A thorough and 
complete evalua~ion of the Alpine project's effect upon the human 
environment for the people of Nuiqust will be required. Such an 
evaluation process must be done in pUblic and involve the people 
of Nuiqsut as well as other North Slope and State of Alaska 
residents. 

The Colville River Delta is widely recognized as an area of 
diverse high-value habitat for a wide range of animals and · 
plants. ARCO has been working on an environmental evaluation for 
the Alpine project and has involved EPA and other resource 
agencies in the development of this environmental evaluation. 
This evaluation documents diverse habitats and their high value 
to a wide range of species. Unlike development elsewhere on the 
North Slope of Alaska, the Alpine project would involve a major 
oil development in the middle of a large coastal river delta. 
This type of landscape, ie: large river delta, has not had oi1 
development and we have very, very little experience to draw upori 
when assessing impacts and mitigation measures which might be 
necessary. No oil spill contingency plan has ever had to be 
developed for development in the middle of such a larqe river 
delta that has such hi~h habitat values and is the basis of a 
subsistence economy. 

Based upon the above considerations it seems likely that the 
Alpine project as it is known at present will significantly 
affect the quality of the hu:man environment and that it .is only 
reasonable to expect that Federal permitting actions would be 
predicated upon the completion of the Environmental Impa~t 
statement (EIS) public process as prescribed by the National 
Envirotll1lental Policy Act (NEPA). While acknowledging that it is 
too early to make a final decision regarding the need to prepare 
an Ers because we do not have a final project from ARCO, it seems 
reasonable to communicate to you our current project assessment • 

• 

• 
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Recognizing that ARCO has stated the intention of building 
their project in the 1997-1998 time frame, there is time for a 
focused, efficient EIS be:fore a permit decision woul.d have an 
effect upon their project schedule. There .is a substantial 
amount of information reqard:i.nq the natural. environment of the 
Colville Rive:r: De1ta. While I wil.l have to reserve judgement 
until the report is finalized and lllade avail.able for review, it 
is possible that ARCO' s environmental eval.uation report could 
serve as the basis for an affected environment chapter of an EIS. 
The cumulative Effects and Socio-Economic portions of an EIS 
would have to he developed by the E:IS in total, however, these 
issues and concerns are the very ones that cry out for formalized 
public participation. 

Thank you for your efforts in arranging preappl.ication 
meetings and the free and open exchange of information am.onq 
agencies and ARCO. Please notify me of any significant new 
information generated during your agency • s evaluation. :rf there 
are any qnestions, please contact llle at (907) 271.-5083. I 
continue to look forward to working with you on this project. 

cc: ADEC, Anchorage (J.P. o. ) 
ADGC, Anchorage 
NMFS, Anchorage 
ADFG, Fairbanks 
USFWS, Fairbanks 

Sincerely, 

7L.ZLdh. Theodore~ Ro~li, Jr. 
Environmental Scientist 
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DEPARTMENT OF FISH· AND GAME 

HABITAT & RESTORATION DJVJSJON 

December 12,-1996 

Mr. Mark J. Schindler, Director 
Colville Pennits and Compliance 
ARCO Alaska, Inc. 
P .0. Box 100360 
Anchorage, AK 995.10-1215 

Dear Mr. Schindler. 

RE; Water Use in the Colville River Delta. Alpine Project 

1300 COLLEGE ROAD 
FAIRBANI(S. ALASKA 99701-1599 
PHONE: (9(]7) 459-7289 
FAX: (907) 456-3091 

ARCO Alaska Inc. (AAJ) has requested. and the Department of FISh and Game has 
approved water use from numerous lakes in the ColviUe River Delta in support of winter 
exploratory drilling. This approach to permitting was deemed appropriate when ice 
road alignments and exploratory dlill sites were subject to frequent change. Criteria tQ 
mitigate the impacts of Winter water use on fish were deveJoped for lakes within the 
ColVJlle Delta. These criteria prohibit water use from fakes less than 7 feet deep and 
authorize use of a maximum of 15% of the water beneath the ice for fakes exceeding 7 
feet 

Commercial quantities of oil have been found and the Alpine Development Project has 
been proposed. As part of this project fisheries and water quantity data have been 
coDected in the Alpine facility area and transportation corridor. Rather than continue 
the approach of permitting numerous Jakes in the project area we would Nke to apply 
existing environmental data to selectively pennit water sources tor each stage of 
development. Our initial thoughts on thiS process are nsted below: 

(1} Identify water sources that will be used on a continuous basis for seasonal ice 
road construction, development dOlling, and operations. 

{2) Develop criteria to evaluate fisheries productivity of each of the listed 
watersources with th~ objective of direCting water use to lakes Wfth lower 
productivity. Note: Existing information can be applied in this process or 
additional data collected where information is not available. 

(3) Present the biological and water quantity data available for each source 
identified_ 
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(Colville River) r 

(4) For sources identified for year round use {e.g. those proposed for the Alpine 
faCilities area), permanent water Withdrawal structures should be designed to 
ensure that fish impingement and entrainment do not occur. 

{5) Where water use is expected to impact fish populations (pfm:hed infrequently 
flooded Jake 93-13) measures to ensure water recharge are suggested. One 
approach might be to reftD the perched lake by pumping water from the 
Sakoonang Channel of the Colville River during the spring flood. A Similar 

0 approach is used at Webster Reservoir using the Sagavanirktok River to refil 
the lake. 

AAI has identified water needs and sources, votumes have been have estimated and 
biologicaJ information has been coHected. At this point available infonnatlon needS to 
be integrated to form a basis for decision making that wiD protect fish resources as w,U 
as provide water needed for the various phases of development We are prepared to 
work with AAI to mitigate impacts to fish and wildlife resOurces. We envision the end 
result to be authoriZations for water use that cover rife of the project. If there are any 
questions regarding this letter7 please contact either me or Mr. Cart Hemming at 459-
72S9. 

Alvin G. ott, Regional Supervisor 
Habitat and Restoration Division 
Department of Fish and Game 

cc: Mayor Gordon Brown/Leonard Lampe, ViDage of Nuiqsut. Nuiqsut 
Joe NukapigakJLaston Chinn, Kuukpilt Corp., Nuiqsut 
Warren Matumeak/Oee Olin Hoffman, NSB, Barrow 
BiU Thomas, ASRC. Banow 
Mad< Helmericks, Colville Environ SVc:s, Anchorage 
Steve Murphy/Brian Lawhead, ABR. Fairbanks 
lany Moulton, Seattle 
Dan Reed, AOF&G, Fairbanks 
Cart Hemming, AOF&G. Fairbanks 
MoRy Birnbaum, OGCISPCO, Anchorage 
Nancy Welch, ADNR, Fairbanks 
Ted ROCkwell, EPAi Anchon1ge 

0 

Jeanne Hanson, NMFS, Anchorage -
Phillip Marti~ USFWS, Fairbanks 
Patrick Sousa, USFWs, .Fairbanks 
Cart Hemming/Dick Shideler, AOF&G, Fairbanks 
Keith ShultZ. ADF&G, Fairt:Janks 

0
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Fred Andersen, ADF&G, Fairbanks 

AGO/ago 
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United States Department of the Interior 
, Fish and Wildlife Service 

· NORTHERN ALASKA ECOLOGICAL SERVICES 
101 12th Ave., Box 19, Room 110 

Fairbanks, Alaska 99701 

Colonel Peter A. T opp 
District Engineer, .Alaska District 
U.S. Army Corps of Engineers 
Post Office Box 898 
Anchorage, Alaska 99506-0898 

Dear Colonel Topp: 

January 2, 1997 

'JAN 7 1997; 
ALASKA L.ANO 

· Re: ARCO Alpine Development 

The U.S. Fish and Wildlife Service met \vith Lloyd Fanter, of your staff: on 25 November 1996, 
to disC'JSS the statUs of ARCO . .t\laska's proposed Alpine Development Project on the Cobille 
River delta. Service biologist Philip Manin participated in a follow-up meeting on 2 December, at 
which Tim Jennings was also present. The topic addressed at both meetings was the Corps' 
preliminary decision to proceed with a standard permit review process, rather than embarking on 
the preparatjon of an Environmental Impact Statement (EIS). The purpose of this letter is to 
reiterate the Service's position on this issue, and to provide a preliminary reaction to the materia! 
presented by the applicant in their Environmental Evaluation Document (EED). The material 
presented in the EED is very helpful in evaluating the proposed project, and represents a standard 
of pre-development environmental reconnaissance seldom achieved in northern Alaska. We 
particularly commend ARCO for undertaking the regional habitat mapping and extensive 
biological survey work. · 

·Despite the substantial accomplishment of the applicant in preparation of the EED, the Service 
has identified several major environmental issues that have not been satisfactorily explored. 
Taken together, the Service believes that these issues may warrant preparation of an EIS. Our 
primary goal is to ensure that these concerns are given careful attention, and that sufficient 
infonnation is provided as the basis for an informed decision. The three most important issues 
are: cumulative and indirect effects, oil spill prevention and detection, and sc;>cioeconomic impacts 
to the village ofNuiqsut. 

The EED provides some information on cumulative and indirect impacts but avoids the~ · _ 
question of how the Alpine development may influence the probability of further oil development · · 
in the region, and ~pansion of the community ofNuiqsut and its infrastructUre. Presumably, the 
costs of constructing infrastructure (especially the Colville crossing) are a major barrier to 
developing small fields in the Colville delta or National Petroleum Reserve-Alaska (NPRA), and 



'. 

possibly areas between the Kuparuk field and the Colville River. With the Alpine project in place, 
it should be economic?}ly viable to develop small fields within a radius of Alpine that would not 
otherwise have been considered. Certainly, some of the-renewed interest in leasing NPRA is 
predicated on the ability to tie into Colville delta infrastructure. It is particularly important to 
consider the extent to which the Alpine development would channel e;,tploration and development 
support operations onto the Colville delta. In another example of the deficiency ofth~ EED,' 
provision of natural gas to the village ofNuiqsut is discussed in ~e section on mitigation (it !s 
presented as mitigation fodinpacts to the village ofNuiqsut), but not in terros of impacts~ No 
details are presented regardiJm the expected infrastructure, despite the fact that construction of a 
gas line is a reasonably fores~able indirect effect (the North Slope Borough has stated its 
intention to construct such·a line). ~imilarly, there is no discussion of the likelihood that an all
season road might be constructed .. corme.ctjng Nuiqsut_ witlttlt~_~xi§ti~g_oilJield.networlc. The 
EED makes it clear that building such a road is not ARGO,s.pref~rred alternative, b\lt e complete 
review should address the question of whether another entity might build a ro~d as,~ separate.. 
but indir~ctly related project. Rather than dismissing future effects on the basis cf an arbitrary 
time-line, the environmental review should examine whether the existem:e of the Alpine facility n 

would enhance the probability. of other proje~ in the region. ;Part ofthat.analysis should_!)_e_t}Je 
expected community developn:ient that migh~ be undertaken in Nuiqsu.t. 

Scant attention is given to.oil spJll prev!!ntion and detection. ~o consideration at all is gi;J.!I"_!2 
the scenario of a &pin that contamina!e~Q.-unde(-ic~h~?it~~-SUE.~ing_ovenvinrerini fish The 
lower Colville River is tli~-most ~ortant fish overwintering area on the Alaska J:Jorth Slope. A 
major proportion of the Alaska Beaufort Sea population of several anadromous fish species 
(arctic cisco, least cisco, broad whitefish) ov·erwinter at this location, making the lower Colville a 
unique and jrreplaceable fish habitat resource. Given that the habitat is scarce, that alternative 
habitat is not available, and that winter conditions may pose· natural stresses, we consider 
contamination of major fish overwintering areas to be the worst-case scen~rio. Therefore, we 
believe that extraordinary efforts should be undertaken to prevent spills and leaks at the point 
where the pipeline crosses the Colville River floodplain. The discussion of horizontal directional 
dtilling (!IDD) as the preferred crossing method 'is insufficient in detail. What are the proven 
technological methods to prevent thaw $ettlenient in the zone of transition from permafrost to 

· thawed soil~ in the Colville River flooqQlain? Presumably strategies include lowering the fluid 
temperatu~e or insulating, or dissipatinithe heat from the pipeline.---v_!lder~which c1rcumstances 
have these techni ues been used, and are the geotechnical considerations ana:Io cus t<Ub.~ _ 
Colville crossing? Are there pockets of Eer:tnafrost ua er_e _!lver at 'th~_ ~o~s!~S l_~atiQ.xiLHmr 
would a subterranean leak be detect_ed, and what is the potential for oil to Qereola.t~ .ugward
$-ough the sediments into the river channel? Some br all of these issues will undoubtedly be 
addressed in the pipeline right-of-way process conducted by the Joint Pipeline Office. It would be 
beneficial to all agencies to link the pipeline right-of-way process with the Corps permit review 
process, so that information developed through either of the processes is available to all. 

There is no question that the construction of the Alpirie project would have a major economic and 
social impact on the village ofNuiqsut. The Service has little, if any, oversight responsibility in 
this arena, other than the protection of fish and wildlife that are used for subsistence purposes. 
However, it is strikin that ARCO is in the osition of arguing that its preferred alternative ~11 
minimize adverse impacts to Nuiqsut more effectively than e alternatives presented by Nusqsut 

---------
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and Arcti~ Slope Regional Corporation. It seems essential for the Corps to sort through these 
issues directly w~h the stake-holders, rather than relying on the interpretation of the applicant. 

In addition to these major issues, there are a number oflesser deficiencies in the portions of the 
Alpine EED dealing with mitigation and biological resources. In general, there is a disconnect 
between the biological information and proposed facilitY siting. Although reference is made to 
siting .decisions ~eing m:'de on the basis ~f ~g habit~t Joss, tha~ con\fPt is n~t supported 
by the presentation.. Unsu~Rojted asserttons arding avmdance ofbi h viUue hab1tat a ear on 
p. 2-20 in r~d to pipeline routing, and p.2- in re a · . ¥other 
ex.ample is \)Wid on . 2-23 in re ard to · · d · . The proposed airstrip is situated on 
moist sedge-shrub meadow, a relatively uncommon (2.5% of delta) and high-value (high diversity 
ofbird~ mammals) habitat. Yet text on p. 2-23 indicates that the airstrip was sited by mapping 
wildlife habitat and use. This is either an incomplete or inaccurate statement. Based on the 
habitat value maps •. it would appear very difficult to avoid r~ia~ig.h value ..hf'itat, as it has 
been defined in this doc1lment. If that is the case, then tompensatoa mitigatio~would be 
appropriate. -

Other issues of mitigation v.ill require further discussion. The Service appreciates ARCO's offer 
to consider airstrip use restrictions, and to study the impact of aircraft noise on nesting waterfowl. 
More attention should be given to the proper timing of aircraft use restrictions. Bird use of 
Nanuk Lake may be related more to migrating and staging waterfowl, rather than nesting birds. 
Waterfowl staging almost certainly occurs later in the summer than the proposed 1 June-15 July 
period. 

The EED appears to preclude gravel removal as an option for habitat rehabilitation, except in 
isolated cases. ARCO's own research does not support _the contention (p. 2-28) that 
:cr~vegetating gravel in place" is the most appropriate means of achieving rehabilitation. Gravel 
removal is a more promising technique for restorini reasonahls: growing conditions for mos.t 
native plants. The EED commitS to gravel removal only as a possibility if the gravel can be re
used. Gravel removal is appropriate m cases where restoration of hydrology or return to a 
wetland habitat is de~r!:thh~ 

Consideration should be given to "hot-spots" that~ important to speciey (or life-history stages) 
that were not explicitly incorporated into the studies accomplished for the EED (e.g. Nanuk Lake 
and neighboring «Sakoonang Lake", the tapped lake to the cast ofNnnuk.). 

Regarding attraction of wildlife to ·facilities (p. 4-103, 4-160) the EED provides a good synopsis 
of the problem bl!t is unconvincing in its assertion that predator/scavenger populations will not be 
affected by the Alpine 4eye!opment. What measures -will be adopted that are different from th~se 
in_existing oil fields, such that the problem wjll not recur in the ColVille delta? Given the hign 
nesting densities of water birds on the delta,thls- iS an important management problem that cannot 

_be waved away by wishful thinking. 

In regard to water withdrawal (p. 4-52), is 3 million fP the annual water needs for all in-fieJd 
facilities? Is the recharge to that lake sufficient to COtllpensate for such a withdrawal? 

I 
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The designation of habitats as regionally common or uncommon· seems arbitrary (Table 4.4.2-1, p. 
4-55). The cutpoints ·and definitions should be explicit. ·This tenninology js important to the 
Service, because our mitigation policy is based on.habitat scarcity and value. 

_The above comments are not intended,a.S an exhaUstive critique of the EED. Our intention is to. 
· identify areas that V..·e feel will neecf.further effort in order to co~letc the environmental review 
. associated with this permit process. The Service believes that the preparation of an EIS would be 

one effective way to address the issues ideirtified. If an alternative process is chos~ it should be 
recognized that a substantial effort in fact-finding and analysis will·still be required for a 
·satisfactory treatment of these issues. If you have questions regarding these comments, please 
contact Philip Martin (456-0325). · 

cc: Mark Schindler, ARCO Alaska, Inc. 
Deborah Williams. DOI, Anchorage 
Jeanne Hanson, NW'S, Anchorage 
Ted Rockwell, EP A-7 Anchorage 
Keith QuintavelL NSB, Barrow · 
Carl Hemming. ADF&G, Fairbanks 
Jerry Bro~sia, SPCO, Anchorage 
Bill Thomas, ASRC 
Nuiqsut Mayor's Office, Nuiqsut 
Kuukpik Corporation, Nuiqsut 

Sincerely, 

·~f/1-
. Acting Field Supervisor . 

. ~.~· ... • ,, 
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Regulatory Branch 
North Section 
2-960874 

Mr. Mark J. Schindler 
Director 

FRX HO.: 997 753 2788 

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

P.O. BOX898 
ANCHORAGE. ALASKA 99506-0898 

JANUARY 2 9 1997 

~pine Development Permits and Compliance 
.ARC:O .Al.aska , :me • 
Pos~ Off~ce BOX 100360 
~chorage, Alaska 995~0-0360 

Dear Mr. Schindler: 

91-39-97 11:33 

This is in reference to our January 21, 1997. telephone conversation and a 
follow-up to our December l.9, ~996, meeting concerning your permit application 
(Department o~ Army permit application file number 2-960874, COlville River l.S) 
for the proposed ~pine Development Project. 

We have reviewed your application and the referenced Chapter 2 Descr:i.p~ion 
of the Applicant's Proposed Project of your ~Alpine Pevelopment Project: 
Environmental Evaluation Document" (EED) • we have determined that more 
in£ormation is essential before we can issue a 30-day public notice so1ici~ing 
comments on the proposed work. Please provide the following information and 
include any modifications/additions listed below ~nto your project plans: 

a. FIGURES 
(l) Provide typical cross-section views of: 

(a) Roads including typical low water crossings, culverts, bridges, 
etc., and 

p .91 

(b) Co~vi.llc River Crossing {expanded detail c£ pipeline crossing, 
Horizontal Directional Drilling {HOD), including number of pipelines. estimated 
quantities of dredged material removed, size of bore holes, type and quantities 
of fill material). Sheet l~, ~2, and ~3 provide a general HDD schematic for 
one pipeline and ~ransitions alterna~ive des~gns for the carrier pipeline, 
further detail is required for the three proposed pipelines. Additional 
figures en the structural aspects for oil spill control (e.g., valves. double 
wall piping, sensors, etc.) should also be included within descript1on f1gures 
to assist in understanding the overall project . 
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(2} Sheet ~s of ~6 shows typical pipeline construction with three 
pipelines while £iguxe 2.2.~-~. page 2-9 of the ~ p~ovides a different 
vertical support member detail relative to the number of pipelines. Please 
clarify this discrepancy. 

(3) Further details are needed regarding strength~~ed Verti~~l Support 
Members (VSM) - Although sheet 15 of 16 provides a tY,pical pipeline 
construction, no typical details are provided for strengthened VSMs. 
{note: VSM plAcement is not. general.ly regula.ted by the Corps of Engineers. 
gowever, if strengthened VSM'a require dredging or placement of fill material. 
they may require authorization. Ad.clitional information is requested to 
complete our jurisdictional determinacion]. Also note that VSMs and associated 
pipeline over navigable waters tnaY be regulated by the U.S. Coast Guard under 
Section·9 of The Rivers and Harbors Act of 1899. 

{4) Figure 2.0-2, et. al. should include Township, Range, and Section 
markings for location identification. 

{5) page 2-10, para. 2.2.1.1, Ice Roads/Bridges. Provide typical cross 
sections of ice bridges on navigable waters, identify locations, indicate water 
depth and. proposed ice depth. and bank elevat:ions. Will culverts or other 
measures be included in the ice b~idge design to maintain adequate flows? Will 

p .82 , 

cut banks be required? If so, identify locations, quant:it:ies and provide 
cros:;-sc:etion o:f river, channel, and slough cut ba:lks. Ice h:~:"idge i.nformat.ion • ; 
is required to complete our jurisdictional detertnination 

b. CRAP'l'ER 2, DESCRIPTION OF THE APPLICANT'S P!WPOSED PROJECT 

(1) EBD, page 2-5, para. 2.1.1, Clarify: Work would be done almost 
exclusively in the winter." What construction activities e.g., in-water work, 
placement of fill material, grading of gravel fill, etc., would occur during 
non-w~ter periods? 

{2} EED, page 2.5. para. 2.1.1 and page 2-10, para. 2.2.1.1, Ice roads and 
ice bridges would be constructed each winter season to support ~e year-round 
drill~ operations.• Request additional info~tion concerning ice bridges 
(e.g., depth of ice, depth of water. is bottom-fast ice required at: all 
locations, duration of ice bridge construction, duration of the complete ice 
bridges, are culverts or other free flow~g water structures to be ~eluded ~ 
major channels with flow? Will the Phase III production/operations phase ice 
road construction. estimated to be built every three years, to be of the same 
design as to the Phase I ice bridge construction? 

(3) EED, page 2-5, para. 2.l.2, Clarify: •All wells would be located on -
and distributed as needed between - the two basic gravel pads." Are the wells 
to be located solely on the two gravel pads? or, will wells also be located on 
the gravel road between the two gravel pads? 

• 
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(4) EED, page 2-20, para. 2.2.1.1, ~~pel~ne/VSM ~stallation: ~cuttings 
from drilling oparations will ba handled in accordance with USACE guidelines." 
Please note: The Corps does not have guidelines concern~g the discharge of 
drill cuttings for VSMs. 

{5) EBn, p~ge 2-10, para. 2.2.1.1 Const~Jctjon. Clarification on main 
cha:nnel ice bridge: "In the case of the main channel of the Colville River, 
non-bottomf.ast ice is built into a bridge structural.ly capable of withstanding 
toe weight of mobile oil field drilling, support, and camp equipment.~ Will 
the ~bridge• exist as an ice bridge? If eo, will mid-level culverts pe 
installed to maintain water quality (saline and freshwater concentrations}? or 
is another structure material otber than ice being considered? 

(6) ·EED, page 2-~4, para 2.2.3.1, construction season. ftThe HOD 
install.ation would be completed in the winter." Will the BDD construction and 
~tallation begin and end during a single winter construction season? Ix not, 
what construction activitie5 would occur out~ide the typical winter 
construction season? 

( 7) EED, page 2-14. para. :<: • 2. 3 . 2, Kachemach and Miluveac:h River and 
Stream Crossings. ~If local conditions warrant, the VSM's would be strengthened 
to withstand the force of high flows.N Please provide the details of a typi~ 
strengthened VSM structure. Include any additional dredging or discharge of 
.:t:ill roate::rial requ:i.red for strengthened VSMs. Znforma.t.ion is required to 
complete our jurisdictional determination. 

(8) EED, page 2~17, para. 2.4, Material Sites. •An approved gravel source 
""-oul.d be used. Potential gravel sources; include ARCO' s existing mine at I<RU and 
ASRC' s proposed gravel mine located east of NUiqsut, just east of the colville 
River ma~ channel relatively near proposed pipeline crossing Xl4.• rs Mine 
Site F confirmed as the approved. gravel source? Will other KRU gravel sources 
be used? If so, will permit modifications be needed for mine site expansions? 
secondly, the ASRC's previously approved ~ine site authorization has expired 
and their recent application for the site has been wiebdrawn. Nuiqsut 
construction has applied for DA author1zat:1on for a m1ne site ac the same 
location (4-960869, colville River 17). This permit application is currently 
under review and evaluation. 

(9) EED, page 2-17. para. 2.5.~, ~base I: Construction/Pre-Start-up 
Development Drilling. First sentence, ". . . 3 to 5 million gallons for the mm 
crossing of the Colville River.• Is the estimate of 3 to 5 million gallons of 
water required of the BDD crossing of the colville River solely for ice road 
and pad construction, or does this inel.ude water requirements for slurry 
~xture during the drilling processes? Further description of the HOD process 
for crossing the Colville River is required including disposal amount and 
location of dredged macerial.. Additional information is also requested for the 
QVa.luation pha~e of your permit application concerning ccn~truct~ acti~ties 
and associated impacts e.g., noise, vibrations, etc., associated with HDD 
during winter operat~ons . 
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c. ADDJ:'I'J:ONAL QOESTl:ONS 

{J.) Bas~d on ARCO' s proposed road and pad design, are any portions of the 
road or pads designed to fail dur.ing high water events? 

(2) 'Ri'tsed on ARCO' s proposed des:ign, minimum road and pad hei.ght of gravel 
fill is approximately S feee in depth. What is the maximum height of fill 
depth? What is the sxpect~d average height of fill for the road, air~trip and 
pads? 

(3) Based on information provided by AR.CO during the Joint _Pipeline 
Office's briefing on the ROD crossing of the Colville River, the HOD crossing 
transition zone and valve pad on the east side of the river is expected to be 
flooded. during high water/flood events. Will any erosion control and 
protection measures be proposed and included in this applieation? 

upon receipt of the requested ~ormation, we will issue a 30-dAy public 
notice soliciting comments on your proposal. Your prompt response will 
expedite the processing of your application. As per our conversations, 
additional information will be request~d during the e~uation pbase of your 
permit application. 

, 
p. 94 ~; 

The COrps of EngU1eers is authorized to issue permits at the D;istrict level ', 
in those cases in which all substantive Qbjections have been resolved to the .:: 
satisfaction of the District Engineer provided other portions of our evaluation 
are favorable. Periodically, letters from reviewing agencies or interested 
parties may be forwarded to you for your information or appropriate action. 
S:i.ncc l.l.ll%'eaol vecl obj cctionB to your proposed work could result in del.ay or 
denial of the requested permit, it is suggested that you respond as soon as 
possible to avoid processing delay. 

Also, a DA pe:rmit can be issued for your work only after you have obtained 
a Certificate of Reasonable Assurance, or waiver of certification, as 
required by Section 40l(a) (l) of the Clean Water Aat. This certificati~ or 
waiver thereof is i.ssued by the Alaska Depart:ment of EnvironmentaL 
Conservation (ADEC). For your convenience, we w~ll forward a copy of your 
application to ADEC which they wil1 accept as an application for a Certificate 
of Reasonable Assurance. There shoUld be no delay in processing your 
application as the review processes of ADEC and the Corps of Engineers run 
concurrently. If you have any questions about ADEC' s certification proce.s:~. 
please contact them at 410 Willougbl:)y .Avenue, Suite J.OS, Juneau, Alaska 
99801-1795; telephone (907) 465-5350. 

For your information, a process~9 fee is required should a DA permit be 
issued. Since the planned or ultimate purpose of your proposed project is 
commercial i.n nature, the fee will be $l.OO. You will be notified as to the 
time for s~tta1 of the fee. 

• 
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co~onel Peter A. Topp 
District Enqineer 
u.s. ~y Corps of Engineers 
Alaska District 
P.o. Box 698 
Anchorage, Al.aska 99506-0898 · 

Attn: Lloyd H. Fanter 

Dear Colonel Topp: 

Re; 

UNITED STATES DEPARTMENT OF COMMERt 
NationaJ Oceanic and Atmospheric Administratior 
National Marine Fisheries Service 
222 W. 71h Avenue. /#43 
Anchorage, Alaska 99513·7577 

February 24, 1397 

ARCO Alpine Developmen~ 
Project: EnVironmen~al 
EValuation Document and 
Colville Delta Fish 
Habitat study 

The Nationnl Hliifii Flihir1 nn nnrri nn fiil1Fiil1 lliiunlind nrnnnrrr.1 
I 

•••- .t:'-....t'""..,...,. v.._ ...... ,\:: \.1.1.1\ooWU.'I:U'-0:. ..r...:. L.U ci~::O..L::II.. '-'''= wU.I.f:J::O V.I. ~Y.L1,U::t:.~:::s• 

(COrps) permi.t review and envirol'llllental compliance process, for proposed 
oil and gas product~on facil~ty and associated pipel~ne (A1pine 
Development ~reject), located in the Colville River De~ta, on Alaska's 
North Slope. :rt is our understanding that the qoal of AaCO A.laska 
Incorporated {ARCO) i:; to have the Corps adopt, or adopt with 
modificat1ons, ARCO's Environmental Evaluation Document {EEO), as the 
NEPA (National Environmental Policy Act) document for the Alpine 
Development Project. 

The proposed project .site is located in the colville River Delta 
approximately 34 miles west of the Kuparuk River Unit Central. Processing 
Facil.ity (Cl?F-2). It i..s bounded by the Nechelik Channel. of the Col.vi.lle 
Ri.ver to the west, and the Sakoonaq Channel of the Colville River to the 
eas~. The Vi1laqe of Nuiqsut lies approximately eight miles .south of 
the Alpine Devel.opment Project:. The Colville River Delta fron'C is 
located approx~tely eight mi~es north of the proposed project. 

As proposed by ARCO, the development would roughly have an SO-acre 
~ootp~t, with two fa~l.~ty pad3 connected by a three mdle long gravel. 
road. The eastern pad {lUpine Pad 1) would include a processinc;J 
facility/camp drilling site, and the western pad (Alpine Pad 2) a 
satel.lite drilling site. A 5,420' airstrip woUld be bUil~ as a wide 
spot in the road adjacent to the gravel road nearest Alpine ~ad 1. A 
total of apprcximately 100 to 150 wells would be drilled at the Alpine 
Develcpment. A sales oil pipeline and utility pipeline would e~ 

-~ (~~! .., 
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from the _A~pine Deve~opment some 34 .z miles t:o CPF-2, Via an .abov.). 
ground p:Lpel.ine placed on ve~t.ical support mambers. The Al.p.:i.na 
Development project is expected to have a peak production o£ SO,OOO to 
90,000 barre~s o~ oil per day. 

To brinq the proposed project into production, ARCO has investiqated 
severa~ different project designs. While the amount of gravel needed 
for construction varie~, as we~~ as the various facilities and 
structures, the designs al~ involve the construction o£ similar 
features, including but not limited to: a material source, well pads, 
cent~al processing units, flare pads, an airstrip and apron, in-f~eld 
road systems, pipelines with ~iver croasinqs, freshwater sources, and 
va1ve pads. In addition, same of the alternatives involve inter-f~eld 
c:onneet1nq roads, that would necessitate the use of ice bri.ciges, 
ferries, or pe~anent bridges. 

In general, we !ound the £ED and the supporting reference documents to 
be bene£icia~ in ident:l.~yl.ng the fisheries data avallab~e i.n the 
proposed development area. Together, these documents .iclent~fy the 
requirements needed to protect fish and habitat in the Arctic: 1) 
maintain adequate wintering aJ:"eas, 2) maintain suitable .feeding and 
spawning areas, and 3) maintain access to ~easonally used habitats. 
However, the NMFS believes that the pJ:"Oposed project will create Changes 
to the aquatic ecosystem that the EED does noe adequately ad~ess. 

The doC\ll't\E!nt does not suf:fic:i.entl.y address the indirect and c:umul.at:i.ve 
impacts associated with building a new infrastructure. While there have 
b~en some minor perturbations to the system, this area has been left • 
Vl.rtually untouched unt:.il now. The incrementa~ envi.ronmental changes 
caused by the proliferation of new development projects are of concern 
to the NMFS. The proposed project will forever change the landscape, and 
wh~e ARCO wi~ endea~r to ~nimize those changes, there will be no 
mitigation that w~ be able to replace the functions and the va1ues of 
this area as it now exists. ~o, should a commercial operation be 
realized the sUbsequent development to bring the field into full 
production cou~d be substantial. For example, the infrastructu=e for 
the Alpine Development Project is already beinq viewed as the "gateway" 
for development in the National Petroleum Reserve. 

In addition, some of the other concerns not addressed by the EED inc1ude 
tqe following: 

1. 'l'he i.ssue of grave~ source has not yet been resolved. Impacts 
associated with eaCh of the alternatives presented shoul.a be ful.l.y 
discussed, .including any significance to fisheries habitat and any 
.Prop~sed mitigation. 

2 • Will there be a mohitorinq pro9ram in place to l:equl.arly track 
tile quant.ity o~ water removal and water quality in lakes? In some 
years, removal of water in winter could lead to adver~e water qu~~ty 
(e.g., 1ow oxygen). Thus, identification of recharqeable sources 
appears to be very important. A1.so, it vould be helpful to have a 
figw:-e like 4. 4 .1-lO, in the EED, showing all lakes that may be affected 
by the proposed project including those in the proposed transportation ." 
corridors. 
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3. R~ver crossinqs are technica~ly cha~enginq and co~d a~rect 
f~h habitat anct miqrati.on. In a wor=t caze .scenario, a rup-cure o~ the 
propo~cd pipeline underneath the co~vi~le River could qreat~y impact 
.!i.sheries habitat from the pipel.i.ne crossing downstream to the Beaufort 
Sea. What would tne impacts ber includinq ~hose associa~ea w~th clean 
up .. and how long woul.d they last? 

4 • o.tsposal of dr.:i.ll.ing muds along sand banks of the COl ville 
River from construction of the pipel.ino wlll. likely enter the r.iver 
during hiqh flows. Whether or not this increased turbidity poses a 
p~oblem to rish Migration or causes silta~on needs to be addressed. 

S • Contaminant re~ease:s are also of a concern to fisheries. Fish, 
water, and sediment: samp1es need to be collected now to obtain 
backqrounct l.ewls o~ heavy llleta1s and hydrocarbons. This base1ine 
information is necessary for comparison after the project i$ 
operational. 

We recoqnize that o~ review and comments on the EED and associated 
documents does not constitute the ~ull public interest review requ~ed 
of the Corp:~ of Enqineers. Thus r vhi~e the NMFS acknow~edges ARCO' s 
orforta in compi~ing the EED, the NMFS ba~.ieves that the EED does not 
sufficientl.y address th~ complex .issues surroundinq devel.opment on this 
scale. The NMFS belie~ that additional opportunities for public input 
anct rctriew beyond the· no2:ma~ review process associated with an 
individual pe~t process are needed to sat~sfy the re~rements o~ 
HBPA. 

Thank you ~c:r the opportunity to comment. SboUl.c1 you have any questions 
reqard.inq these comments, please contact Ms. Je&nne L. Hanson at: (907) 
271-5006. 

Supervisor 
Resources 

NMFS contact Person: JQanne L. Hanson 

cc: EPA - Anc:horaqe 
ADEC, ADF&G1 USFWS - Fairbanks 

.· Applicant: 
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DEPARTMENT OF FISH AND GAME 
; 

' 1300COLLEGE ROAD .<~ 
FAIRBANKS, ALASKA 99701-1 I 

PHONE: (907) 459-7289 

11-K83LH 

HABITAT & RESTORA TTON DIVISION 

March 13, 1996 

Mr. Mark J. Schindler, Director 
Colville Permits and Compliance 
ARCO Alaska, Inc: 
P.O. Box 100360 
Anchorage, AK 99510-1215 

Dear Mr. Schindler: 

RE: Oil and Gas., Colville River Delta 

FAX: (907J 456-3091 

R~CEIVI!D 

MAR1319H 
~I.Aftiw 

On March 7, 1996, I met with you and Mr. Murphy (Alaska Biological Research) to 
discuss proposed oil and gas activities in the Colville River delta. You provided us with 
several maps showing alternative routes, location of facilities (drill pads, road, airstrip), 
and habitat types. Executive summaries with maps of the key environmental and technical 
findings, the draft 1996 wildlife studies plan, and a preliminary report on wildlife studies 
(1995) were given to the department for review. 

During our March 7 meeting we discussed several aspects of the proposed development of 
oil and gas in the C~lville River delta. A summary follows: 

(1) Several alternatives are being considered to move modules into the delta. One 
alternative involves dredging in the lower river to move barges up the channel to 
the project area. This alternative would then include a gravel road from the barge 
landing site to the drill pads. A second alternative is to move modules across the 
Colville River main channel. Depending on loads this might require grounding of 
the ice. Module movement may occur in multiple years depending on 
development. If the ice must be completely grounded to move the modules, 
methods to pass water will be needed and water quality and quantity monitoring 
should be part of the plan. · 

. ' 

• 
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Mr. Mark J. Schindler 2 March 13, 1996 
(Colville River) 

(2) Results of geotechnical work (soil boring) in the main channel of the Colville River 
at two potential crossing sites is being done. General alignment of the pipeline 
from the development to the Kuparuk River Unit is determined by the Colville 
River crossing. 

(3) At least four alternative designs are being considered for crossing the Colville 
River. These include elevated (vertical support members), a cabled suspension 
bridge, trenched buried pipeline, and directional drilled buried pipeline. We believe 
the cabled suspension bridge because of the high potential for bird strikes is not 
viable. A buried mode using directional drilling and the elevated mode on vertical 
support members can be permitted by the department. Open trenching of the 
Colville River would present water quality issues for the construction period. The 
corrosive effects of saline intrusions on a buried pipe should be thoroughly 
investigated. 

(4) The focus of wildlife studies has been on tundra swans, black brant, yellow billed 
loons, and spectacled eiders. Fox den surveys have been done to establish a data 
base for post-construction monitoring to assess changes due to development. 
Shorebird work planned by the USFWS was not done due to budget cuts. 
Observations on grizzly bear and canoou use have been made. FiSheries work and 
habitat typing are ongoing . 

(5) If direction drilling is used for the Colville River crossing, disposal of cuttings from 
the operation needs to be addressed. We requested that ARCO Alaska Inc. (AAI) 
provide a list of additives (e.g., bentonite) and concentrations in order to make a 
determination on whether on-ice disposal is a viable and permittable option. 

( 6) . Alternatives for crossing Kachemach and Miluveach Rivers include aboveground 
and buried pipeline (conventional trenching for belowground). We again 
recommended that an elevated mode be used and that the pipeline height remain 
level across the floodplain and riparian zone thus increasing pipe to ground 
clearance to more than 5 feet to facilitate caribou movements. This design 
approach was used at the Kalubik Creek crossing in the Kuparuk~River Unit. We 
strongly suggested that burial using conventional trenching not be used due to 
potential problems associated with instream work, stream rehabilitation, and post
construction monitoring and maintenance. 

(7) We suggested that a mitigation package be developed as part of project permit 
application package. For example, if fox denning studies are done for post
construction then the commitment to conduct such should be made up front in the 
permit package. Further input from our department regarding mitigation and 
studies will be provided in future correspondence. 

Our March 7 meeting was productive and I thank you for taking the time to meet with me . 
We encourage you to start the interagency-public review process as soon as possible so 



Mr. Mark J. Schindler 
(Colville River) 

3 March 13, 1996 

that all parties can actively interface with AAI on the environmental, engineering, 
construction, and human use aspects of the project. 

-Alvin G. Ott, Regional Supervisor 
Habitat and Restoration Division 
Department ofFISh and Game 

cc: Mayor Gordon Brown/Leonard Lampe, Village ofNuiqsut, Nuiqsut 
Joe Nukapigak/Laston Chinn, Kuukpik Corp., Nuiqsut 
Warren Matumeak/Keith Quintavell, NSB, Barrow 
Bill Thomas, ASRC, Barrow 
Tmt Haynes/Steve Schmitz, ADNR, Anchorage 
Terry Haynes, ADF&G, Fairbanks 
Molly Birnbaum, DGC/SPCO, Anchorage 
Nancy Welch, ADNR, Fairbanks 
Ted Rockwell, EPA, Anchorage 
Jeanne Hanson, NMFS, Anchorage 
Patrick Sousa, USFWS, Fairbanks 
Mark Helmericks, Colville Environ Svcs, Anchorage 
Steve Murphy/Brian Lawhead, ABR, Fairbanks 
Larry Moulton, Seattle 
Carl Hemming/Dick Shideler, ADF&G, Fairbanks 
Dan Reed, ADF&G, Fairbanks 
Keith Shultz, ADF&G, Fairbanks 
Fred Andersen, ADF&G, Fairbanks 

AGO/ago 

... 
.;. 

• 

·-· 
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DEPARTMENT OF FISH AND GAME 

HABITAT & RESTORAT10N DIVISION 

March 25, 1997 

Mr. Mark J. Schindler, Director 
Colville Permits and Compliance 
ARCO Alaska Inc. 
PO Box 100360 
Anchorage, AK 99510.1215 

Dear Mr. Schindler: 

.RECEIVEr 

:APR 3 '1997. 
ALASKA LAN!:' 

RE: Fish Habitat Pennits for the Alpine Development Project 

1300 COU£GE R0.AD 
FA/Rl3ANKS. ALASKA 99701-1599 
PHONE: (907} 459-7.289 
FAX: (907) 456-3091 

The Alaska Department of FISh and Game (ADF&G) has reviewed your March 25, 1997 
letter requesting AS 16.05.870{b) permit authorization for the Alpine project and we 
have reviewed the Environmental Evaluation Document (EED) and. other project 
information provided by ARCO AlasJ<:a Inc. (Mol). The purpose of this letter is to 
address permit needs for early construction· activities and provide AAI with a list of an 
fish habitat permits needed for the _Pf'Oposeq: projec;t and . de~cribe the information 
needed to obtain the. permits. In general,, infonnation currently available provides an 
overview of the project but lacks the detail n~~ to issue all of the required fish· 
habitat permits. The letter is organized according to simiar types _of activities requiring 
fish habitat permits and includes earty authorization issues under the specific activity 
type. 

The proposed pipeline alignment east of the Colville River delta wiD require fish 
passage permits under AS 16.05.840. Project activities include seasonal ice road 
construction and use, placement of vertical support members and elevated pipelines, 
and possible summer access by low ground pcessure vehicles. The EED indicates that 
the pipeftne corridor wiU cross Kalubik Creek. West· Fork Kalubik Creek. East Branch 
Miluveach River, Mifuveach River, and Kachemach River. Although not currently ~steel 
in the Catalog of Waters Important for the ~ing, Rearing or Migration of 
Anadromous Fishes, we anticipate that future field work wiU document the presence of 
anadromous fish in these waters. We plan to issue permits for these crossings for the · 
life of the projed covering an project-related activities, including construction, 
operations, and maintenance. Five separate permits will be issued. Adequate 
information is available to process the fish habitat pennits for Kalubik Creek. West Fork 
Kalubik Creek, East Branch Miluveach, Miluveach River,· and Kachemach River. 

A fish habitat permit under AS 16.05.870 will.be required for the ice. road ~~ng 
(construction, maintenance, and use) and· the ..Horizontai .. Directional Drilled (HDQ) 
pipeline crossing of the main channel Colville ~er. It is our understanding after. (eView 
of the February 27,.1997, Jetter to the U.S .. ArmY COrps o{Engineers (ACOE) ~ ~ 
ice bridge crossing of the ColviUe River wrll not.~· grounded_. A detailed description of 
the ice bridge for construction and operations and the HOD crossing are needed for'the 
processing of the fish habitat pennit AAI should submit plans to the department dear1y 
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stating ice thickness required at the Colville crossing for early construction, 
construction, and operational activities. 

A fish habitat permit under AS 16.05.870 wiD be required for the movement of the drill 
flea Yih~. WI ~OiiiGrntoosld rvumm...nli~OtROlottfl Jl1A A,\tliQ&~Irt,, ta.,mge.IJI 4l!D 
grounding or thickening wih be required and where these additional measures wiU be 

necessary to move the drill ~ lni=w•~~~tat 

The Alpine project pads, gravel road, and airstrip facilities intersect fish bearing 
waterbodies. To process fish habitat permits, specific information is needed on the 
drainage structures in the road system. Required information indudes the location, 
alignment, size, corrugations, slope. burial depth. and armor protection for each culvert 
or culvert battery. Discharge estimates and predicted water velocities for each culvert 
installation are needed. Detailed aoss sectional drawings depicting aU drainage 
structures and infonnation fOr operatipns and maintenance (e.g., keeping culvertS free 
of snow, snow removal prior to breakup, etc.) are needed. It is our understanding that 
reports are available descnbing hydrology Jn the project area. This information would 
aid in our evaluation of fish passage and aoss drainage. Because all waters in the 
Colville River delta are designated as being important to the spawning, rearing or 
migration of anadromous fiShes, eacn culven or culvert battery will requ;re a fish habitat 
permit 

All water site lakes in the ColvHie River Delta that will be used for iCe roads and other 
project needs wiD require fish habitat permitS under AS 16.05.870. We previously 
provided Ml with the information needed to process permitS fOr water use in the Alpine • , 
Project area (letter Ott to Schindler, December 12, 1998). For non-fish bearing fak~s a 
letter should be submitted showing the lake location and fieJd sampling _data indic:ating 
that fish are not present For pre-develOpment drifting water we suggest use of lake L 
9313 as a source. Because the lake is a perched, infrequently flooded habitat ~e 
with a fi.Ii[PQpulatiOJbwe suggest recharge of the lake from the SakC?onang channel 
during the spring high water period and use of a intake structure that prevents 
entrainment of juvenile fish. Water use from the Sakoonang and Nechelik channels wilt 
be authOrized only during the ice free seaspn (June 1 to Sept 15) with proper mitiga~n 
to prevent entrainment of fish.- It should be. noted. that the Sakoonang channel IS 

heavily used by juvenile coregonid fish during the ice free season and deeper areas in 
the channel provide wintering habitat Complete d~ign specifications (pumping rates, 
volume of water, location. screening. etc.) and construction procedures (streambank 
and streambed modifications) are required to obtain a fish.habitat-permil 

His our understanding the gravel for the project (road construction, drill pads, airStrip) 
wiU come from the Arctic Slope Regional Corporation {ASRC} material site located on 
the east side ~f Colville River·(CoiViUe River 17). Jt also is our understanding ~at 
natural gas will be made available to Nuiqsut We are assuming that an pefl!litS 
associated with gravel mining. gravel ttan$port, and gas pipeline construction, 
operations, and maintenance from Alpine to Nuiqsut will be handled by AS~C, the 
North Slope Borough, and NuiqSut Please confirm for the department your 
involvement from a peanit standpoiQt with gravel mining and. the gas pipeline. 

Some of the fiSh habitat pennits for the Alpine project require additional detailed 
information. Our Intent, as discussed with you, is to issue each permit for the life of the • 
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project. We therefore will include stipulations relating to abandonment and 
rehabUitation (e.g., culverts wiD be ramoved and stream channels rehabifdated). 
Changes in the future will occur and we propose to handled these by permit 
amendment or the Issuance of new permits. We look forward to working wi1h you and 
suggest that we get together soon and begin to address the two major areas, water use 
sites, and cross drainage design. If there are any questions please contact either me 
or Mr. Hemming at 459-7289. · 

Since~yJA~ 
)~ 

Alvin G. Ott, Regional Supervisor 
Habitat and Restoration Division 
Alaska Department of Fish and Game 

Endosure: Letter Dated December 12, 1997 

cc: w/enclosure 
Mayor Gordon Brown/Leonard Lampe, ViOage of Nuiqsut. Nuiqsut 
Joe Nukapigak/Laston Chinn, Kuukpik Corp., Nuiqsut 
Jon Dunham, NSB, Barrow 
Bill Thomas. ASRC, Barrow 
Mark Helmericks, CoMIIe Environ Svcs, Anchorage 
Steve Murphy/Brian Lawhead, ABR, Fairbanks 
larry Moulton, Seattle 
Dan Reed, AOF&G. Fairbanks 
Teny Haynes, ADF&G, Fairbanks 
Brad Fristoe, ADEC, Fairbanks 
MoHy Bimbaum, DGCISPCO, Anchorage 
Nancy Welch, ADNR, Fairbanks 
Jim Haynes, ADNR, Anchorage 
Ted Roekwell, EPA, Anchorage · 
Jeanne Hanson, NMFS, Anchorage 
PhiDip Martin, USFWS, Fairbanks 
Patrick Sousa, USFWS, Fairbanks. 
Carl Hemming/Dick Shideler, AOF&G, Fairbanks 
Uoyd Fanter, ACOe, Anchorage 
Fred Andersen, ADF&G, Fairbanks 

AGO/ago 
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NORTBSLOPEBOROUGB 
PLANNING DEPARTMENT 
P.O. Box 69 
Barrow, Alaska 99723 

Phone: 907..SS2·2611 
907-852..()32() 

RECEIVED 

APR 0 41997 

Fax! 907-852-0322 ALASKA. LAND 
March 28~ 1997 

Frank Bro"WWI, Vice President 
ARCO Alaska. Inc.. 
P.O. Box 100360 
Anchorag~ AK 99510.0360 

RE: Alpine Development Project 

Dear Mr. Brown: 

As I would for any good neighbor~ I want to be open with you about concerns expressed to me · 
concerning ARCO's work on the North Slope. As you are no doubt aware. some(controvasy 
still remains regarding the specific details of ARea· s proposed Alpine DCYelopment Project. I 
want you to know that the North Slope Borough supports enviromnentaJly sound onshore oil~ 
gas development, and looks forward to the safe developmeot of Alpine in the very nearibture. ··'-_:.·.: 
We join: the residems ofNuiq~ holWWl', in their~ at the seeming inabUity otan 
parties to finally reaolve some remaining issues which must be satisfilctorlly addrcs8ed before the 
project can move forward. 

A December 7~ 1996 Barrow meeting between ARCO and officials of the North Slope Borough, 
the City ofNuiqsut, Arctic Slope Regional ~ Kuukpik Village Corporadon:. the tribal 
government for Nuiqsut and the Army Corps of&gineers was held specificaUy to ide:atif.Y and 
discuss umesolved issues concerning the Alpine Project. These issues were defined joimly by 
Nuiqsut and Borough represenwives at the meetiJ1& and p~ to AR.CO represeatatives in 
the form of a single page attached to this letter. I can confidently say that we all left this meeting 
with the expectation that these issues would be fully addressed by .ARCO. 

In the interests of putting at least some of these questions to rest in a· way which might build J:DUdl 
needed trust between all interested parties, I oft"er the suggestion that appropriate technical 
reviews by a disinterested third party:J like the North Slope Borough Science Advisory 
Committee (SAC), be conducted .. The benefit of such a review by au wpdzation like the SAC is 
that the people ofNuiqsut are famUiar with the ~and operation of the SAC based on its 
woik on bowhead whale issues, and should have ~e confidence in conclusions rescbed by mcb a 
panel. I believe the issues of minimum necessary pipeline height and extent of any regional air . 
pollution caused by industrial oil field operations lead themselves to a focused review by sudt a -
paneJ .. If we can aD agree on specific questions to J)C?SC to this third party reviewer, we sbould be 
able to live with and implement any recommendations proposed. · 

• 
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I bring these issues to your attention hecanw it ia importaDt that you Ulldenbmd 1blt dley Jlllllt be 
resolved not only for the direct baH:& oftbe f"'idcnts ~but abo because my ~Cairmuat 
mab a recomn•wlation to the Planning CommisPon an AllCO's application to 1~ tho AJpiDe 
area ftom Con'Mn'Gion to Resource DevelopmcDt. 

I look forward to your response oa tbia muter IPd if ,au have any questioiiS .regardiDs these 
issues, please call either KaRn BumeD, Pllftning Director at (907) 852-0320 or Ion Dmbmt, 
~&:Zoning Manager at (907) 852-0440. 

u.k Sdrindlrr.A11£0 
Jacob .Adams, ASRC 
Bm 'I1K1mas. ASRC 
Gcoqp Sieiat.ld.yw. Cit)-ctNuiqsut 
1oc Nolcapipk. Plaidcut. XUukpit ec.pantioa 
'DDIDIIN~ Tlibal Cclaal:i1 oCNoiqtat 
.Marie.4cJan&l'..mall. CbicfAcfq!j••i,..,.._ o.t'lkcr 
I.caaaat Lampe. NSB VilJa&e Caanliaalar:, Naiq1at 
Clldc:s D.N.J3nrWer. Wildlife Mir•IC"""" 'DiRI:IIll' 
Taqtdit Opie, DepiJty WiJdlifc l& I mmt Diaa:.R 
Dr. Tom A1bat, Scuic Srirlilt Wi1clli1e )leNF' Ml!lt 
Tam.IMman. Fmiv•PiiOOI ~ SpcciaUIJt. WDdlUt:MiiDtlgei'IVDt 
UG)'Il:F&Dta-. USAICOE 
Mally Bim'-• 08icc of'tbcGoteaa/DGC 
:r.m BQrodl, PJa=iDg DiRcrDr . 
Eat F"mklet. ]lqlu1y PlamliDc DiR:dar . 
hDoohaJ.Pemrittjgg ~1.caia& ~ Pllrlmia& 

. . . ~; .. 
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J) Oil spfJ{. Please do8cribe how ARCOwill handle a civil/oil spill 
emergency at Alpme with respect to notification;. response and porential.~} 
evacuation of the Nuicput-population aa well as AllCO employees? 

2) l)geliae lkjpt -Then: is widesp'ead concern that the proposed s mot 
height of the pipeljno is not enough to aJiow adequate caribou crossing 
Information in the EAD does not satisfy our coueema. We ask AitCO to 
provi<le.a brief wtitten repon ("udunms detailed tefetendng) that 

, provides convfndng evidence that the 1ive tbot height is adequate. 1£ 
ARCO caDDOt elevate or bwy the pipeline. how about exua caribou 
~ssi~ locations should be identified by the village residerlts. 

3) Pipslias BoJdl- There is ~em. over 'the proposed pipeline IOUte. We 
need to be 8SSUR!d tfJat the route choSc;n is the m03t CD~ 
soUJ!9 and~ adeqUately ~ea imo aCCOUDt the iDput of the community .. 
We have heard concems of the local ~esideuts ~the exposure of 
the proposed route to ~asonal _flooding and ita poteutial @eater imgact 
on caribou migration patterns than alternate :routes. 

4) CoiDfle River Cmpjpc .. There is a concem about the method of how 
the river crossing pbu]s are proposed. We~ a Wlitteu ~Janan"'l ~ 
igsulstfgp ofthe pipe, distan<:cs where the pjpc goes.uoder and ~es 
back up~ and the~ ~on by icc jams tbat could ~'bly expose • · 
or liavc some ~on the line. 

S) Air poUutioa -~ 1$ a significaut concern regarding air pollation 
imparu to the health of Nuiqsut people. There is an increasing incidence 
of respiratory problems in Nuiqsut nmdents and tM "c::lsrlc or yellow 
cloud" otlen seen over Prudhoe is now sometimes 3een extending to 
Nuiqsut.. In view of'~ we are very won:ied that the added air pollution 
fi'om the Alpine development ~cssing plant, various emissionst Cit(; 
will cause even more problems}. Thcrdore we ask for a mote thOl'OUgh 
evaluation of estimated air pollutiou impacts and want an air quality 
monitoring device placed in 1he village. We suggest an air~ 
monitor be placed within the city limits ofNuiqsut to gather ~Alpine 
development air quality data. If there is no air pollution threat from the 
project, that air monitoring device will provide a documented proof each 
year. 

• 
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ARCO Alaska. Inc. 

Post Office Box 100360 
Anchorage Alaska 99510-0360 
Telephone 907 265 6512 

Frank M. Brown 
Senior Vice President 

April25, 1997 

Mayor Benjamin P. Nageak 
North Slope Borough 
P.O. Box69 
Barrow Alaska 99723 

Re: Alpine Development Project 
Your Letter Dated March 28, 1997 

Dear Mayor Nageak: 

Thank you for your recent communication. We appreciate your support for 
environmentally sound and safe onshore oil and gas development and your 
enthusiasm for near term development of the Alpine reservoir. ARCO is 
striving to CO:J'.IUilence construction of the Alpine project this coming winter. 
Commencement would create many benefits for all involved in the 
development. We strongly agree that a level of trust between all interested 
parties will be a prerequisite to obtaining timely approvals from the people of 

• the North Slope. To that end I would like to suggest a way forward. 

• 

First, prior to triggering the official North Slope Borough (NSB) rezoning 
process we would like to bring the Alpine Development Science Fair to Barrow. 
After conducting numerous planning meetings in Nuiqsut, we have been trying 
to improve our communications with the Nuiqsut residents. As you can see in 
the video production sent to you earlier, the Fair's atmosphere seemed to 
facilitate cross-cultural communication and clarify some of the more technical 
issues involved with this project. If you agree that the Fair would be beneficial, 
we would propose trying to hold the Fair by mid May and would appreciate 
your thoughts about the setting for holding the Fair in Barrow. 

In regard to the five issues jointly defined at the December 7, 1996 Barrow 
meeting, I assure you that ARCO has been diligently working these issues. I 
too have personally witnessed Nuiqsut1s frustration with the timing and pace 
of resolution of these issues as well as other more complicated land and 
financial issues. Final resolution of the five issues you have noted, and those of 
State and Federal agencies, will require the patience and participation of all 
parties in the regulatory approval process. This process feeds upon 
information generated by our engineering efforts which are now moving into a 
detailed phase. As this detailed engineering phase gains momentum and as the 
regulatory process proceeds, we feel all issues will be discussed publicly and 
ultimately resolved . 



With respect to your suggestion that the NSB Science Advisory Committee 
become engaged in separate technical reviews, we continue to encourage NSB 
involvement in the existing public review processes associated with the state 
and federal permitting regimes. Four of the five issues (excluding air) already 
have third party reviews ongoing through the State/Federal Joint Pipeline 
Office (JPO) Pipeline Right-Of-Way public process. Information generated by 
the JPO process and other state and federal permitting agency reviews of 
ARCO's permit applications will be available to the NSB for its consideration of 
rezoning approval. 

Regarding the two issues that you have suggested deserve focused review, the 
pipeline height issue was the subject of recent (1994) peer review in .which the 
NSB was a key player and approver of the final report. We are not aware of 
any new information that would render this report obsolete. Your letter 
describes the air pollution issue as primarily being a regional pre-Alpine issue. 
Several months ago ARCO and other North Slope operators made initial 
attempts to kick-start a forum in this regard. We remain committed to moving 
forward on this regional issue. 

We recognize, however, that Nuiqsut is concerned about potential incremental 
impact from Alpine. Our pre-application work indicates that Nuiqsut will 
avoid or incur very minimal air quality impact from Alpine due to prevailing 
wind conditions, use of emissions reducing equipment and comparatively 
smail Alpine emission profiles. In the interest of moving ahead on the Alpine 
air issue, we suggest a two-pronged approach. First, we invite the NSB to 
attend all meetings ARCO will have with the Alaska Department of 
Environmental Conservation (ADEC) to obtain air quality permits. We took 
the liberty to invite the NSB to an ARCO j ADEC meeting that occurred April 
22, 1997. We appreciate the NSB's participation in this technical meeting. 
Future attendance and participation by the NSB should allow the NSB to better 
address the Alpine air quality issue. Second, we will support your suggestion 
that an air quality monitoring device be placed in Nuiqsut. Subject to mutual 
agreement, we will fund this device for a period of time, but we would 
recommend that a Native owned entity manage the placement, operation and 
maintenance to achieve the trust factor. Quite possibly, local resident(s) could 
be trained to operate the device. 

Please be assured that we do not expect Nuiqsut or the NSB to grant their trust 
without assurance that monitoring of Alpine impact will occur and corrective 
action will be taken after construction is complete. ARCO has already offered a 
comprehensive AI pine mitigation package which includes monitoring 
proposals such as 3 years of waterfowl monitoring and creation/ funding of a 
subsistence oversight panel. These up front commitments will be joined with 
other monitoring systems we expect to be mandated in the suite of state, 
federal and local permits. 

~ 
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Mark Schindler, Director, Alpine Permits and Compliance is preparing a more 
detailed response to the five issues contained in your March 28, 1997letter. I 
look forward to discussing these issues in person. Thank you again for the 
friendly exchange of concerns. 

Sincerely, 

Frank M. Brown 
Senior Vice President 
Kuparuk/ Cook Inlet 

cc Jacob Adams, ASRC 
Bill Thomas, ASRC 
George Sielak, Mayor, City of Nuiqsut 
Joe Nukapigak, President, Kuukpik Corporation 
Thomas Napageak, Tribal Council of Nuiqsut 
Marie Adams-Carroll, Chief Administrative Officer 
Leonard Lampe, NSB Village Coordinator, Nuiqsut 
Charles D.N. Brower, Wildlife Management Director 
Taqulik Opie, Deputy Wildlife Management Director 
Tom Lohman, Environmental Resource Specialist, Wildlife Management 
Uoyd Fanter, USA/ COE 
Molly Birnbaum, Office of the Governor jDGC 
Karen Burnell, Planning Director 
Earl Finkler, Deputy Planning Director 
Jon Dunham, Permitting & Zoning Manager, Planning 
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APPENDIXL 

ARCO RESPONSE TO ISSUES FOLLOWING THE APRIL 7 TO JUNE 6, 1997 
PUBLIC NOTICE 



• 
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Table L-1. Issues from Agency and Public Comment Following the Public Notice. 

Issue No. Agency Topic 
1 USFWS Gravel fill impacts 
2 USFWS Rehabilitation of all habitats affected by project 
3 USFWS Spill detection and response 
4 USFWS Airstrip impacts on wildlife ami vegetation 
5 USFWS Rehabilitation techniques concerning gravel 

removal 
6 USFWS Solid waste disposal 
7 USFWS Cumulative impacts 
8 USFWS Additional oil and gas development 
9 USFWS Cross-drainage structures 
10 USFWS Pipeline design 
11 USFWS Waterfowl monitoring 
12 USFWS Aircraft restrictions 
13 USFWS Construction activities to avoid spectacled eider 

nesting 
14 USFWS Oil spill impacts to fish and wildlife 
15 USFWS Water impoundment affects to fish and wildlife 
16 USFWS Waterbird habitat impacts 
17 USFWS Long-term ecosystem health and productivity 
18 NMFS Collect data on sediment, fish, water 
19 NMFS Oil spill prevention and response 
20 NMFS Special Area Management Plan and EIS 
21 USEPA Cumulative Impacts 
22 USEPA Oil and pollutants discharged into Colville 

ecosystem 
23 ADF&G Culvert installation 
24 ADF&G Pipe size and water movement 
25 ADF&G Cross drainage structures in swale area 
26 ADF&G Cross drainage 
27 ADEC, Air and Water Quality Flood waters, floating ice and gravel fill 
28 ADEC, Air and Water Quality Flooding affects on gravel structure 
29 ADEC, Air and Water Quality Map flood events 
30 ADEC, Air and Water Quality Drainage plan 
31 ADEC, Air and Water Quality Sedimentation from water velocities 
32 Alaska Division of Ice and gravel road, seasonal access 

Governmental Coordination 
33 Alaska Division of HDD method for crossing Colville River 

Governmental Coordination 
34 Alaska Division of Fish use and critical areas in delta 

Governmental Coordination 
35 Alaska Division of Subsistence fishery use impacts 

Governmental Coordination 
36 Alaska Division of Drilling wastes from horizontal drilling 

Governmental Coordination 
37 Alaska Division of Flying water to site during summer construction 

Governmental Coordination 
38 Alaska Division of Pipeline size 

Governmental Coordination 
39 Alaska Division of Leak detection 

Governmental Coordination 
40 Alaska Division of State standards for water quality 

Governmental Coordination 
41 Alaska Division of Groundwater 

Governmental Coordination 
42 Trustees for Alaska Preparation ofEIS 

Response to Comments on Alpine . 
Development EED Following Public Notice L-1 

EEDSection 
Table 2.1.2-1 
Section 2.10.2 
Section 2. 7, Table 2.9.0-1 
Section 4.4.2.2 
Section 4.4.2.2 

Sections 4.4.2.2 and 4.4.2.3 
Section4.7 
Section4.7 
Attachment 1 
Sections 2.1.3, 2.2 
Section 2.1 0.3 
Table 2.9.0-1 
Section 4.4.2.3 

Sections 4.6.3.4 and 4.6.3.5 
Sections 4.2.1.2 and 4.4.2.2 
Section 4.4.2.2 
Section 2.1 0.2 
See response 
Section 2.7, Table 2.9.0-1 
See response 
Section4.7 
Sections 2.7, 4.6.3.4, and 
4.6.3.5 
See response 
See response 
See response 
See response 
AppendixM 
Section 4.2.2 
AppendixM 
Attachment 1 
Section 4.3,1.2 
Sections 2.3 and 3.2.3 

Section 2.2.3. I 

Table 4.4.1-1, Figure 4.4.1-10 

Section 4.5.4.2 

Table 2.9.0-1 

Sections 2.5, 3.2.5, and 3.2.6 

Section 2.1.3 

Section 2.7.2 

Section 4.3.1.1 

Section 4.3.1.1 

See response 

September 13, 1997 



Table L-1. Issues from Agency and Public Comment Following the Public Notice. 

Issue No. Agency 
43 Trustees for Alaska 
44 Trustees for Alaska 
45 Trustees for Alaska 
46 Trustees for Alaska 
47 Trustees for Alaska 
48 Trustees for Alaska 
49 Trustees for Alaska 
50 Trustees for Alaska 
51 Trustees for Alaska 
52 Trustees for Alaska 
53 Trustees for Alaska 
54 Trustees for Alaska 
55 Trustees for Alaska 
56 Trustees for Alaska 
57 Trustees for Alaska 

58 Trustees for Alaska 
59 Trustees for Alaska 
60 Trustees for Alaska 
61 Trustees for Alaska 
62 Trustees for Alaska 
63 Trustees for Alaska 

64 Trustees for Alaska 

65 Trustees for Alaska 
66 North Slope Borough 
67 North Slope Borough 
68 North Slope Borough 
69 North Slope Borough 
70 North Slope Borough 
71 USEPA 
72 USEPA 
73 USEPA 
74 USEPA 
75 USEPA 
76 Pamela Miller 
77 Pamela Miller 
78 Pamela Miller 
79 Pamela Miller 
80 Pamela Miller 
81 Pamela Miller 

Response to Comments on Alpine 
Development EED Following Public Notice 

Topic 
Preparation ofEIS 
Wetland mitigation 
Saltmarshes susceptible to oil spill 
Wetland habitat degradation 
Oil spill risk with buried pipeline 
Drilling under delta 
Water quality impacts 
Surface flow alteration and hydrology 
Flooding and hydrology impacts 
Pennafrost and soliflution impacts 
Pipeline corrosion and leaks 
Leak prevention in diesel line 
Storage tank spill response 
Groundbird surveys 
Diversity ofwaterfow~ shorebirds, and 
passerines 
Airstrip impacts to wildlife 
Water requirements for project 
Subsistence effects 
Project is "gateway" to NPR-A 
Indirect impact of natural gas pipeline 
Indirect impact of future plans for road from 
Kuparuk to Alpine or Nuiqsut 
Cumulative effects to caribou and from other 
potential developments 
Protection of spectacled eider 
Colville River designation 
Public hearings for rezone 
Oil spill response planning 
Pipeline height during snow conditions 
Colville River hydrology 
Cumulative effects 
Nuiqsut subsistence 
Colville River delta of high value habitat 
Oil spill contingency plan 
Project requires an EIS 
Wetland habitat impacts 
Noise impacts to birds from aircraft 
Oil spill potential 
Nuiqsut subsistence 
Cumulative impacts and future NPR-A effects 
Preparation ofEIS 

L-2 

EED Section 
See response 
Sections 2.10.2 and 4.4.2.3 
Sections 4.6.3.4 and 4.6.3.5 
Section 4.4.2.2 
Section2.7 
Section 2.2.3 
Section 4.3.1.2 
Section 4.2.2 
Section 4.2.2 
Section 4.2.2 
Section 2.2.2 
Section2.7 
Section 2.7 
Section 4.4.2.1 
Section 4.4.2.1, Appendix I 

Section 4.4.2.2 
Section2.5 
Section 4.5.4.2 
Section4.7 
Section 4.7 
Section4.7 

Section4.7 

Section 4.4.3.2 
See response 
See response 
Section2.7 • Section 22.1 
Section 4.2.1.1 
Section4.7 
Section 4.5.4 
Section 4.4.2.2 
Section2.7 
See response 
Section 4.4.2.2 
Section 4.4.2.2 
Section4.6 
Section 4.5.4 
Section4.7 
See response 

September 13, 1997 • 



Regulatory Branch 
North Section 
2-960874 

TO ALL INTERESTED PARTIES: 

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

P.O. BOX898 
ANCHORAGE, ALASKA 99506-0898 

O_Qtn1 2 J 1997 

This is in reference to D~partment of the Army permit application, file 
number 2-960874, Colville River 18, concerning ARCO Alaska, Incorporated (AAI) 
proposed Alpine Development Project (ADP). Enclosed are AAI's responses to, 
comments received in reply to the Corps of Engineer's public notice, dated 
April 7, 1997. Comments from interested parties regarding the enclosed 
responses will be considered by the Corps of Engineers in preparation of the 
permit evaluation and decision document for the proposed activity. 

AAI submitted to the Alaska District, Corps of Engineers, its responses to 
comments received during the public notice comment periods concerning AAI's 
project proposal supported by a draft Environmental Evaluation Document (EED). 
The EED was part of AAI's permit application as an attempt to assist in the 
environmental evaluation for the proposed ADP. The Corps of Engineers 
determined that draft EED was inadequate to be adopted as the environmental 
assessment for the permit evaluation and decision document. The Corps of 
Engineers did acknowledge that portions of the EED, especially those for base 
condition could be used in preparation of the Corps of Engineers' environmental 
assessment. AAI has informed the Corps of Engineers that it plans to update 

• and revised the EED. 

AAI requested that the enclosed response package be provided to interested 
parties for review and comment, and/or for informational purposes. AAI's 
responses do not necessarily reflect the Corps of Engineers' responses in 
consideration of comments received. AAI's responses are provided in two formats. 
The first format provides responses to each commentor's letter. The second is 
formatted to address commentors issues by subject categories. 

The Corps of Engineers will consider AAI's responses in preparation of the 
permit evaluation document. The Corps of Engineers will also consider comments 
received in response to AAI's responses. In order for your comments to receive 
appropriate consideration, we request that your comments be received within 
15 days from the date of this letter. 

Please contact me at 753-2716, by FAX at 753-5567, or at the letterhead 
above if you have any questions. 

Enclosure 

• 



ARCO Alaska, inc. 
Post Office Box 100360 
Anchorage Alaska 99510-0360 
Telephone 907 276 1215 

July 25, 1997 

Mr. Lloyd Fanter 
U. S. Army Corps of Engineers (USAGE) 
Regulatory Branch 
P. 0. Box898 
Anchorage, AK 99506-0898 

Re: Alpine Development Project 
USAGE File# 2-960874, Colville River 18 
North Slope, Alaska 

Dear Mr. Fanter: 

In response to your coordination and direction, ARGO Alaska Inc. (AAI) hereby submits 
the attached responses to comments received by the U.S. Army Corps of Engineers 
(USAGE) in response to its April 7, 1997 public notice of Colville River 18, Alpine 
Development Project permit application (October 8, 1996) which included the "Alpine 
Development Project: Environmental Evaluation Document" (October 1996). Other 
general questions are also addressed in the responses. We would appreciate your 
consideration of providing these responses to public notice commentors and other • 
appropriate interested parties for their review. 

As we discussed earlier this week, the responses are organized in two formats: 1.) by 
the resource agency, local government entity, public interest group or individual which 
provided the comments, and 2.) by subject category (e.g. hydrology and drainage, 
pipelines etc.) to which the comment applies. The comment letters and other 
correspondence are attached for convenient reference. 

Public notice comments and related correspondence addressed twelve main subject 
categories: 

Subject Category 
In-field Facilities 
Pipelines 
HOD/River Crossing 
Oil Spill Preparedness/Response 
Water Resources 
Subsistence 
Mitigation/Monitoring/Studies 
Cumulative Impacts 
EIS Related Matters 
Rehabilitation 
Hydrology and Drainage 
Other 

# Of Comments 
6 
2 
4 
14 
3 
5 
13 
11 
5 
2 
14 
2 
81 

ARCO Alaska. tne. IS a Subsidiary of Atlantic Richfi~ld Company 

%Of Total 
7 
3 
5 
17 
4 
6 
16 
14 
6 
3 
17 
2 
100% • 
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As noted in the above table, the subject category of hydrology and drainage received 
a great deal of attention. The attached responses reference an attached text from a 
draft Colville River Two-Dimensional Surface Water Model Report (July 1997). The 
graphics to this report are currently under revision and are therefore omitted from this 
distribution, however, the attached text provides an informational base from which 
more specific analyses can be conducted. These specific analyses will determine 
what drainage structures are required to address three concerns: 1.) structural integrity 
of the gravel structures, 2.) fish passage, and 3.) wetlands maintenance. From a 
general standpoint, drainage structures in the western portion of the gravel road 
appear to be basically resolved other than exact placement and the possibility of a 
battery of culverts in between the two lakes. The attached responses provide a range 
of culvert sizes to be installed in the 3 1/2 mile gravel road. Drainage structures in the 
road section traversing the swale area (an area just west of the airstrip;. confirmed by 
the Alaska Department of Fish & Game during a June 1997 field visit) are unresolved. 

Accordingly, AAI is evaluating several options for drainage in the swale area. In 
response to public notice comments, coordination discussions with yourself and 
interested parties, a combination of large diameter culverts and a bridge is currently 
being evaluated but is not elaborately discussed in the attached responses. AAI will 
finalize its evaluation within the next several days and formally propose a swale area 
drainage design at the beginning of the field trip scheduled for 29-30 July 1997 at 
which time agency specialists and others will visit the Alpine locations where they 
have raised questions about hydrology and drainage . 

The subject category of oil spill preparedness and response also received a great deal 
of attention. The attached responses are directed toward issues that are being 
addressed by the State/Federal Joint Pipeline Office and issues that can be resolved 
or at least delineated prior to receiving an approved oil discharge prevention and 
contingency plan approval from the Alaska Department of Environmental 
Conservation. 

The cumulative impacts subject category is addressed in the attached responses to 
extent it can be until AAI receives more specific direction from the USACE. 

With regard to the other high interest subject category of mitigation/monitoring/studies, 
AAI has attempted to systematically mitigate the Alpine Development Project both in 
the pre-application phase and during the permit processing phase. In addition to the 
mitigation provided in the October 1996 EED and AAI's February 27,1997 response to 
the USACE, you will recall AAI's May 21, 1997 submittal to the USAGE in which major 
mitigation proposals were made regarding casing the Colville River Pipeline crossings 
and inclusion of vertical pipeline loops in the pipeline corridor. These mitigation 
proposals, when combined with the upcoming culvert/bridge proposal, represent 
strong response to interested parties concerns, USACE direction, and applicant 
identified project impacts. Please be advised that AAI will include all mitigation 
proposals (including refined Nuiqsut mitigation) and their impact assessments in the 
updated and revised EED to be submitted to the USAGE on or before September 1, 
1997. The attached responses, revised project description, and various evaluations of 

• project design alternatives will also be integrated. 
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Thank you again for your cooperation and the opportunity to provide the attached 
responses. 

Mar . chindler 
Dir tor, Alpine Permits and Compliance 

Attachments: 
Responses by Agency/Interest Group/Local Government/Individual 
Responses by Subject Category 
Attachment #1, ABR Text 
Attachment #2, Shannon & Wilson Report 
Comment Letters/Other Correspondence 

• 

• 
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ARCO ALASKA, INC. (AAI) RESPONSES TO U. S. ARMY CORPS OF 
ENGINEERS (USACE) PUBLIC NOTICE COMMENTS RECEIVED ON 

COL VILLE RIVER, #18, File #2-960874, ALPINE DEVELOPMENT 
PROJECT AND OTHER GENERAL QUESTIONS 

COMMENTS OF UNITED STATES DEPARTMENT OF INTERIOR, FISH AND 
WILDLIFE SERVICE, JUNE 6, 1997 

1. Issue: 

Provide the exact area of habitat to be affected by gravel fill since the applicant made 
revisions to the proposed facility layout reflected in the current public notice. 

Response: 

The area ofwildlife habitats affected by the revised in-field facilities as currently proposed 
have been recalculated. Consolidation and design refmements of Alpine Pad 1 (drill site), 
the processing/camp facility pad, and the airstrip resulted in a total gravel footprint of 111.3 
acres: 2.3 acres less than amount originally proposed for the footprint in the public notice. 
Seven habitat types would be affected by gravel placement: 

1. Deep Open Water without Islands, 0.5 acre; 

2. Shallow Open Water without Islands, 0.5 acre; 

3. Aquatic Grass Marsh, 0.3 acre; 

4. Nonpattemed Wet Meadow, 3.3 acres; 

5. Wet Sedge-Willow Meadow, 60.6 acres; 

6. Moist Sedge-Shrub Meadow, 42.6 acres; 

7. Riverine or Upland Shrub, 3.5 acres. 

A map showing these areas is in Attachment 1. 

2. Issue: 

Comment on the recommendation that all habitats impacted by this project be rehabilitated 
to the greatest extent possible, especially the airstrip and roadway due to their potential for 
disrupting surface water flow and long-term implications for post-development access . 
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Response: 

Upon abandonment (as defined in oil and gas leases) of the Alpine Project facilities, AAI 
will rehabilitate and restore the affected habitat areas by utilizing various gravel removal and 
plant cultivation techniques. 

AAI will remove gravel from lower portions of the floodplain (including delta thaw basins, 
active- and inactive-floodplain cover deposits) to eliminate impedance of floodwater. 
Complete gravel removal in these areas is appropriate because the cover deposits have low 
to moderate ice content and are not, therefore, particularly susceptible to thennokarsting. 

AAI will selectively remove gravel from portions of the higher floodplain. Complete gravel 
removal in these areas might result in the development of long, linear, deep waterbodies in 
the ice-rich abandoned floodplain cover deposits, which in turn could lead to larger 
thennokarst development. In order to minimize this thennokarst effect, AAI will remove 
gravel from the roads, pads and airstrip on the higher, abandoned floodplain cover deposits 
to two depths. AAI will completely remove gravel on approximately two-thirds of this area, 
and partially removal gravel on the remaining one-third so that a 2-3 foot layer of gravel 
remains. The scattered distribution of moderately thick gravel will help prevent deep 
thermokarst development and prevent drainage of the long, linear water bodies that are 
otherwise likely to develop in areas of complete gravel removal. This two-depth approach 
to gravel removal on the higher floodplain will facilitate passage of water during major 
floods, and create a mosaic of aquatic and gravelly upland habitats. 

AAI will fertilize areas where it has removed gravel in order to facilitate natural plant 
colonization. Studies indicate that natural colonization of bare tundra soil or a thin gravel 
till may be accomplished in at least five years, and that the resulting species composition 
resembles the dominant species in the adjacent tundra. AAI will also plant aquatic grass 
(Arctophilafulva) and aquatic sedge (Carex aquatilis) in portions of the ice-rich areas where 
gravel has been completely removed to aid colonization of the ponds that are likely to result 
from thennokarst development. AAI will seed areas of moderately thick gravel fill with a 
mixture of native-grass cultivars and indigenous legumes. The grasses will rapidly improve 
productivity, and the legumes will prove a long-term nitrogen source, through symbiotic 
relationship with nitrogen-fixing bacteria, that will improve diversity and sustainability. 
This approach will create a mix of aquatic, wet, moist, and dry habitats that will resemble 
the structure, function and patchiness of the surrounding tundra. 

Following AAI's restoration and rehabilitation efforts, areas in which gravel pads and the 
airstrip were located will not disrupt the natural surface flow of water. The airstrip will also 
no longer provide a means of access to the area. 
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3. Issue: 

Respond to comment that various aspects of spill detection (schedule of visual inspection 
and inspection by infra-red sensor) and spill response are still unresolved. 

Response: 

AAI will implement sophisticated spill prevention, spill detection and spill response 
programs. 

A. Spill Prevention Measures 

AAI has designed the above ground pipelines and the underground Colville River crossing 
to minimize the possibility of spills, and AAI will implement an employee spill prevention 
training program and a pipeline maintenance and inspection program to further reduce the 
likelihood of spills occurring. 

Above Ground Pipeline Design Features 

AAI will design and construct the pipeline to comply with all state, federal, and local 
regulations, and will go beyond those minimum requirements as described below. 

AAI will incorporate vertical loops into the pipeline design to reduce the potential for oil 
spills and reduce the potential spill volumes. In an idealized vertical loop, the pipeline line 
takes a 90 degree upward turn, followed by a 90 degree horizontal turn which causes the 
pipe to continue horizontally at an elevation for some distance, following which it returns to 
normal elevation through two more 90 degree bends. This elevated segment, the height of 
which is dependent upon the topography (slope) along the line, provides a constant valveless 
spill limitation device. This design, which has been conceptually approved by the DOT, 
will reduce potential spill volumes by as much as 50-55% as compared to a valved pipeline 
design. 

Underground River Crossing Design Features 

To further prevent a pipeline leak under the Colville River, the sales oil pipeline will be 
installed inside a high strength casing pipe. This "pipeline-within-a-pipeline" approach is 
fairly unique for horizontal directional drilled pipeline river crossings. Simultaneous failure 
of both the sales oil pipeline and the casing pipe is highly unlikely. However, in the 
unlikely event oil leaks from the primary pipeline, it would be captured within the "annulus" 
space (the space between the outer wall of the sales oil pipeline and the inner wall of the 
high strength casing pipe) rather than reaching the under river environment. This design is 
comparable to the secondary storage provided as a spill prevention technique for storage 
tanks. The same encasement design is used for the sea water pipeline, and the diesel fuel 
line, each of which is separately encased, with similar benefits . 
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The casing performs a second function in that it is designed to accommodate the external .-~ 
loads that would normally be carried by the carrier pipe. The casing and carrier pipe do not :1 
distribute loads between each other, due to the spacer design included, which means that a 
deformation of the casing pipe would not cause deformation of the pipeline carrying crude 
oil. This effectively provides double integrity against external loads. 

All of the casing pipes and carrier pipes are protected by a mechanically tough state-of-the
art fusion-bonded epoxy external coating to prevent external corrosion. In addition, and in 
response to comments regarding additional prevention, another 8" pipe parallel to and near 
all of the casing pipes provides the anode portion of a cathodic protection system to prevent 
corrosion of the casing pipes. This cathodic protection system is itself the most advanced 
system available. 

Careful technical review and selection of materials, coatings, and protections have been 
conducted and included in the design and were reported in the technical summary 
transmitted to the JPO on June 2, 1997 (see Appendix M). 

Employee Spill Prevention Training 

AAI will continue to provide regular training to its employees regarding the importance of 
avoiding oil spills at AAI facilities as well as training employees in appropriate spill 
prevention procedures. 

Pipeline Inspection Program 

An important component of AAI's spill prevention program is a regular program of pipeline 
maintenance and inspection. At regular intervals, AAI will utilize a "corrosion pig," which 
is a form of "smart pig" technology that involves inserting a mechanical device called a 
"pig" with sensing and telemetry devices into the pipeline. The pig data identifies anomalies 
in the pipeline that require closer investigation. AAI will use the inspection data to perform 
appropriate maintenance to correct problems before they result in a spill. 

B. Spill Detection Methods 

Although the special design features referred to above will avoid or minimize the likelihood 
of a spill, AAl will also employ spill detection techniques that give early warning of 
potential problems. The spill detection program has two key elements: a computerized leak 
detection system and frequent aerial infrared inspections. 

AAI will utilize a state-of-the-art computerized leak detection system. For several years, 
advanced oil pipelines have used mass balance leak detection systems. Although these 
systems are quite effective, the fluid velocity and the accuracy of the fluid flow meters limit 
the ability of these systems to detect small leaks. AAI will, therefore, utilize a much more 
sensitive and faster system, called Pressure Point Analysis (PPA), which depends upon 
sampling frequency and the speed of sound in the liquid. The PP A system detects leaks by 
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comparing instantaneous pressure data to trended pressure data using a computer algorithm 
to determine if there is evidence of a leak. If so, the PP A system compares the data set used 
to define the current operations with the data set used to define the current trend. The 
current trend data are also compared to characteristic leak profiles. The PP A system 
determines the probability it has found a leak and checks to determine if the anomaly could 
be from known events in progress. If the anomaly cannot be explained then the operator is 
notified. The PP A system is supplemented by use of the traditional mass balance leak 
detections system. Both of these systems use a fiber optic communications network for data 
transmission since it is more reliable and has more data capacity than microwave systems. 

AAI will also monitor the pipeline by conducting overflights at a frequency that exceeds the 
26 times per year specified by DOT regulations. Inspection aircraft will fly at a maximum 
elevation of five hundred feet, and the pipeline will be inspected visually and with the aid of 
forward-looking-infrared (FUR) technology. Although not all the flights will have FLIR 
technology, a number of them will. Infrared technology permits identification of potential 
spills based on the temperature "signature" that would be presented if warm crude oil leaks 
onto the ground. It has the advantage over visual inspection of being able to detect warm 
spots in conditions of darkness or other situations involving limited visibility. This 
technology has the ability to identify trouble spots such as damaged or wet insulation before 
a problem occurs. In addition to these DOT -required inspection flights, AAI will conduct 
overflights as part of regular small-plane flight operations out of the Kuparuk airstrip. 

In addition, as discussed in the Pipeline Isolation Strategy (e.g. vertical pipeline loops) a 
potential leak volume exists below the sensitivity of the leak detection system. AAI is 
evaluating the possibility of an independent hydrocarbon sensor to monitor below threshold 
oil leaks in the annular space and the cased-river crossings. Systems under review include: 

• Pressure sensors 
• Flow sensors 
• Vapor detectors 
• Hydrocarbon liquid detectors 

Final selection of a system will be based on accuracy, reliability, and sensitivity. There is 
considerable concern about the reliability of the devices especially considering the low 
ambient temperature and the remote site. The decision to install any mechanism will require 
a feasibility and practicality evaluation. 

C. Spill Response Plan 

AAI is working with state, federal, local agencies and Nuiqsut to develop appropriate spill 
response plans. In general, AAI intends to refme its identification of sensitive 
environmental areas that might be affected by a spill, collect specific biological and physical 
information about those areas, and then develop plans as to how a spill potentially reaching 
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each such area would be addressed through measures to limit, contain or channel flows 
containing oil. 

The measures to be adopted will necessarily give rise to the development of lists of 
equipment and supplies necessary to support any spill response activities, along with 
specific plans for executing a spill response in all potentially affected areas. 

AAI has retained Dr. Ed Owens, a world renowned and highly respected expert in the area 
of spill response plan design, to conduct additional field survey activities in mid-August 
1997. Dr. Owens will be examining channel characteristics, flow conditions, bank 
character, oil behavior, resources at risk and response alternatives. He will also be looking 
at the question of prestaging equipment and supplies at various locations so as to speed spill 
response and ensure availability of necessary items. AAI will use the information obtained 
by Dr. Owens to design a Spill Response Plan that incorporates existing resources at 
Kuparuk and Alaska Clean Seas (ACS), and includes resources at nearby Alpine, including 
Nuiqsut. 

Although equipment prestaging analysis must await Dr. Owen's field trip and report, AAI 
currently contemplates prestaging equipment and supplies at Miluveach and Kachemach 
rivers, and along Colville Channel and Sakoonang Channel. 

4. Issue: 

The airstrip siting is not optimal with respect to wildlife impacts, as moist sedge-shrub 
meadow receives considerable wildlife use, and because it is a scarce habitat in the project 
area: the airstrip will fill approximately 38 acres of moist-sedge shrub meadow. 

Response: 

The original remarks in the October 8, 1996 permit application about airstrip siting require 
elaboration. The decision to site the airstrip in its proposed location was not based solely on 
an assessment of impacts on wildlife habitats, although that was an important consideration. 
The term "optimal" was used in the sense that avoidance and minimization of impacts on 
other, less common wetland habitats (than Moist Sedge-Shrub Meadow) supporting high 
levels of use by wildlife was an objective in airstrip siting. For this reason, it is desirable to 
locate the airstrip away from Aquatic Sedge with Deep Polygons, Aquatic Grass Marsh, Salt 
Marsh, and Nonpatterned Wet Meadow habitats in the central and western portions of the 
facility area. Other important criteria were considered as well, including consolidation of 
facilities in the eastern portion of the Alpine facility area (e.g. away from highest human 
subsistence use channel: Nechelik Channel); location of the airstrip on higher, better
drained ground less likely to be affected by major flood events and to pose cross-drainage 
challenges; and minimization of aircraft disturbance to waterbird nesting areas located in the 
western portion of the Alpine facility area. Moist Sedge-Shrub Meadow is of high 
importance to mammals and moderate-to-high importance to a number of birds, as was 
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5. 

pointed out in the agency comment. In view of its regional abundance on the central Arctic 
Coastal Plain, however, siting the airstrip largely in this habitat type will result in a lower 
level of wildlife impact than if the structure were located in lower, wetter portions of the 
Alpine facility area. The 42.6 acres of this habitat affected by gravel placement for the 
revised design is 1.3 percent of the total area of this habitat type available on the Colville 
River delta (3,327 acres). 

Issue: 

Respond to AAI's position that gravel removal is an appropriate rehabilitation technique 
only in the context of recycling gravel into future projects. Poorly vegetated thick gravel 
pads will not provide acceptable replacement habitat value. 

Response: 

See response to Issue No.2. 

6. Issue: 

Solid waste disposal has not been resolved. The primary issue is to ensure food wastes do 
not attract wildlife to the facilities (potential predator impact), which will be a condition of 
the permit. The preferred disposal method is composting. 

Response: 

AAI has researched historical problems caused by inefficient handling of waste and is 
committed to preventing increases in predator populations in the project area from access to 
food waste. In response to concerns about air-quality impacts, however, AAI's original 
proposal to incinerate organic waste may be changed to require shipment of organic waste to 
Kuparuk or Prudhoe for disposal. Moreover, existing prohibitions on feeding wildlife will 
be strictly enforced. In any case animal-proof dumpsters will be used at all Alpine facilities 
for temporary storage of food wastes. 

In addition, AAI is pursuing other options for waste disposal. The principal possibility 
being examined in a pilot program at Prudhoe Bay is composting. If this pilot program 
proves successful at Prudhoe and can be practically adapted to Alpine, AAI will use this 
waste disposal technique. 

7. Issue: 

Cumulative impacts have not been addressed in a thorough, careful manner . 
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Response: 

AAI addressed cumulative impacts in Section 4. 7 of its EED dated 10/96. In consideration 
of new information related to projects or issues evolving since 10/96, and in consideration of 
agencies' requests for additional cumulative impact analysis, the USACE has circulated a 
proposal to the lead federal agencies regarding the analysis of cumulative impact. The 
proposal outlines an analytical procedure for cumulative impact analysis, which asks the 
following questions: 

What oil and gas development is reasonably foreseeable? 

Of the oil and gas development that is reasonably foreseeable, what projects are 
related to or induced by the Alpine Project? 

Of the reasonably foreseeable oil and gas development projects that are related to 
or induced by the Alpine Project, what are the specific additional construction 
implications (e.g., additional gravel roads, other Colville River crossings, pipeline 
segments, gravel pads and other facilities) and what impact do they have on the 
environment (e.g., fisheries, wildlife, water quality and oil spill effects)? 

Will a further environmental assessment be required before such future oil and gas 
development is permitted to take place? 

AAI can not finalize its cumulative impact response to the USACE until it receives direction 
from the USACE on: (1) agency acceptance of the USACE proposal, and (2) the integration 
of additional cumulative impact information as provided by other resource agencies (e.g. 
BLM, MMS, DOE, ADNR). 

The decision as to the scope of matters to be considered in assessing cumulative impact of 
the Alpine project is the responsibility of the USACE, with inputs to that decision from 
other agencies. Once the USACE has advised AAI of the approach it has adopted for 
purposes of preparing an EA and reaching its decision (such as the time horizon and 
geographic areas to be included in the process) AAI will provide information to the USACE 
with respect to potential future field developments or other subjects to assist the USACE in 
discharging its responsibilities. 

8. Issue: 

Additional oil and gas development between the East and Nechelik channels of Colville 
River delta with pipeline connections to Alpine shall be accomplished with minimum of 
additional gravel fill. Designs of fields with pipeline connections to Alpine shall 
incorporate concept of roadless satellite production facilities, except where environmentally 
preferable designs exist or roadless design infeasible. 
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Response: 

At present, Fiord is the only reasonably foreseeable oil and gas development project (within 
the East and Nechelik channels) which may utilize the Alpine processing/pipeline facilities. 
As discussed in AAI's 10/96 EED, the most likely development scenario would adhere to 
the above referenced concepts. 

Although AAI is the dominant oil and gas lessee of record in the delta, it is conceivable that 
other oil and gas operators could become lessees and potential operators. AAI can only 
commit to restrictions placed on permits for its own operations. However, it should be 
noted that the state of Alaska placed conceptual development restrictions in its existing oil 
and gas leases, and additionally, any prospective developments would require additional 
environmental assessments by the USACE in which cumulative impacts would be 
evaluated. Therefore, the concepts of facility consolidation and impact 
avoidance/minimization are existing planning standards which will be judged in future 
individual permit actions. 

9. Issue: 

Discuss use of cross-drainage structures across the in-field road and airstrip to prevent 
impoundment or dewatering of adjacent wetlands, and allow unimpeded fish passage 
between documented fish-bearing waterbodies . 

Response: 

The use of cross-drainage structures to prevent impoundment or dewatering of adjacent 
wetlands is addressed in Attachment I, Cross Drainage Structures-See "Assessment of 
Potential Effects of Alteration of Cross-drainage on Wetland Habitats Near In-field 
Facilities" by M.T. Jorgenson (9 July 1997). Also see response to Issue No. 30. 

10. Issue: 

Design of the Colville River pipeline crossing shall include a cased pipeline and vertical 
expansion loops, subject to appropriate agency approvals. If design is infeasible, AAI shall 
provide alternative design with equivalent spill protection. Design modifications will 
require additional USACE public notice. 

Response: 

AAI has proposed the cased pipeline and vertical expansion loop designs (AAI May 1997 
letter to the USACE), subject to appropriate agency approvals. Preliminary reviews by 
agencies are very positive and AAI is hopeful full approval will be rendered . 
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11. Issue: 

AAI shall submit findings of monitoring study of waterfowl disturbance by aircraft to FWS. 
AAI in consultation with FWS and USACE will modify operating procedures as practicable 
to mitigate identified negative impacts. 

Response: 

The October 8, Alpine USACE permit application includes mitigation measures that 
minimize waterfowl disturbance by aircraft and ensure no significant negative impacts will 
occur. (See generally EED section 4.4.2.2.). These mitigation measures already propose a 
multi-year study to monitor disturbance of waterfowl by aircraft during construction and the 
first year of operations. (See EED section 2.10.3.). Accordingly, AAI agrees to comply 
with the above issue. 

12. Issue: 

AAI to adhere to aircraft restrictions described in public notice. 

Response: 

AAI volunteered the restrictions in the public notice and agrees to comply with this 
condition. 

13. Issue: 

Filling of wetlands, major construction and gravel-hauling shall be avoided during pre
nesting and nesting season (20 May - 1 August) of spectacled eiders. If activities must be 
conducted during that period, FWS-approved nest surveys shall be required to determine if 
nests are in or within 200 meters of project footprint, and if so, further consultations with 
FWS is required. 

Response: 

The proposed condition presumes that the pre-nesting and nesting seasons extend from May 
20 to August 1. In fact, AAI' s environmental studies (See Chapter 4 of the EED) 
demonstrated that the nesting season typically concludes by the second week in July. 

No major construction activities are planned to occur in the transportation corridor during 
the pre-nesting or nesting season. The Alpine project will, however, involve some 
construction activities at the in-field facilities during the May 20 through August 1 time 
period. During the first summer season, AAI plans to compact gravel. During the second 
summer season, AAI plans site preparation for module installation. 
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As detailed in the EED, prior annual surveys of the Colville River delta indicate that 
spectacled eiders generally do not occur in the project area. (See EED sections 4.4.3.1 and 
4.4.3.2.). In particular, no nests or broods were observed within the project area in 1995 or 
1996. (See EED section 4.4.3.2.). AAI agrees nonetheless to follow the FWS-approved 
nest survey protocol and to further consult with FWS in the event that any spectacled eider 
nests are observed within 200 meters of project facilities (or major construction activities). 

COMMENTS OF UNITED STATES DEPARTMENT OF INTERIOR, FISH AND 
WILDLIFE SERVICE, JULY 2, 1997 

14. Issue: 

Oil spills pose a significant threat to unique and irreplaceable fish overwintering habitat, as 
well as high value waterbird habitat such as salt marsh and tidal flats. Significant impacts to 
these resources will occur if pipelines and facilities are improperly engineered or located. 

Response: 

A major oil spill into the Colville River delta could result in serious environmental 
consequences; however, the likelihood of such an event is remote and its impact would 
depend upon the quantity of oil, the proximity of sensitive habitat and the time of year. AAI 
has evaluated the most likely worst case scenario (e.g. catastrophic pipeline failure at the 
Colville River east channel), and incorporated spill prevention and spill detection 
considerations into project design. Spill response plans are under development. Also see 
response to Issue No.3. 

15. Issue: 

Impoundment of water upstream of the proposed facilities will likely alter valuable 
waterbird habitat and disrupt fish passage. 

Response: 

As explained in the response to Issue No.9, the Alpine project will be designed to minimize 
impacts on water flow, and will not significantly alter waterbird habitat in the delta or 
disrupt fish passage. 

16. Issue: 

Significant impacts will occur to the high value waterbird habitats of the delta and 
surrounding area if further development is not carefully evaluated and mitigated through 
conditions on this permit . 
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Response: 

As explained in the EED and in response to Issue No. 11, the Alpine Project will be 
designed to avoid or minimize and mitigate impacts on waterbird habitat. Although the 
EED addresses the potential for further development in the Colville delta area, AAI does not 
believe it is appropriate to include conditions in the Alpine Project permit designed to 
address speculative impacts of potential developments that may occur beyond the 
reasonably foreseeable future 

17. Issue: 

Long-term health and productivity of this ecosystem will be impacted if conditions are not 
explicit and effective regarding the ultimate reclamation of this site. Abandoned gravel will 
likely be washed into adjacent habitats by frequent flooding. 

Response: 

See the response to Issue No. 2, which addresses AAI's plans for restoration and 
rehabilitation of the Alpine project site. 

COMMENTS OF UNITED STATES DEPARTMENT OF COMMERCE, NATIONAL 
OCEANIC AND ATMOSPHERIC ADMINISTRATION, NATIONAL MARINE 
FISHERIES SERVICE, JUNE 9, 1997 

18. Issue: 

Conduct a larger study that entails obtaining background levels of information, including 
sediments, and fish and water samples at the proposed Colville River crossing. 

Response: 

Considerable baseline water quality data from the Colville River already exists and is 
summarized in the October 8, 1996, EED. AAI is compiling water quality data for lakes in 
the project area and will transmit this data in August, 1997. 

AAI does not believe that sediment sampling would provide helpful baseline information. 
The Colville River sediments are extremely dynamic as a consequence of seasonal flooding, 
scouring and channel migration. Given the substantial sediment transport within the river, 
analysis of the sediment found at the river crossing location at any particular time would not 
provide meaningful baseline information. 

AAI does not believe that sampling fish tissue for baseline levels of contaminants would 
prove useful either. Most fish found at the crossing location are migratory fish, and there is 
no evidence to suggest that these fish remain feeding in the area long enough to accumulate 
contamination. Even during the winter, these fish move around in response to changing 
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salinity and are not likely to remain in any location for a significant length of time. As a 
result, if a fish captured in the area of the proposed crossing were found to have elevated 
levels of a contaminant in its tissues, it would be impossible to determine where the fish had 
been exposed to the contamination. 

Despite these limitations on the usefulness of baseline fish tissue data, however, AAI has 
already committed to AF&G to analyze a limited number of fish tissue samples. Samples 
are being collected this summer. 

19. Issue: 

Provide additional preventative and response measures including the pre-staging of 
equipment and monitoring of an oil spill in the pipeline crossing the Colville River. 

Response: 

See response to Issue No.3. 

20. Issue: 

With respect to cumulative impacts, recommends that USACE, in coordination with the 
resource agencies and other interested stakeholders, initiate a Special Area Management 
Plan, or a similar comprehensive areawide management process utilizing a watershed 
approach, in conjunction with EIS to evaluate cumulative impacts of pending and future 
§404 and § 1 0 permitting actions. 

Response: 

The decision to prepare an environmental impact statement rests with the USACE which 
consults with commenting agencies, interested parties and landowners. 

COMMENTS OF UNITED STATES ENVIRONMENTAL PROTECTION AGENCY, 
JUNE 5, 1997 (Also see p. 40 for responses to September 6, 1996 EPA letter, pre-EED) 

21. Issue: 

Consider cumulative impacts. 

Response: 

See response to Issue No.7. 

22. Issue: 

Consider effects of oil and other pollutants discharged into the Colville ecosystem . 
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Response: 

See the response to Issues No.3 and No. 14. 

COMMENTS OF ALASKA DEPARTMENT OF FISH AND GAME, JUNE 16, 1997 

23. Issue: 

Recommend that culverts are installed around West Drill Pad to provide for fish movement 
and water transport including a combination of bridge and culverts at the swale area located 
at the facility footprint. A criterion for distance between culverts should be established. 

Response: 

AAI is undertaking a comprehensive evaluation of various alternatives to provide for fish 
movement and water transport in the project area. AAI will supplement this response as 
soon as possible. AAI is evaluating drainage structures and will be prepared to discuss them 
during the July 29 and 30 site visits. 

24. Issue: 

Recommend placement of a standard size pipe in selected areas (e.g., match the natural 
troughs) to provide for water movement. Need more discussion on how to deal with the 
high-center polygon area. • 

Response: 

See the response to Issue No. 23. 

25. Issue: 

Strongly recommend that cross drainage structures in swale area include a combination of a 
bridge and culverts. Bridge should handle project design flood (e.g., 50 year) without 
altering water flow. 

Response: 

See the response to Issue No. 23. 

26. Issue: 

Recommend adequate cross drainage in high-center polygons between airstrip and sand 
dunes and between Monument Black and processing facility. 
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Response: 

See the response to Issue No. 23. 

COMMENTS OF ALASKA DEPARTMENT OF ENVIRONMENTAL 
CONSERVATION; DIVISION OF AIR & WATER QUALITY, JUNE 6, 1997 

27. Issue: 

The consistency review, including the state's certification of the §404 permit must be 
stopped because more information is needed concerning interaction of flood waters and 
floating ice with the gravel fill within the delta area. 

Response: 

AAI has not objected to the consistency review stoppage and will endeavor to satisfy 
ADEC's request for additional information. Many of these issues are addressed in this 
response document. In addition, AAI will distribute a two-dimensional predictive 
hydrology report and discussion documents (Appendix M) addressing alternative drainage 
structure designs and the expected performance of these designs with respect to gravel fill 
structural integrity, wetlands systems maintenance and fish passage. It is AAI's goal to have 
these materials distributed to the agencies prior to an Alpine field trip scheduled for July 29 
and 30, 1997. The intent of the field trip is to provide agencies an on-site opportunity to 
validate AAI' s assessment of on-site base conditions and to conceptualize AAI' s drainage 
structure design proposals. 

COMMENTS OF ALASKA DEPARTMENT OF ENVIRONMENTAL 
CONSERVATION; DIVISION OF AIR & WATER QUALITY, JUNE 13, 1997 

28. Issue: 

Discuss how flooding affects the gravel structure and what affects the gravel structure will 
have on flooding. The latter should discuss the water height differences caused by the 
structure considering that there is only a foot difference in water elevation between a 50-year 
and 200-year flood event. It should also include information on the aerial extent, both up 
gradient and down gradient of the structure, that the structure would have on water levels, 
and any affects flooding caused by the structure may have on the pipeline and its support 
members. 

Response: 

The gravel road and pads are designed to withstand the current, wave and ice forces that are 
expected during the design flood. The actual difference between the 50-200 year flood is 
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approximately 2 feet because of the amount of area available and the flat topography in the 
delta for the water to spread. 

A two-dimensional, finite element mode of the Colville Delta during the 50-year flood was 
performed to evaluate the effect the proposed gravel structures in the delta will have on 
water levels during flooding. At first, the model was run without the Alpine gravel 
structures in place, then the model was run with the gravel structures in place at a sample of 
locations (Tables 1 and 2, and Figure 1 ). Initially it was assumed that no water would flow 
through the structure. This provided valuable insight to conditions during flooding, but is 
unrealistic since drainage structures (some combination of culverts, a low water crossing, 
and/or a bridge) will transmit water through the road. 

Table 1. Water surface elevations on upstream side of road, in vicinity of swale, during 
the peak discharge of the 50-year flood. 

Water 
Surface 

Elevation 

Node Northing Basting 
Without 

Elevation Facilities 
(BPMSL) (BPMSL) 

(ft) (ft) 

23805 5971955 379229 10.0 11.2 12.5 

23809 5972867 380027 10.0 11.2 12.5 

23813 5973607 380523 10.0 11.2 12.5 

25283 5971911 378512 7.5 11.3 12.5 

25294 5972273 378798 5.0 11.2 12.5 

25304 5971902 377725 5.0 11.3 12.5 

25588 5973908 380070 1.5 11.0 12.5 

27537 5972732 377082 5.0 11.1 12.5 

27845 5873236 378247 5.0 11.2 12.5 

27852 5974164 379880 5.0 11.0 12.5 

28750 5973827 377223 5.0 11.3 12.5 

28757 5947094 378340 5.0 11.2 12.5 

28762 5974335 379481 5.0 10.9 12.5 

Notes: 1. The drainage structure inlet was modeled at node 27882. 
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Water Surface Elevation (In BPMSL) for 
Selected Discharge Through Facilities (cfs) 

0 1,000 5,000 10,000 15,000 

12.4 12.3 12.2 12.0 

12.4 12.3 12.1 11.9 

12.4 12.3 12.1 11.9 

12.4 12.3 12.2 12.0 

12.4 12.3 12.2 12.0 

12.4 12.3 12.2 12.0 

12.4 12.2 12.1 11.8 

12.4 12.3 12.1 12.0 

12.4 12.3 12.1 12.0 

12.3 12.0 ll.5 10.9 

12.4 12.3 12.1 11.9 

12.4 12.2 12.1 11.8 

12.4 12.4 12.5 12.5 
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Table 2. Water surface elevations on downstream side of road, in vicinity of swale, during 
the peak discharge of the 50-year flood. 

Water 
Surface Water Surface Elevation (In BPMSL) for 

Elevation Selected Discharge Through Facilities (cfs) 

Node Northing Easting 
Without 

Elevation Facilities 
(BPMSL) (BPMSL) 

(ft) (ft) 0 1,000 [2] 5,000 10,000 15,000 

26610 5975093 381092 5.0 10.5 8.9 8.8 9.0 9.5 9.9 

27860 5974883 380155 5.0 10.6 8.3 8.8 9.1 9.8 10.8 

28755 5975858 379901 5.0 10.5 8.9 8.8 9.0 9.5 9.9 

28797 5978070 382360 2.5 10.5 8.9 8.8 9.0 9.4 9.9 

28826 5977128 383793 4.0 10.5 8.9 8.8 9.0 9.4 9.9 

29555 5976035 378680 6.5 10.8 8.9 8.8 9.0 9.5 10.0 

29612 5976791 375881 8.5 10.7 8.9 8.8 9.5 9.4 9.4 

29631 5977448 381605 l.O 10.5 8.9 8.8 9.0 9.4 8.9 

29644 5978522 382297 2.8 10.5 8.9 8.8 9.0 9.4 9.9 

30107 5979549 379534 0.5 10.5 8.9 8.8 9.0 9.4 9.9 

30308 5977582 380162 4.0 10.5 6.9 8.8 9.0 9.4 9.9 

30674 5977961 398484 6.6 10.5 8.9 8.8 9.0 9.4 9.9 

30719 5979287 377348 6.3 10.4 8.6 8.8 9.0 9.4 9.8 

Notes: 
1. The drainage structure inlet was modeled at node 27860. 
2. Although the results of the analysis suggest the water surface elevation on the downstream side of the road would lower 

about 0.1 feet if 1,000 cfs were passed through the road, this result is unrealistic. The difference between the results with 
no flow through the road and the 1,000 cfs flowing through the road are less than the accuracy of the model, and should 
therefore be interpreted as being insignificantly different 
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If no water passed through the road during the 50-year flood, water levels immediately 
upstream of the road could be as much as 2 feet higher than if there was no road, and water 
levels immediately downstream of the road could be as much as 2 feet lower than if the road 
was not there. Water level differences decreased when the model accounted for flow 
through the road. Analyses were performed with discharges of 1,000 cfs, 5,000 cfs, 10,000 
cfs, and 15,000 cfs passing through the gravel structure. to more accurately predict water 
levels. Water levels upstream of the road for the discharges of 1,000, 5,000, 10,000, and 
15,000 cfs were lowered by 0.1 ft, 0.2 ft, 0.4 ft, and 0.6 ft, respectively. Water levels 
downstream of the road were raised less than 0.1 feet for the 1,000 cfs discharge, and raised 
0.1 ft, 0.6 ft, and 1.0 ft for the 5,000, 10,000, and 15,000 cfs discharges. We expect the 
actual discharge passing through the road (via drainage structures) will be between 5,000 
and 10,000 cfs during the 50-year flood. In summary, as the discharge passing through the 
road increases, the difference in water level upstream and downstream of the road becomes 
smaller. 

The effect the gravel structures have on flood water levels diminishes with distance 
upstream and downstream from the structures. For example, during the 50-year flood, water 
level increased at a point 4 miles upstream by 6 inches and decreased at a point 9 miles 
downstream by 6 inches. Therefore, the structure has very localized effect on flood water 
levels. 

Pipelines will be built at an elevation well above the predicted water levels during the design 
flood. Therefore, there will be no lateral loads on the pipelines due to water or ice forces . 
Pipeline supports will be designed and approved by the JPO to withstand the predicted loads 
resulting from water and ice. 

29. Issue: 

Map water elevations, water depths, and water velocities during the 2-year, 50-year, and 
200-year flood events. If other years of comparable timing are more readily available, these 
would be acceptable to the department. This information should include maps for these 
events with and without the structure. 

Response: 

The 2-year flood is essentially the average breakup runoff. The discharge of the 2-year 
flood is predicted to be 233,000 cfs. The map of water levels presented in "Geomorphology 
and Hydrology of the Colville River Delta in 1995" (Appendix M) for the 1995 runoff 
(240,000 cfs) is a good approximation of the 2-year flood water levels. 

Maps of water levels for the 50-year and 200-year floods, with and without Alpine 
structures, are presented in "Colville River Two-Dimensional Surface Water Model" by 
Shannon and Wilson, July 1997 (Appendix M). AAI is also evaluating modeling results 
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using different pass through structure scenarios. These results will be reviewed during the 
upcoming July 29 and 30 field visits. 

30. Issue: 

Prepare a drainage plan that considers the passage of fish and the ability to simulate natural 
flows especially into wetland areas that could be adversdy affected by the gravel structure. 
The drainage plan should also address the effects of gravel structure on special flood events 
that infrequently influence certain wetlands ecosystems but are necessary for the survival of 
the ecosystem. The plans should include water velocities in any pass through structures. 

Response: 

The potential effects of the gravel structure_on the wetland habitats will be minor. They are 
specifically addressed in Attachment I, "Assessment of Potential Effects of Alteration of 
Cross-drainage on Wetland Habitats Near In-field Facilities" by M.T. Jorgenson (9 July 
1997). Also see response to USFWS Issue No.9. 

The drainage plan considers gravel fill structural integrity, fish passage and natural flows in 
wetland areas. Cross-drainage in the development area is addressed by installing culverts, 
during initial gravel placement, in pre-construction identified areas where ponding or 
dewatering may occur due to construction of gravel structures. In the summer season 
immediately following initial gravel placement, additional culverts will be installed in areas 
where water ponding or dewatering is observed. Flood events have been extensively 
modeled to determine the mutual effect the floods and the development have on each other 
and to develop the project design criteria The effort is documented in Attachment 2, 
"Colville River Two-Dimensional Surface Water Model (7/97)". The text of this report is 
the only attachment at present since the corresponding graphics are being revised due to a 
printing error. The design of passthrough structures considers water velocities for fish 
passage. The fish design used is a 250mm grayling. The design water flow rate conforms to 
the 2-year return period flood event, however, other events are being considered. 
Passthrough structures such as large diameter multi-plate culverts (diameter range 4 ft. -
12ft.) are being considered for the gravel road. However, for the high flow area (swale) near 
the west end of the airstrip, alternative drainage structures such as a combination of culvert 
batteries plus distributed culverts and a bridge plus distributed culverts are being considered. 
Other structures such as a low water crossing and an earthen bridge are being further 
evaluated, but early reviews of these options are not favorable. AAI will propose an overall 
drainage plan design during the upcoming July 29 and 30, 1997 Alpine field visit. 

31. Issue: 

Discuss possible sedimentation due to reduced water velocities in places and, in the reverse, 
erosion due to increased water velocities in other places. Will there be increased erosion in 
the Nechelik Channel if water that cannot flow through the gravel structure routes around 
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the structure and into the channel? Also, the effects of river ice on the gravel structure and 
the pipeline should be discussed. 

Response: 

AAI does not expect the project to cause significant changes in water velocities. AAI 
intends to minimize the impact on water velocity and corresponding sedimentation and 
erosion by designing adequate draining structures, taking slope protection and maintenance 
measures, and timing construction properly. The project, therefore, is not likely to affect 
erosion rates. During large flood events, however, the road and pads associated with the 
project could affect the movement of flood water, and cause some sedimentation on the 
inactive and abandoned floodplain cover deposits. 

As discussed in the responses to Issues No. 27, No. 28 and in Attachment 1, AAI will design 
the gravel structures and pipeline supports to withstand anticipated water and ice forces. 

COMMENTS OF OFFICE OF THE GOVERNOR, OFFICE OF MANAGEMENT AND 
BUDGET, DIVISION OF GOVERNMENTAL COORDINATION, JUNE 18, 1997 

32. Issue: 

The summary section of the EED has a discussion on access, where one option is a gravel 
road to Kuparuk but with no bridge across the Colville. Since this would limit road access 
to winter, when an ice bridge could be constructed, wouldn't the same be accomplished with 
an ice road. 

Response: 

The Alpine Development does not include any gravel roads beyond the 31
/ 2 mile road 

connecting the facilities. AAI evaluated and rejected road alterations in the October 8, 1996 
EED (See Chapters 3 and 4). Ice roads, including an over-the-ice Colville River Crossing, 
will be constructed as necessary for construction and operations. 

33. Issue: 

On page S-5 of the EED, the HDD method for crossing the Colville River is not listed as an 
alternative, even though this is what is currently being proposed. 

Response: 

The preferred Alpine pipeline crossing of the Colville River is proposed to be via horizontal 
directional drilling (HDD). The EED will be revised to address this issue . 
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34. Issue: 

On page S-8 of the October 8, 1996 EED, Biological Resources, Fisheries, what resources 
use the delta? Are there critical areas near the project site? 

Response: 

Fish use of the delta is described in Section 4.4.1 of the EED. Any of the species listed in 
Table 4.4.1-1 of the EED can be found within the delta at some time during the year. Yes, 
critical areas occur near the project site which include any waters used by wintering fish. 
These include the main Colville River near the pipeline crossing and the various perched 
lakes within the Alpine facilities area (see Figure 4.4.1-10 of the EED). Page S-8 of the 
EED will be revised to reflect this information. 

35. Issue: 

How would the project itself increase the number of subsistence fishery users? Would 
access to subsistence fisheries be improved, if so, does AAI anticipate that more people 
would participate? 

Response: 

The Alpine project will result in no direct impact upon the subsistence fishery in the project 
area through increased access or use. Moreover, the project will, at most, have a minimal 
indirect impact through the potential addition of a small number of subsistence fishers 
residing in Nuiqsut. 

The Alpine Project does not include facilities that would improve subsistence use access. 
The proposed pipeline connection with existing Kuparuk facilities will not provide or 
improve human access to the area (e.g. no connecting road is proposed). Accordingly, the 
only land access associated with the project would be via ice roads during winter, which is 
outside the principal fishing season. Moreover, the Alpine Project will not increase 
competition between local and non-resident oil company employees or contractors 
transported to the project via aircraft because AAI has agreed to apply a no fishing policy to 
non-residents. AAI's airstrip will not be open to the public. (See EED section 4.5.4.2.). 

At present, project area subsistence fishers consist primarily of Nuiqsut residents, with some 
participation by other North Slope residents primarily from Barrow. Although the area 
experiences the normal cycles of abundance and scarcity for subsistence species, subsistence 
harvests in the area have not resulted in reduced fish populations due to over-fishing. While 
it is possible that the Alpine project will create a limited number of new jobs, which may 
attract new residents from Barrow or other North Slope villages to reside permanently in 
Nuiqsut, the number of potential new permanent residents attributable to the project is small. 
Given the existing capacity of the resources and the small number of potential additional 
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subsistence users attributable to the project, the Alpine project employment opportunities are 
not anticipated or likely to have any adverse affect upon the present subsistence fishery. 

36. Issue: 

Drilling wastes from horizontal drilling are not regulated by DEC's solid waste regulations. 
However, due to the proximity of the drilling operations to the Colville River and the 
unknown qualities of the mud that will be used, the state's certification of the §404 permit 
will require a plan review of the mud handling facilities for the horizontal drilling. 

Response: 

AAI will submit a plan of the mud handling facilities for the horizontal drilling to DEC for 
review. AAI recognizes the importance of proper handling of drilling mud used during 
horizontal directional drilling ("HDD") under the Colville River, as well as in all other 
instances where drilling muds are used. The following handling and disposal practices will 
be used for the HDD drilling: (1) bentonite/water drilling mud without additives will be 
used unless conditions determined at the time of drilling require additives to maintain a safe 
and effective mud weight and viscosity; (2) drilling mud will be continuously circulated 
during drilling; (3) coarse drill cuttings will be removed from the mud at the surface before 
the mud is recirculated; (4) with ADEC approval, drill cuttings removed from the mud may 
be recycled into gravel used to construct Alpine gravel facilities may be disposed of as 
overburden at a gravel mine site; and ( 5) drilling mud will be transported back to Kuparuk 
for disposal by subsurface injection. 

37. Issue: 

Does AAI plan to do any work on Alpine during the summer following the winter pad 
construction? If so, the proposition of flying potable water to the site and wastewater back 
to Kuparuk seems to be cost prohibitive. 

Response: 

During the summer of 1998, AAI plans to blade and compact the gravel laid the previous 
winter and install culverts as noted in Issue No. 30. This will require 6-12 people, who will 
be temporarily based at Nuiqsut. During the summer of 1999 AAI will be conducting site 
preparation for model 7S. However, a fully self contained, permitted construction camp 
with potable water and sewage disposal facilities will be operational. Therefore, no aircraft 
transport of potable water or wastewater between Alpine and Kuparuk is foreseen . 
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38. Issue: 

AAI claims in the EED that the pipeline is adequately sized while at the same time the EED 
states the pipeline diameter will be between 8 and 20 inches. The EED needs to be updated 
to clearly state the size and need of the pipeline. 

Response: 

As stated in AAI's February 27, 1997letter to the USACE, the Alpine oil pipeline will be 14 
inches in diameter. This diameter was chosen because of pipeline hydraulic considerations 
(see Alpine Project Overland Hydraulics Report June 1997, Appendix M). The EED will be 
revised as requested. 

39. Issue: 

The EED discusses infrared cameras and pigging as being the preferred methods of leak 
detection, but says it will use state of the art leak detection. What else is involved in the 
state of the art leak detection? In a recent presentation at the JPO, it was stated that a small 
leak may not be detected by the SCADA system and would be visually observed before it 
was found. Is this with an ordinary SCAD A system or one enhanced with the use of fiber 
optics? How would small leaks be detected under the Colville River? Has there been any 
thought on placing sensors in the HDD bore or in the pipe casing that are sensitive to 
hydrocarbons so a leak could be detected. 

Response: 

See the response to Issue No.3. 

40. Issue: 

On page 4-17 in the EED, it states that the natural conditions replace the numerical criteria 
as the State standards for water quality. The statement implies that the natural conditions 
automatically take the place of the existing criteria. This is not true. According to the 
Water Quality Standards 18 AAC 70.024{b), the Department can find that this is the case 
but it is not automatic. 

Response: 

AAI acknowledges and agrees with the clarification provided by this comment. Alaska 
Water Quality Standards (18 AAC 70), as amended on March 28, 1997, provide that "upon 
application or on its own initiative, the department will determine whether a natural 
condition should be approved as a site-specific water quality criterion." ADEC regulations 
further provide such a determination by the department is appropriate if the natural 
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condition of the waterbody is of lower quality than the water quality standards, and if the 
natural condition of the waterbody is fully protective of designated beneficial uses. 

ADEC should adopt a site-specific water quality criterion in this case because natural 
conditions do not meet the numerical water quality standards. For example, elevated 
concentrations of some trace metals have been found in Colville River water, elevated 
suspended sediment concentrations have been found during June floods, pH levels below 6;5 
have been detected, elevated water temperatures have been measured during the summer in 
shallow clear lakes, high total dissolved solids concentrations have been detected in some 
lakes and in Colville River distributory channels, and low dissolved oxygen concentrations 
have been found in winter. See EED section 4.3.1. Despite these natural conditions in 
excess of state water quality standards, continued beneficial uses, including the growth and 
propagation of fish, shellfish, aquatic life and wildlife, have been documented in the project 
area. 

41. Issue: 

In the section on Groundwater, the EED says there is no information for the project area. 
How does AAI intend to apply for a Class I, UIC permit from EPA and a wastewater 
disposal permit from DEC with no information on the groundwater that could potentially be 
affected. 

Response: 

The project area lies within a zone of continuous permafrost, as does the entire North Slope. 
Accordingly, groundwater is restricted to either the thin active layer (thawed) above the 
permafrost or to zones below or within the permafrost. Permafrost ranges from 700 to over 
2,100 feet deep on the North Slope. Groundwater within the permafrost occurs in 
discontinuous confined locations where dissolved salts depress the freezing point of the 
water. The saline quality of groundwater ensures that it is unsuitable for drinking water. 
Groundwater below the permafrost ranges in quality from brackish to saline, again ensuring 
that such sources are unsuitable for potable water use. Consistent with the poor quality of 
groundwater throughout the North Slope region, no North Slope potable water, for industrial 
or domestic use, originates from any underground source. Existing UIC permits and related 
applications for North Slope injection wells confirm this information. 

In the project area, permafrost is approximately 800 feet deep. Well logs demonstrate that 
all the rock formations between the permafrost and the oil reservoir are dense shales, 
mudstones and siltstones, with a few thin sandstone intervals. These formations contain 
high salinity groundwater generally inaccessible due to very low permeability, and that is 
unusable for potable water. Consistent with these data, there are no underground sources of 
drinking water in the Alpine project area . 
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Insofar as the EED suggests that there is a lack of information regarding groundwater 
quality in the project are~ the EED will be corrected. 

COMMENTS OF TRUSTEES FOR ALASKA, JUNE 6, 1997 

42. Issue: 

Respond to the issue of preparing an EIS because the project will have a significant impact 
on the human and natural environment. 

Response: 

See response to Issue No. 20, NMFS 

43. Issue: 

A full EIS should be prepared for the proposed Alpine Project. 

Response: 

See response to Issue No. 20, NMFS. 

44. Issue: 

AAI has not provided any evidence of intent to perform appropriate and practicable • 
compensatory mitigation to compensate the public for the wetlands values the Alpine 
development will destroy. 

Response: 

The location of the footprint will impact a small amount of high use wetland habitat for the 
groups of wildlife species identified by the USFWS as (1) regionally important species, (2) 
species used for subsistence, and (3) threatened/endangered species. Based on further 
evaluation of the site using refined engineering design and data from the 1996 field 
program, AAl has determined that the footprint will impact even less high use wetland 
habitat than stated in the Public Notice for these groups of species. For example, reanalysis 
of habitat use (including refmed mapping and using 1996 data) showed that moist sedge
shrub meadow is not used by Spectacled Eiders on the Colville River delta. In all cases, the 
footprint will impact only a small proportion of high use wildlife habitat on the delta. 
Aircraft traffic will also be restricted to minimize disturbance to wildlife. Some of the 
proposed restrictions and other mitigation measures as discussed in the EED (p. 2-23,4-106 
to 109 and elsewhere in Chapter 4) include: 

• limited airstrip use between June 1 - July 15 to aircraft weighing less than 105,000 lb 
take-off weight (i.e., Boeing 737 prohibited) unless excepted by FAR PART 36-Stage 3 
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• (noise level category), safety emergency, or by the Subsistence Oversight Panel (see 
Nuiqsut mitigation section ofEED), 

• minimizing aircraft use during June 1- July 15, 

• maintaining 500-ft minimum altitude except for pipeline monitoring and take-off and 
landing patterns, 

• maximizing aircraft use during winter, and 

• conducting a 3-year ($150,000 per year) waterfowl monitoring program related to 
airstrip impacts. 

AAI has sited and designed the project to mitigate loss or disturbance of high value wetland 
habitat, and to avoid the need for compensatory mitigation. 

45. Issue: 

The Colville delta saltmarshes would be particularly susceptible to an oil spill. 

Response: 

See response to Issue No. 14. 

• 46. Issue: 

• 

The gravel fill, noise disturbance from aircraft support, and chronic spills will irreversibly 
degrade wetlands habitats. 

Response: 

As explained in response to Issues No. 30 and No. 49, the gravel fill will be designed to 
minimize interference with water flow or habitat in the delta. Moreover, as explained in 
response to Issue No. 2, AAI will restore and rehabilitate areas of gravel fill upon 
abandonment of the Alpine project. 

As explained in response to Issue No. 58, noise associated with aircraft will be mitigated by 
imposing aircraft restrictions during the nesting period (1 June-15 July). Furthermore, as 
indicated in response to Issue No. 12, AAI agrees to comply with the aircraft restrictions 
described in the USACE's public notice. 

As explained in response to Issue No. 3, AAI will implement design features and training 
programs to avoid "chronic spills." AAI will also implement inspection and maintenance 
programs, state-of-the-art leak detection measures and appropriate spill response plans to 
avoid, detect and respond to spills . 
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47. Issue: 

What is the possibility of oil spills or other risks associated with the buried pipeline 
crossing. 

Response: 

Potential risks evaluated and subsequently rendered insignificant where seismic effects, 
corrosion, river channel scour and migration, flood, thaw subsidence and vandalism. The 
project has been designed to minimize these risks as described in Issue No.3. 

48. Issue: 

Although it is proposed that the pipeline will be constructed by drilling under the delta, this 
technology is unproved and may not be feasible. Need EIS for thorough environmental and 
technical review. 

Response: 

The decision to use HDD technology to cross under the Colville River with the pipelines 
was based on extensive study of the technology. AAI and its HDD contractor have closely 
evaluated early applications ofHDD technology, some of which produced structural failure. 
HDD is now a proven technology that has been used throughout the world, including areas 
where soil conditions are similar to the Alpine site. Although soils are frozen at the Alpine 
site and HDD technology has not been used in permafrost, the subsurface soil type (not the 
frozen/unfrozen condition) is the primary factor determining the feasibility of HDD. The 
subsurface soils beneath the Colville River are high in silts and clays which are similar to 
areas where HDD technology is commonly used. Detailed case study comparisons were 
done of these areas to confirm the feasibility of drilling under the Colville River. In 
addition, the plan to use HDD has been deemed feasible by panels of pipeline industry 
experts, the Joint Pipeline Office, and through site-specific studies at the proposed Colville 
River crossing. The results of these studies are documented in the Colville River Crossing 
Summary Report for Selection and Feasibility, September 1996, submitted to the JPO and 
USACE (Appendix M). 

HDD is the preferred crossing method to more traditional methods. Trenching, bridging, or 
laying pipeline along the river bottom require in-water construction and do not provide the 
environmental safeguards of HDD technology. These safeguards and HDD technology are 
more fully discussed in the response to Issue No.3. 

49. Issue: 

Respond to the comment that the potential for erosion, spills from the storage pad, effects of 
the gravel dust shadow, thermokarsting effects, or other changes in hydrological patterns, 
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relative to valve locations in the highly active flood zone and the production pad occurring 
within 100 ft from the Sakoonang Channel and lake shores, has not been addressed. 

Response: 

Erosion, spills, thermal degradation, and hydrology have been evaluated in siting the Alpine 
facilities and in other design features. 

Current development plans will not cause significant erosion problems. Floodwater 
velocities throughout the Colville River delta outside the stream channels are generally very 
low. The maximum expected water velocities during the 50-year flood conditions are less 
than 2 feet per second around the margins of the gravel pads; below erosional velocities. For 
the 200-year flood conditions those water currents are calculated to be approximately 2.5 
feet per second. These velocities are documented in "Colville River Two-Dimensional 
Surface Water Model (7/97)." While the 200-year water velocities are high enough to move· 
fine sand, the gravel constituent of the gravel pads protects the sand fraction and no erosion 
is expected. The effects of wind waves during flood conditions are currently being analyzed 
to determine if armoring the gravel side slopes is warranted to minimize erosion. This 
information will be available by August 15, 1997. 

The storage pad will be used primarily to store non-liquid oilfield materials such as dry 
bentonite and oil field tubulars which include casing and well tubing. The only liquid in the 
storage pad will be small amounts of hydrocarbon-based drilling chemicals; it will be stored 
within a lined containment area on the storage pad. This containment area will be 
constructed in compliance with Alaska Dept. of Environmental Conservation (ADEC) 
regulation 18 AAC 75.075. Consequently, spills from this pad are not a major issue. 

Dust levels from traffic will be low. Dust generation is closely associated with high traffic 
levels on gravel roads. It is anticipated 4-6 vehicles will use the 3.3 mile road between the 
main production pad and Drill Site 2 on a daily basis. Furthermore, 12-15 round trips are 
anticipated on the road per day during construction and drilling with significantly fewer 
during operation. 

Thermokarst topography results from thawing and caving of thaw-unstable permafrost. 
Alpine Development facility gravel pads and roads will be nominally 5 feet thick. Thermal 
analysis shows that this is the thickness of gravel that will thaw in a typical summer, without 
the thaw penetrating the underlying permafrost. This will prevent thermokarst formation at 
the pad sites. The Alpine pipelines will not affect the ground thermal regime, and thus will 
not cause thermokarsts to form. 

Extensive hydrologic modeling has been performed to predict both the effects of the Alpine 
Development on hydrologic patterns and the hydrologic patterns on the Alpine 
Development. The results are documented in "Colville River Two-Dimensional Surface 
Water Model (7/97) (Appendix M)." The potential locations of valves with respect to the 
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flood zone and regulations have been closely examined. In order to reduce the concerns ·}·\·'·' 
about valves and the associated risk of spills we have proposed a "vertical loop" system. t 1 
This concept is presently being reviewed by the US DOT. If our proposal for the loops is not 
adopted by DOT then we will proceed with our current plan. Our current design 
incorporates valves sited outside the flood zone. The production pad location was carefully 
evaluated considering habitat and hydrology. The production pad is set back at least 135 
feet from the Sakoonang Channel. The production facilities on the pad are at least 200 feet 
from the Sakoonang Channel. A Sakoonang Channel bank migration study is underway to 
determine the long term stability of the bank and if mitigative actions must be performed. 
This study is anticipated with the results available by September I, 1997. All the facilities 
on the production pad are set back at least 200 feet from the adjacent lake to the west 
(#9313). A small portion ofthe production pad, used as roadway, is within the 200 foot set-
back from the lake. In addition, the production pad will be graded to direct storm water 
runoff or a spill to a collection sump on the pad. 

50. Issue: 

Respond to the comment that alteration of surface flow caused by the gravel pit, or the 
transition zone where the pipeline goes underground could lead to rapid changes to the 
thermal regime of the adjacent areas or to downstream hydrology. 

Response: 

The gravel mine site referenced is a regional pit that will be developed, excavated and • 
closed out by Nuiqsut Constructors pursuant to USACE Permit Colville River 17. Its 
operations are therefore outside AAI's control. We assume this issue was resolved during 
the processing of Colville River 17. AAI is one of several customers that will purchase 
gravel from the mine site developers. It is AAI's understanding, based on the permit granted 
to Nuiqsut Constructors, that each gravel pit cell will be developed and closed out each 
winter season. The overburden removed for gravel extraction will be returned to the pit 
during pit close out and prior to breakup with none left on the surrounding tundra to affect 
surface water flows. As a result, there should be no hydrologic impacts of the gravel mining 
process. Moreover, the mine site is to be rehabilitated to improve nesting and rearing 
habitat for waterfowl by the construction of islands in water too deep for foxes to wade and 
the addition of shallow water areas around the site perimeter for potential fish habitat. 

The pipeline transitions have been designed to have minor changes to the surface water 
flows due to the small transition zone footprints and their locations on terrain above average 
flood levels. Consequently, there will not be any measurable thermal regime changes. 
Similarly, the transitions will not alter the non-flood surface flows or the thermal regime. 

Design of the pipeline transitions is based upon extensive, three-dimensional, thermal 
modeling that accounted for heat input from the pipelines, heat removal by thermal siphons, 
heat transfer through the soil and insulation, and other pertinent factors. Modeling results 
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were used to design the below ground to above ground transitions. The design limits 
thawing of unstable permafrost and maintains the stability of each transition. Details of the 
analysis and transition design are documented in the "Alpine Development Colville River 
Crossing Design Report (6/2/97) (Appendix M)," submitted to the JPO and USACE. 
Important design Report details related to stability of the transitions are summarized below. 

• Thaw unstable soils in the transitions that would be affected by the pipeline will be 
excavated and replaced with the thaw stable materials. 

• Insulation will be installed on the outside of the casing to minimize growth of the thaw 
bulb. 

• Insulation will be installed near the surface of the backfill to control surface heat flow. 

• Thermal siphons for passive refrigeration will be installed along the length of the 
pipeline between the high river bank and exit point on each side. These siphons will 
extract heat from the ground above the pipeline and maintain the thermal stability of the 
transitions. 

• The transitions will be instrumented with thermistors that will be used to periodically 
monitor the performance of the transition design. 

These techniques are proven technology and are widely used on the Trans-Alaska Pipeline 
System, North Slope foundation designs, and are consistent with worldwide arctic practice . 

51. Issue: 

Respond to the comment that flooding and attendant hydrological changes could affect the 
structural integrity of the river crossing where the pipelines come out of the ground, as these 
locations are within the floodplain. 

Response: 

The design of the pipeline transition areas ensures that hydrological changes and flooding 
will not affect the structural integrity of the pipeline. Details of the Colville River crossing 
transition design are provided in the "Alpine Development Colville River Crossing Design 
Report (6/2/97) (Appendix M)," submitted to the JPO and USACE. The following design 
elements, documented in the report, address structural integrity of the pipeline transitions as 
related to hydrology and hydrological changes: 

• cased pipelines will extend above the design 200-year flood elevation; 
• ground elevations surrounding the transition pads preclude thick ice from reaching the 

pipelines; 
• cased pipelines will be located beyond the scour and long term bank migration limits; 

and 
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• thermal stability will be ensured through the project life. 

Further discussion about thermal stability is included in response to Issue No. 50. 

52. Issue: 

The transition zone where the pipeline comes out of the ground, and is still within the 
floodplain, is vulnerable to melting permafrost and solifluction. 

Response: 

See response to Issue No. 50. Conditions for solifluction do not exist at either transition. 

53. Issue: 

Respond to the concern that corrosion (resulting from carrying a mixture of oil, water, and 
natural gas) of the sales pipeline may cause a leak. 

Response: 

The sales oil pipeline will not transport a mixture of oil, water and natural gas. The sales oil 
pipeline will transport clean sales quality crude oil, which is similar to that transported by 
the Alyeska pipeline, and is not corrosive. 

54. Issue: 

What precautions will be taken to prevent a leak in the diesel line? 

Response: 

The diesel pipeline has been designed in conformance with all applicable codes and 
regulations. It will be constructed of 2-inch diameter by 0.156 inch wall thickness, 52 ksi 
yield strength coiled tubing, with a maximum allowable operating pressure of 2160 psi. The 

• 
wall thickness of the pipeline will be several times greater than the wall thickness required :;; 
to withstand the loads expected during construction and operation. (Alpine Project 
Overland Hydraulics Report June 1997, Appendix M). No additional preventative measures 
are warranted considering the fluids being transported do not have significant corrosive 
tendencies and the line will be operating at low ambient temperatures, which will further 
limit corrosion potential. 

55. Issue: 

Mention is made of storage tanks for fuel and hazardous materials at the production site, but 
nothing is said about the spill response for these. 
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Response: 

AAI will emphasize spill prevention regarding hazardous materials. AAI's facilities will 
include secondary containment structures as required by state and federal regulatory 
requirements. AAI intends to locate its storage tank and processing facilities away from the 
Nechelik Channel to avoid and minimize any potential. spill impact. AAI will provide 
employee training and its operating procedures will comply with state and federal regulatory 
requirements. 

AAI will also develop an approved oil discharge prevention and contingency plan prior to 
start-up of production at Alpine. As explained in response to Issue No. 3, the plan will 
provide for a response team and the pre-staging of response equipment and materials. 

56. Issue: 

Respond to the comment that most of the ground bird surveys conducted during 1992 and 
1993 took place in the northern area of the delta, not in the current project area. In 1995, the 
ground survey work shifted to the vicinity of the proposed Alpine facilities, but during the 
1995 studies, the drill site and pipeline locations were not the same as in the current 
proposal. 

Response: 

Each year bird surveys were conducted in locations where oil development was expected, 
given the best information that was available at the time. The location of the oil reservoir 
has been more reliably defmed, from continued exploration and testing. In 1992, ABR, Inc. 
did not conduct ground surveys at the currently proposed project area, but conducted 
surveys on 3 plots (4.8 x 9.6 km each) where development was then likely to occur. In 
1993, ABR conducted brood surveys around the lakes just south of the proposed airstrip 
(thus the southern portion of the project area), where they found Tundra Swans, Yellow
billed Loons, Pacific Loons, and a brood of Red-throated Loons. In 1995, ABR did conduct 
nest and brood surveys in the proposed project area. Although the location of the footprint 
that year was not the same as the one currently proposed, the area searched on the ground 
encompassed the current footprint including the 200-m and 1 ,000-m buffers around the 
footprint (termed the Facility Area). In 1996 and during the 1997 field season, ABR again 
searched on the ground the area encompassing the currently proposed Facility Area. In 
addition to the 3 years of ground surveys in the project area, aerial surveys have been 
conducted over the project area since 1992. 

57. Issue: 

Studies by AAI did not include the rich diversity of other waterfowl, shorebirds, and 
passerines . 
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Response: 

Prior to initiating studies on the Colville delta in 1992, AAI, ABR, and the USFWS 
conferred on the scope of studies that should be conducted. The group agreed that ABR 
should collect baseline data on the distribution and abundance of those species of regional 
importance, rare or sensitive status, and for which ~overnment agencies had special 
concerns. At that time, shorebirds, passerines, and waterbirds other than Tundra Swans, 
Brant, Yellow-billed Loons, and Spectacled Eiders did not meet those criteria for inclusion 
in the study. Nonetheless, ABR collected information on many of these other species during 
aerial and ground surveys. In 1995, ABR began systematically collecting nesting 
information on all waterfowl in the Facility Area. Beginning in 1996, ABR conducted 
separate aerial surveys for brood-rearing and fall-staging geese on the delta. In 1996, ABR 
also initiated an intensive ground-based breeding bird survey to enumerate the birds of all 
species that nest in or inhabit the project footprint. This survey was designed specifically to 
investigate species diversity in the footprint area. 

58. Issue: 

AAI's statement that mitigation on airstrip construction and operation avoids sensitive 
wildlife use periods, is simply not true because aircraft restrictions would not be in effect 
during the onset of the breeding season, nor during the sensitive molting, fall staging, or 
migratory periods. 

Response: 

Birds can be sensitive to noise disturbance during any life history stage. However, during 
nesting, waterbirds are restricted to one site for 2 to 4 weeks, and disturbance during this 
period can lead to nest failure. Most waterfowl and loons tend to nest after 1 June and all 
but a few species hatch by 15 July. Following nesting, waterbirds typically move from nest 
sites to other locations and different habitats, and generally are capable of moving away 
from disturbance sources (e.g., an airstrip) if necessary. Following consultation with 
resource agencies, it was judged that activity at the airstrip would likely be the primary 
disturbance to nesting birds, with minimal disturbance associated with other project 
facilities. Thus, with concurrence from resource agencies, AAI concluded it was most 
appropriate to focus mitigation for birds on aircraft activity during the nesting season. The 
restriction on aircraft operation from 1 June to 15 July primarily alleviates disturbance to 
nesting birds. The period of aircraft restriction is a compromise between the needs of the 
project to maintain its operation and safety considerations, and the need to mitigate 
disturbance to birds. 

59. Issue: 

Specify the amount of water needed for drilling and operations during the life of the project . 
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Response: 

Approximately 10 million gallons of water will be needed for one season (1997-98) to 
support the HDD crossing construction. Approximately 42 to 65 million gallons of water 
will be required for ice road construction each year during Phase I and II of project, but 
during Phase III of the project an ice road will only be needed every 3 to 5 years. The 
estimated annual potable water requirements for drilling, service contractors, construction 
and production are as follows: 

1998 Pad Construction 3.2 million gallons 

1999 Pre-Startup Drilling 5.6 million gallons 

2000 Facility Construction 8.9 million gallons 

2001 - 2003 Drilling and Production 5.2 million gallons 

2004 and Long-term Production 2. 7 million gallons 

AAI will be able to satisfy the Alpine Project's demands for water through nearby available 
water. Based on ADF&G's limitation ofwithdrawals to 15% of the volume of water under 
ice in lakes greater than seven feet deep, the projected annual water available through 
permittable withdrawal in the Alpine Development area is 44 7 million gallons; six times 
more water than the projected water requirements in any year. This permittable volume 
assumes annual recharge under normal weather conditions. 

In the vicinity of the Alpine facilities, the proposed water source (Lake 9313) is 
characterized as a perched lake with infrequent flooding and it has a permittable volume of 
4.0 million gallons. ADF&G has indicated that recharge of this lake may be permitted from 
the Sakoonang Channel. Other lakes are available in the facilities area as potable water 
sources capable of providing 30 million gallons. 

In the vicinity of the HDD crossing, approximately 53.7 million gallons of water are 
available from nearby drainage sources (Lakes L9334 and M9603). See Figures 2 and 3. 

There are many lakes spaced along the route of the ice road from which water could be 
withdrawn, thereby lessening the impact to any single lake. For example, Lake 9123 near 
KRU contains 31.8 million gallons ofpermittable water; Lake 9116 between KRU and the 
Colville River contains 42.4 million gallons; moving across the river toward the Alpine 
facilities, Lake 92-73A contains 34.3 million gallons; and moving north towards the 
facilities, Lake 92-82 east of Sakoonang contains 41.4 million gallons. A fraction of each of 
the volumes listed about could be utilized in any given year . 
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60. Issue: 

There would be a significant direct effect to the subsistence economy of North Slope 
residents. Give serious attention to the diverse mix of river and wetland habitats in the 
Colville delta for maintaining the Native Socioeconomic systems needs. 

Response: 

There will be two types of direct effects on the economy of the subsistence user community 
of the Colville River delta as a consequence of the Alpine Development project. One, 
enhanced incomes of some subsistence users as a result of employment and wages earned 
from Alpine related work or native corporation dividends may be in part invested in 
subsistence gear and equipment (boats and motors, snow machines, fuel, fishing and hunting 
gear) that are essential elements of contemporary subsistence practices. Two, such 
investment may produce increased pressure on some basic subsistence resources (e.g., 
caribou, moose, waterfowl, fish). 

However, any anticipated increase in such pressure on resources is not likely to be 
significant other than the contribution which may be made to greater efficiency in 
subsistence harvests. There will be no distortion of the subsistence economy nor of 
subsistence users' heavy and direct dependence on it for supplying food and basic cultural 
needs as a foreseeable consequence of the Alpine Development. The principal mechanism 
for insuring that local subsistence practices, access, areas, and time periods are not adversely 
impacted will be the basic work and concern of the Subsistence Oversight Panel formed 
jointly between members of the subsistence user's community and the project operator 
(AAI). 

Matters involving the maintenance of the diverse mix of river and wetland habitats are being 
addressed directly in the proposed design of the facilities plaimed for Alpine (see 
Environmental Evaluation Document and supplementary documents and studies). The only 
conceivable impact to streams and rivers which might result from the project are linked to 
oil spill scenarios in which pollutants could enter watercourses and possibly render small 
areas unusable for subsistence harvest in the course of the season in which the spill 
occurred. There will be minimal loss of wetlands habitat in the delta (111.3 acres) owing to 
the placement of gravel for pad, facility, and road construction. Engineering characteristics 
designed specifically to preserve delta wetlands functions and waterflow (i.e., culverting, 
facility alignment and site placement to avoid obstructions, etc.) are fundamental 
components of the project. Therefore, wetlands habitats utilized principally by migratory 
waterfowl will be affected only minimally. 
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61. Issue: 

The Alpine development is the "gateway" to the NPR-A, a driving force for more oil 
extraction to the west. 

Response: 

AAI does not believe that Alpine is the "gateway" to the NPR-A. Alpine is a stand-alone 
project that is not dependent on the leasing, exploration or development of NPR-A. AAI 
proposes to develop at Alpine a relatively small oil field using state-of-the-art technology. 
These technological advances allow AAI to develop this field with a much smaller footprint 
and with no significant environmental impact. Moreover, the possible development of 
NPR-A, an area where there are currently no scheduled lease sales and where previous 
drilling did not find commercial deposits of oil and gas, is highly speculative. Finally, the 
Department of Interior is undertaking an extensive EIS effort to examine closely the . 
environmental impact of the possible development of NPR-A. That EIS should carefully 
examine the existence of Alpine as it looks at the cumulative impacts of possible further 
development in the region. 

62. Issue: 

The proposed natural gas pipeline to Nuiqsut is an indirect impact and its environmental 
impact should be evaluated in EIS . 

Response: 

As more fully described in the response to USFWS, Issue No. 7, AAI will consider in its 
revised EED all proposed and potential developments that are "reasonably foreseeable." 

63. Issue: 

Need to analyze in an EIS the indirect impact of future plans for road from Kuparuk to 
Alpine or Nuiqsut. 

Response: 

As more fully described in the response to USFWS Issue No. 7, AAI will consider in its 
revised EED all proposed and potential developments that are "reasonably foreseeable." 

64. Issue: 

With respect to cumulative impact, need to consider (1) possible further impacts to caribou 
calving distribution and reproductive success of the Central Arctic herd; (2) impact of 
pending offshore oil development proposals, such as BP's Northstar and Liberty; (3) fact 
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that indirect impacts can lag behind planned development and the total area eventually 
disturbed can greatly exceed the planned area of construction. 

Response: 

See responses to Issues No.7, No.8, No. 16, and No. 61. 

65. Issue: 

The spectacled eider is a threatened species which is likely to be impacted by the Alpine 
project. The Corps must consult with the FWS to ensure the project will not jeopardize the 
bird. 

Response: 

As indicated in USFWS's letter to the Corps dated June 6, 1997, the Corps has informally 
consulted with USFWS regarding the spectacled eider. USFWS has concluded that neither a 
Biological Assessment nor further consultation is necessary at this time. 

COMMENTS OF THE NORTH SLOPE BOROUGH, JUNE 9, 1997 

66. Issue: 

Under Special Area Designation, the Colville River has not been designated as an Area • 
Meriting Special Attention within the North Slope Borough's Coastal Management Program. 
This was proposed for this designation, but not formally adopted as part of the program. 

Response: 

Comment noted. No response required. 

67. Issue: 

The area where the Alpine field is located and the pipeline access route will require public 
hearings before the NSB Planning Commission and Borough Assembly to rezone the area 
from Conservation District to Resource Development District. 

Response: 

AAI is preparing to submit an application to NSB for the re-zone of the project area and 
pipeline Right-of-Way. from the Conservation District to Resource Development District 
classification. The application should be submitted the week of July 21, 1997. 

Response to Comments on Alpine 
Development EED Following Public Notice L-42 

September 13, 1997 • 



• 

• 

• 

68. Issue: 

Respond to the comment that oil spill response planning appeared to be inadequately funded 
to respond to an emergency. 

Response: 

Local knowledge will be incorporated through consultation with the Subsistence Oversight 
Panel. Also see response to Issue No.3. 

69. Issue: 

Respond to the comment that concerns over the minimum height of the pipeline at 5 feet is 
less than 5 feet during winter snow conditions. This situation could unreasonably hinder 
caribou migration and subsistence hunter access during the winter months. AAI has 
suggested an alternative to provide vertical expansion loops in the pipeline which will have 
to be weighted on its merits by the Planning Commission and Borough Assembly. 

Response: 

AAl addressed this comment in its May 21, 1997 letter to the USACE. Design 
specifications for pipeline heights and configuration (e.g., vertical expansion loops) have 
been engineered to meet concerns regarding all season wildlife and human use passage. 
Also see response to Issue No. 3 for discussion of vertical loops . 

70. Issue: 

The route proposed for the pipeline and under river crossing of the pipeline are concerns 
because the planning for the route and crossing appear to have gaps in information regarding 
Colville River hydrology and local knowledge on the river dynamics regarding breakup and 
ice damming events. The NSB is concerned that failing to account for local knowledge in 
these events could significantly increase the likelihood for an oil pipeline rupture and spill. 
The Colville River is a significant source of subsistence food for the people of Nuiqsut and 
provides critical habitat to fish, waterfowl and wildlife. Significant damage to the Colville 
would likely result in severe hardships on all who depend on it for food. 

Response: 

See response to Issues No.3 and No. 60. 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY, SEPTEMBER 6, 
1996. (These comments were submitted prior to completion of the EED. In addition, it 
should be noted that EPA has had extensive verbal communication with the USACE that 
has been coordinated with AAI and is reflected throughout this document.) 
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71. Issue: 

Consider the cumulative effects of this project and other future projects. 

Response: 

See response to Issue No.7. 

72. Issue: 

The effect of the Alpine Project on the subsistence culture of the area, most particularly in 
the village ofNuiqsut. 

Response: 

See response to Issue No. 60. Section 4.3 of the EED provides an extensive discussion of 
the subsistence culture and the effect of the Alpine Project on it. 

73. Issue: 

The Colville River delta is widely recognized as an area of diverse high value habitat for a 
wide range of animals and plants. Impacts will have to be assessed and mitigation measures 
developed for this landscape where there is little information to draw upon. 

Response: 

AAI has conducted multi-year studies of the fish, wildlife, and habitat of the Colville River 
delta to compile a baseline of information. This information combined with consultation 
with the agencies, local communities, and other interested parties will provide the 
foundation for assessing impacts and developing mitigation. AAI has also committed to 
implementing a monitoring program to update the database and provide an opportunity to 
adjust operations to avoid or minimize impacts and assess the effectiveness of mitigation 
measures. Sections 4.4 and 4.7 of the EED address impacts and Sections 2.9 and 2.10 
discuss mitigation. Additional information is provided in responses to Issues No.2, No. 11, 
No. 13, and No. 58. 

74. Issue: 

No oil spill contingency plan has ever had to be developed for development in the middle of 
such a large river delta that has such high habitat value and is the basis of a subsistence 
economy. 
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Response: 

AAI appreciates the concern expressed in this comment. In order to address an oil spill 
event, AAI is committed to developing a comprehensive base of information for designing 
an effective oil spill contingency plan. In addition to fish and wildlife studies, AAI is also 
conducting a delta-wide project to map delta features necessary to determine critical 
locations for staging a spill response. Furthermore, development of the plan will be closely 
coordinated with the effected communities and agencies so that local knowledge is fully 
incorporated into the plan. This process combined with a state-of-the-art spill prevention 
and detection program as described in response to Issue No. 3 will greatly reduce the 
likelihood of a spill event. 

75. Issue: 

It seems likely that the Alpine Project, as it is presently known, will require EIS. 

Response: 

See Issue No. 20. 

COMMENTS OF PAMELA A. MILLER, JUNE 6, 1997 AND AUGUST 12, 1997 

76. Issue: 

The Alpine Development Project will negatively impact wetlands habitats used by 
waterfowl, shorebirds, and other waterbirds (e.g. loons). Specific areas that will be impacted 
are based on field studies conducted by Ms. Miller in 1986 and lie within the Alpine project 
area and pipeline corridor. 

Response: 

AAI has incorporated all information available for the Colville delta to describe wetland 
habitats including the USFWS reports describing studies referred to by Ms. Miller (i.e. 
Some Bird Observations on the Colville River Delta, 1986, in the Proposed Alpine Oilfield 
Area, by Pamela A. Miller). This information, in combination with AAI and other studies 
was used to develop wildlife habitat use. All habitats in the delta and transportation corridor 
were mapped at a high resolution to assess the project impacts. This approach was 
developed in conjunction with USFWS, EPA, ADF&G, NMFS and the USACE. This is 
discussed in detail in section 4.4.2.1, pp. 4-85 of the Alpine EED. Also see response to 
Issue No. 57 . 
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77. Issue: 

Disturbance to birds from aircraft noise and operations is not adequately addressed in the 
EED. 

Response: 

See Issues No.2, No. 44, and No. 58 for detailed responses to this issue. 

78. Issue: 

There is potential for a catastrophic oil spill at the main Colville River pipeline crossing. 
Other spills may occur in sensitive flood plain areas. 

Response: 

See response to Issue No. 3 for discussion of oil spill issues. 

79. Issue: 

The Alpine project will impact the subsistence livelihood ofNuiqsut residents. 

Response: 

See response to Issue No. 60 for discussion of subsistence impact issue. 

80. Issue: 

The proposed Alpine project reaches a significant ''threshold" of cumulative impacts from 
oil and gas development on the North Slope generally and will serve as a "doorway" to 
future development in the NPR-A. 

Response: 

See response to Issue No. 61 for discussion on cumulative effects. 

81. Issue: 

The Alpine project will cause significant negative effects on the human and natural 
environments and therefore requires preparation of an EIS. 

Response: 

See response to Issue No. 20. 

Response to Comments on Alpine 
Development EED Following Public Notice 

September 13, 1997 
L-46 
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ATTACHMENT 1 

ASSESSMENT OF POTENTIAL AFFECTS OF ALTERATION OF CROSS
DRAINAGE ON WETLAND HABITATS NEAR IN-FIELD FACILITIES 

Prepared by Torre Jorgenson, ABR, Inc., 9 July 1997 

INTRODUCTION 

The placement of gravel pads and roads within the in-field facilities area of the Alpine 
Development Project potentially could have some minor effect on the wetland habitats 
above and below the proposed facilities. To evaluate these potential impacts, this 
assessment provides a description of the affected environment and qualitative predictions 
of what changes may be expected to occur due to changes in hydrology and 
sedimentation. The description of the affected environment shows how past events have 
affected wetland habitats, including 1) a description of ecological changes that presently 
are occurring in the area due to tapping ofNanuk Lake, and 2) a delineation of areas that 
were observed to be flooded in 1995 and 1996. The description of the affected 
environment also identifies the ecological conditions required by the various wetland 
habitats. The assessment of potential impacts includes 1) predictions of changes in water 
depths and water velocities during the 2-, 50-, and 200-year flood events and 2) 
predictions of how wetland habitats may respond to those changes at specific locations 
that are most likely to be affected. 

AFFECTED ENVIRONMENT 

Habitat Changes Due to Tapping ofNanuk Lake 

Nanuk Lake is one of the more recently drained lakes in the delta and was tapped 
sometime before 1949 (Walker 1983). Since 1955, the entrance to the lake has enlarged, 
and rapid sedimentation has increased the amount of barren mudflats in the basin from 
approximately 10% of the basin area in 1955 to 50% of the basin area in 1992 (Jorgenson 
et al. 1996). Even at relatively low flood stages (2-yr event) water moves through the 
basin and continues through a Tapped Lake with a High-Water Connection (Location 5, 
Lake No. M9524) and a Tapped Lake with a Low-Water Connection northeast ofNanuk 
Lake (Location 3, Lake No. L9278, Figure 1). The amount of barren flats in the Tapped 
Lake with Low-water Connection (near Location 3) has increased approximately 5% 
since 1955. Rapid sedimentation in these newly drained lake basins over the past several 
decades has elevated the surface and created a variety of new wetland habitats including 
Barrens, Salt Marsh, and Nonpattemed Wet Meadows. The input of saline nearshore 
marine water into the basins has contributed to the establishment of halophytic vegetation 
in these areas . 
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Past Flooding Observations 

Direct observations of the distribution of floodwaters in the facilities area were made 
during 1995 and 1996 (Jorgenson et al. 1997). In both 1995 (233,000 cfs) and 1996 
(160,000 cfs), discharge at the head of the delta (Cross Section 6) was near or below the 
discharge (240,000 cfs) estimated to be associated with a 2-yr flood event. During these 
two years, flooding mostly was limited to Tapped Lakes, Barrens, and Salt Marsh and 
Nonpatterned Wet Meadows within drained lake basins (Figure 1). 

Ecological Characteristics of Wetland Habitats 

Wetland habitats within the delta are influenced by abiotic (e.g., hydrologic regime, 
sedimentation, nutrient input, soil moisture, salinity) and biotic (e.g., competition, 
grazing) factors, and the life history traits of the individual organisms. Overall, 
vegetation on the floodplain is adapted to periodic flooding and forms a mosiac of diverse 
patches that are constantly responding to changes in environments due to erosion and 
sedimentation. Some of the physical factors affecting plant distributions on the delta are 
presented in Table 1. 

Habitats that occur at lower levels of the floodplain include Riverine Barrens, Salt Marsh, 
and Aquatic Grass Marsh. They are subject to frequent flooding and groundwater near or 
above the surface. The lack of organic matter accumulation indicates that sedimentation 
is frequent. Presumably, the sediment is a source of nutrients and a natural disturbance 
that promotes growth of plant species that can respond rapidly to increased nutrient input. 

Riverine Shrubs occur on Active-floodplain Cover Deposits at slightly higher relative 
elevations. This habitat is flooded approximately every 3-4 years and the frequent 
sedimentation prevents the buildup of organic matter. The shrubs are associated with 
well-drained soil along point bars and cutbanks. Groundwater typically is absent during 
mid-summer and soils are nonsaline. 

Inactive-floodplain Cover Deposits support a variety of habitats including Aquatic Sedge
Marsh with Deep Polygons, Nonpatterned Wet Meadows, and Wet Sedge-Willow with 
Low Relief Polygons. They are flooded infrequently, approximately every 5-25 years. 
The interbedded organic and mineral horizons in the soil indicate that sedimentation is 
infrequent. Groundwater typically is near the surface throughout the growing season. 

The highest portion of the floodplain has Abandoned-floodplain Cover Deposits that 
support Wet Sedge Willow with Low Relief Polygons (high density) and Moist Sedge
Shrub Meadow. The habitats are rarely flooded. The soils typically have a thick organic 
horizon at the surface reflecting rare sedimentation. Groundwater is near the surface in 
wet meadows and slightly deeper in moist meadows. The abundance of evergreen shrubs 
indicates nutrient availability is low and that flooding is too rare to have substantial 
ecological effects . 
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POTENTIAL IMPACTS 

Nine areas above and below the facilities that are most likely to be affected by changes in 
hydrologic regime and sedimentation were identified (Figure 1 ). These areas were 
identified based on changes in water depths and water velocity predicted from a two
dimensional hydrologic model developed by Shannon and Wilson, Inc. and knowledge of 
ecological conditions in the area. Predictions are based on the assumption that culvert 
design will allow passage of water associated with a 2-yr flood event. The likely 
response of habitat conditions to hydrologic changes at these locations is presented in 
Table 2 and is discussed below. 

Location 1, situated at the eastern end of the facilities and along the Sakoonang Channel, 
will not be affected by 2-yr-flood events. During larger flood events, a small portion of 
the gravel pad may be inundated and cause small, localized changes in water velocity and 
sedimentation. This area already is subject to infrequent sedimentation, however, and its 
characteristics are unlikely to change as a result of the facilities. 

Location 2, situated upslope of the proposed airstrip, supports Moist Sedge-Shrub 
Meadows on an Abandoned-floodplain Cover Deposit. It is not affected by 2- and 50-
year flood events and it is uncertain whether it is affected by a 200-yr event. Due to the 
gentle nothernly slope, the area can be affected by impoundment of water from 
snowmelt. The high-centered polygons and the dense network of polygonal troughs 
makes delineation of surface-water drainage difficult. Culvert placement will prevent 
development of large impoundments. However, small impoundments limited to a few 
troughs is likely. Such impoundments are likely to increase thaw depths within the 
troughs and lead to small, localized occurrences of thermo karst over a period of decades. 
The potential effect is minor. 

Location 3, situated in a drained thaw lake basin, supports Salt Marsh and shallow 
brackish ponds. During a 2-yr-flood event, the hydroperiod, water depths, and 
sedimentation rates are unlikely to be substantially affected by the road and culverts 
upstream of the site, although .there may be some minor redistribution of flow because 
flow is restricted through culverts. During larger flood events, limiting flow to the 
capacity of the culverts will slightly reduce flow and sedimentation in the distal portions 
of the basin. Reduced sedimentation will slow sediment accretion and likely will cause 
the salt marsh vegetation and shallow ponds to persist for more decades than would 
otherwise occur. Even at the normal sedimentation rates, sediment accretion gradually 
will raise the surface and facilitate the development of wet sedge vegetation as the soils 
become less saline. This development will be slightly delayed by the road. These 
potential effects at Location 3 are minor. 

Location 4, situated in a drained thaw lake basin, supports Wet Sedge-Willow Meadows. 
During a 2-yr-flood event, the hydroperiod, water depths, and sedimentation rates are 
unlikely to be substantially affected by the road and culverts upslope from the site, 
although there may be some minor redistribution of flow because it is channelized 
through culverts. During larger flood events, limiting flow to the capacity of the culverts • 
will moderately reduce flow and sedimentation in the basin. The vegetative composition 
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of Wet Sedge-Willow Meadow is unlikely to be altered by the decrease in sedimentation, 
however, because the vegetation is adapted to a wide range of flooding conditions. 
Productivity, however, could be expected to be reduced slightly due to reduced sediment 
and nutrient input. These potential effects at Location 4 are minor. 

Location 5, situated in shallow water within a thaw lake basin, supports the Aquatic 
Grass Marsh with the emergent Arctophila fulva. During a 2-yr-flood event, the 
hydroperiod, water depths, and sedimentation rates are unlikely to be substantially 
affected by the road and culverts downslope from the site. During larger flood events, 
limiting flow to the capacity of the culverts will reduce overall flow and sedimentation in 
the basin. Reduced sedimentation will slow sediment accretion and will likely cause the 
grass marsh to persist for more decades that would otherwise occur. At normal 
sedimentation rates, sediment accretion eventually will raise the surface and allow the 
development of a Wet Sedge-Willow Meadow as the surface water becomes shallower. 
This natural process probably will be delayed. These potential effects at Location 5 are 
minor. 

Location 6, situated in an old thaw lake basin where the surface has been raised by 
infrequent sediment deposition over centuries, has undergone recent changes in 
sedimentation due to the tapping ofNanuk Lake. The area now has a thick mineral layer 
over buried organics. During a 2-yr-flood event, the hydroperiod, water depths, and 
sedimentation rates are unlikely to be substantially affected by the road. During larger 
flood events, there is likely to be a slight increase in sedimentation. However, the 
vegetation already has responded to a large change in sedimentation and is unlikely to 
show much additional change in composition. In any events, these potential effects at 
Location 6 are minor. 

Location 7, situated in the same ice-rich thaw basin described above, supports Wet 
Sedge-Willow Meadows._ The area is not affected by 2-yr-flood events. During larger 
flood events, there may be a decrease in flow of water across the site and a slight to 
moderate decrease in sedimentation. Because sedimentation is already infrequent, there 
probably will be little change in vegetation. In any event, these potential effects at 
Location 7 are minor. 

Locations 8 and 9 are situated at the western end of the facilities and support Wet Sedge
Willow Meadows. The area is not affected by 2-yr-flood events. During larger flood 
events, particularly a 200-yr-flood event, there will be increased flow of water around the 
end of the facility. Slackwater areas above and below the end of the gravel pad will be 
subject to slightly to moderately higher sedimentation. The increased sedimentation and 
nutrient input probably will lead to small periodic increases in graminoids better adapted 
to early successional habitats, such as Dupontiafisheri. Most of the time, however, the 
vegetation probably will show no effects. These potential effects at Locations 8 and 9 are 
mmor. 

Overall, the in-field facilities of the Alpine Development Project likely will have minor 
effects on the composition and function of wetland habitats in the area. Potential impacts 
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include a slowing of the successional change of Aquatic Grass Marsh and Salt Marsh to 
Wet Sedge-Willow Meadow in the tapped thaw-lake basins due to decreased 
sedimentation. There also likely will be a slight decrease in productivity above and 
below the road in the swale due to decreased sedimentation associated with large flood 
events. Over most of the area, however, changes likely would be negligible because 1) 
the areas would only be affected by infrequent, large flood events, 2) changes in 
sedimentation on the higher portions of the floodplain would be negligible, and 3) the 
habitats are adapted to periodic flooding events. 
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Table 1. Environmental characteristics of wildlife habitats within the vicinity of the in-field facilities, Alpine Development Project. 

Data from Jorgenson et al. 1997a, 1997b. 

Terrain Unit Hydrology Sedimentation Vegetation 
Relative Approx- Water Electrical Surface Cumul-

Terrain Unit Elev- imate depth Cond- organic ative 
Habitat ation flooding uctivity horizon organic Dominant or Common Plant Species 

frequency (mS/m) horizons 
Tidal River Tidal River 0.04 I ND ND ND ND None 
Tapped Lake with Low Tapped Lake with Low 0.04 1 ND ND ND ND None 
Water Connection Water Connection 
Riverine Barrens Riverbed/sandbar or 0.32 <2 -22 733 0 0 Deschampsia caespitosa, Elymus arenarius, Salix 

Delta Thaw Basin ovalifolia, Puccinellia phryganodes 
Aquatic Grass Marsh Delta Thaw Basin 0.47 2 +18 85 5 8 Arctophila fulva 
Salt Marsh Delta Thaw Basin 0.65 2 -12 523 0 4 Carex subspathacea, Puccinel/ia phryganodes, 

Duponliafisheri, Carex ursina, Puccinellia andersonii 
Tapped Lake with High Tapped Lake with High 0.75 2 ND ND ND ND None 
Water Connection Water Connection 
Riverine Shrub Active-floodplain 0.71 3-4 -39 69 1 2 Salix alaxensis, Equisetum arvense, Astragalus spp., 

cover deposit Aster sibericus 
Inactive-floodplain 0.97 5-35 ND 69 I 2 Salix lanata , Salix reticulata, Arctostaphylos rubra, 
Cover Deposit Dryas integrifo/ia, Equisetum sp., legumes 

Aquatic Sedge Marsh Inactive-floodplain 0.97 5-25 ND 59 6 6 Carex aquatilis, Arctophi/afulva 
w/ Deep Polygons Cover Deposit 
Nonpattemed Wet Delta Thaw Basin ND 3-4 ND ND ND ND Carex aquatilis, Eriophorum angustifolium, Salix 

I 
Meadow lanata, Duponliafisheri, Equisetum scirpoides 

Inactive-floodplain 0.97 5-25 -3 58 4 14 Carex aquatilis, Eriophorum angustifolium, Salix 
I Cover Deposit lanata, Dupontiafisheri, Equisetum scirpoides 

Wet Sedge-Willow Inactive-floodplain 0.97 5-25 -3 58 4 14 Carex aquati/is, Eriophorum angustifolium, Salix 
Meadow w/ Low Relief Cover Deposit lanata, Dupontiafisheri, Equisetum scirpoides 
Polygons 

Abandoned-floodplain l.12 26-150 -7 40 8 19 Carex aquati/is Eriophorum angustifolium, Salix 
Cover Deposit · lanata, S. planifolia, Dryas integrifolia, S. reticula/a, 

Moist Sedge-Shrub Mostly Abandoned- l.12 26-150 -24 35 5 lO Carex aquatilis, C. bigelowii, Eriophorum 
Meadow floodplain Cover Dep. angustifolium, Dryas integrifolia., Salix reliculata 

Eolian Sand Dune 1.50 Not -75 II 8 8 Carex bigelowii, Dryas integrifolia,Salix glauco, 
flooded Tomenthypnum nitens, Thamnolia sp. and Cetraria sp. 

I 

I 

Deep Open Water Deep Open Water 0.75 5-25 ND ND ND ND None 
I without Islands - -
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Table2. 

Flood 
recurrence 

Interval (yr) 

2 

50 

200 

200 
200 
200 

200 

Potential effects of drainage changes from in-field facilities of the Alpine Development Project on 
water depth and velocity, hydroperiod, sedimentation rates, and vegetation composition at selected 
areas considered to be most affected by change. 

AreaiD Water Depth Water Velocity Hydroperiod Sedimentation Vegetation 
Change Change 

1 Not Present None Not Present Not Present None 
2 Not Present None Sporadic Not Present None 

impoundments 
3 Negligible Negligible Negligible Slight Negligible 

redistribution 
4 Negligible Negligible Negligible Slight Negligible 

redistribution 
5 Negligible Slight increase Negligible Slight Negligible 

redistribution 
6 Negligible Negligible Negligible Negligible Negligible 
7 Not Present None Not Present Not Present None 
8 Not Present None Not Present Not Present None 
9 Not Present None Not Present Not Present None 
I None None Not Present None None 
2 None None Sporadic None None 

impoundments 
3 -1.5 ft -0.5 fps Negligible Slight decrease Persistence of 

halophytic 
species 

4 -1.5 ft -1.5 fps Negligible Moderate Same species, 
decrease reduced 

productivity 
5 +1.0 ft -2.0 fps Negligible Moderate Earlier 

decrease replacement by 
Carex aquatilis 

6 +1.0 ft -0.5 fps Negligible Slight increase Negligible 
7 -1.0 ft -0.5 fps Negligible Slight Negligible 

Decrease 
8 Negligible -1.0 fps Negligible Moderate Increase in 

increase Dupontia fisheri 
9 Negligible -0.5 fps Negligible Moderate Increase in 

increase Dupontia ]lSheri 
I Negligible Negligible Negligible Negligible Negligible 
2 Negligible Negligible Sporadic Negligible Negligible 

impoundments 
3 -2ft -0.5 fps Negligible Slight decrease Persistence of 

halophytic 
species 

4 -2ft -2.0 fps Negligible Large decrease Same species, 
reduced 
productivity 

5 +1.5 ft -2.5 fps Slight increase Large decrease Earlier 
replacement by 
Carex aquatilis 

6 +1.5 ft Negligible Slight increase Negligible Negligible 
7 -1.5 ft? -1.5 fps Negligible Mod. Decrease Negligible 
8 Negligible -1.0 fps Negligible Moderate Increase in 

increase Dupontia fisheri 
9 Negligible -1.0 fps Negligible Moderate Increase in 

increase Dupontia fisheri 
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United States Department of the Interior 
Fish and Wildlife Service 

NORTI!ERN ALASKA ECOLOGICAL SERVICES 
10112thAve.,Box 19, Room 110 

Fairbanks. Alaska 99701 

Colonel Peter A. Topp 
District Engineer, Alaska District 
U.S. Army Corps ofEngineers 
Post Office Box 898 
Anchorage, Alaska 99506-0898 

Dear Colonel Topp: 

June 6, 1997 

Re: 2·960874 
Colville River 18 

The U.S. Fish and Wildlife Service bas'reviewed the referenced Public Notice. The applicant, 
ARCO Alaska, Inc. (ARCO), proposes placement of 1, 326, 970 cubic yards of gravel fill 
material into 114.65 acres of wetlands to construct an oil production facility (referred to as the 
Alpine project) on the Colville River delta, approximately 8 miles north of the village of Nuiqsut. 
The project includes an elevated pipeline connecting the Alpine facility to Central Processing 
Facllity-2 (CPF-2). approximately 35 miles east of Alpine in the Kuparuk Oil Field. The 
proposed Alpine facility would consist primarily of two gravel pads for drilling and operations 
connected by a 3-mile road 'With a 5,900-foot road width expansion for an airstrip. 

Fisb and Wildlife Resources 

Fish and wildli:k use of the Colville River delta (Delta) has been documented extensively over 
the past 25 years. The regional importance of the Delta to a variety of species, particularly 
anadromous fish and ·waterbirds, is well recognized, and further documented by the applicant 
(ARCO A Iaske, Inc. 996). The Colville River, which drains the largest watershed on Alaska's 
North Slope, fonns the largest (550 km~ and most complex river clclta of the Alaska portion of 
the Beaufort Sea coast. The Delta provides extensive overwintering habitat for arctic cisco, and 
overwintering and spawning habitat for least cisco and broad whitefish. The deep channels and 
lakes of the Delta are unique and irreplaceable fish overwintering habitat in arctic Alaska, a 
habitat that is considered critical to the maintenance of fish populations. The Delta P+Ovidcs over 
22,000 acres of deep channel. and over 14,000 acres of deep lake habitat suitable for :fish 
overwintering. In contrast, the Sagavanirktok River delta provides less than 200 acres of channel 
habitat (based on Schmidt ct al. 's [1989] estimate of 1.2 km of deep pool habitat and an assumed 
channel width of 400 m). It is a reasonable guess that the overwintering habitat on the Delta 
exceeds the total of such habitat across the rest of the Alaska North Slope. Approximately 20 
fish species arc found in the Delta; in addition to the whitefishes and ciscos, Dolly Varden char 
and Arctic iiBYling are abundant 



Waterbird use of the Delra has been studied since the early 1980s (ROthe et al. 1983, Meehan and 
Jenning 1988) and most recently by ABR, Inc., under contract to ARCO~ as part of pre
construction environmental studies conducted for this project (ARCO Alaska Inc. 1996). These 
studies have all highlighted the unique collection of habitats on the Delta that, together, create a 
rich biological community providing exceptional habitat value for numerous species. The Delta 
supports the largest known North Slope colony of nesting brant, one of only two known 
concentrations of yellow-billed loons in Alaska: high nesting densities of tundra swans and 
white-fronted geese, and large numbers of staging swans and geese. The Delta supports high 
numbers and species diversity of ducks (Rothe et al. 1983). The spectacled eider, listed as 
threatened under the Endangered Species Act of 1973, as amended, has all but disappeared from 
western Alaska where it was once numerous, and it now appears that the North Slope supports 
the majority of the breeding population of spectacled eiders in Alaska. Spectacled eiders are 
widely distributed throughout the Delta, but are most numerous within 5 miles of the coast 
(ARCO Alaska Inc:l996). The Delta has the most extensive system of salt marsh and ti~ flats 
along the Alaska Beaufort Sea coast, and this system is used annually by tens of thousands of 
shorebirds during fall migration (Andres 1994 ). The Delta also supports a diverse community of 
breeding shorebirds. 

Besides the species mentioned above, the Delta provides habitat for a variety of other fish and 
wildlife species, including birds of prey and over 30 species of mammals. Mammals of the 
region include caribou (primarily members of the Central Arctic Herd), brown bear, polar bear, 
ringed seal, spotted seal, wolf, arctic and red foxes, and muskox. Subsistence harvest of several 
fish species, caribou, seals, and the bowhead whale play an important role in the culture ofthe 
local Inupiat people ofNuiqsut. 

Habitat Yftlye 

The habitats of the proposed Alpine Development site and the greater Delta area were classified 
and mapped by ABR, Inc. for ARCO Alaska, Inc., as part of the environmental study and 
analysis conducted for this project Although known to the applicant, the exact area of habitats 
to be affected by gravel fill has not been provided to us since the applicant made the revisions to 
proposed facility layout reflected in the current public notice; therefore: the following discussion 
is imprecise. T cnninology in the following discussion follows that of ABR Inc.'s habitat 
classification, described in ARCO Alaska, Inc. (1996). The two primary habitats impacted by the 
Alpine Colville River delta facilities are Wet Sedge-willow Meadow and Moist Sedge-shrub 
Meadow, followed by Non-patterned Wet Meadow and Riverine /Upland Shrub. Lesser amounts 
of Aquatic Gtass Marsh and Riverine/upland Shrub, and Shallow Water v,ithout Islands will also 
be lost to gravel fill. Tapped and untapped lakes, as well as Deep Open Water, are in close 
proximity to the proposed facilities. The pads and the connecting road are generally 
perpendicular to the flow of surface water. .t 

ARCO has sponsored extensive surveys for selected species in the vicinity of the proposed 
project site, other areas of the Delta, and the pipeline transportation corridor since 1992. As a 
result, there are habitat selection data (specific to the Delta) for some important wildlife species, -
and habitat relationships of other species may be inferred from the literature. In 1996, ARCO, 
along with federal resource agencies and the Alaska Department ofFish and Game cooperatively 
identified criteria used to assess use of wildlife habitats on the Colville River delta. Habitats 
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were ranked with respect to species abundance and diversity, use by threatened/t.'!ndangered 
species (spectacled eiders): use by important subsistence species, and use by five identified 
waterbird species of regional importance (tundra swan, brant, white-fronted goose~ yellow-billed 
loon, and bar-tailed godvvit). 

The Service's Mitigation Policy classifies habitat by its value to indicator species, and its 
prevalence i!l the region. Thus, the Service is particularly concerned with loss of habitat that is 
both valuable to an indicator species (or species group) and scarce. Aquatic Grass l\1arsh 
(Arctophilafolva stands), and Riverine or Upland Shrub are clear examples of scarce habitats on 
the arctic coastal plain which are widely recognized as important to waterfowl and passerines, 
respectively. The proposed project will cause loss of small quantities of these habitats. Of the 
habitat types most affected by the proposed project, Wet Sedge-willow Meadow may be 
characterized as receiving moderate to high use by birds and mammals (based on species richness 
and u.~e by regionally important species, including spectacled eiders), but relatively abundant, By 
the same c.titerla, Non-patterned Wet Meadow may be characterized as receiving low to moderate 
wildlife use, and of moderate abundance. Characterization of Moist Sedge-shrub Meadow is 
mere problematic. The analysis by the applicant (ARCO Alaska, Inc. 1996) indicates that this 
habitat receives use by a diverse assemblage of bird species (primarily shorebirds, with only a 
small waterfowl component), and a wide diversity of mammals, including several that are 
impor.ant to subsistence users. As noted by the applicant (ARCO Alaska, Inc. 1996: 4-90), ''the 
elements that account for the high use of [Riverine or Upland Shrub and Moist Sedge-shrub 
Meadow] by mammals are the presence of shrubs (used for foraging and cover) and well-drained 
soils on banks and uplend sites (used for dcnning and burrowing)." Moist Sedge-shrub Meadow 
is not preferred habitat on the Delta for tundra swans, yellow-billed loons, or brant: though it 
receives use by nesting white-fronied geese: (Johnson et al. 1997) and by bar-tailed godwits 
(ARCO Alaska, Inc. 1996). This habitat is relatively rare on the Delta (comprising only 2.4% of 
the area), but is the second-most abundant habitat in the pipeline corridor (comprising almost 
25% of the area). Thus, Moist Sedge-shrub Meadow can be characterized as high-value based on 
species diversity (particularly of mammals), but not based on habitat preferences of regionally 
important species. It is a scarce habitat on the Delta, but relatively abundant in other portions of 
the arctic coastal plain. 

The habita.1 delineation, classification and assessment work conducted on the Delta, particularly 
that completed by AB~ Inc. and the Advanced Identification process (see Corps of Engineers 
Public Notice, dated April19, 1989) completed by the Service and the Environmental Protection 
Agency, has identified a unique, interrelated mosaic ofhabitats. This mix of habitats on the 
Delta has proven to be a very rich biological environment, supporting dense populations of a 
variety of waterbirds, as well as anadromous and resident fish species. The effort of ranking 
habitats according to their relative value to wildlife has been a difficult one, and largely 
dependent upon the species selected for assessment. An understanding of the value dfthese 
habitats collectively may be of greater importance than a ranking of selected habitats by value to 
selected species. The habitat work completed on the Delta has illustrated the importance of 
protecting the diverse mixture of habitats found there. The work of Meehan and Jennings 
( 1988), for example, resulted in a recommendation by the Service that much of the Delta be 
classified as unsuitable for fill. Therefore:, the Senice recommends that all habitats impacted by 
this project be rehabilitated to the greateSt extent possible, especially the airstrip and roadway 



due to their potential for disrupting surface water flow and long-term implications for post
development access • 

E.lldan~ered Species 

The proposed project site is Vl.'ithin the range of the spectacled eider (Somarertajischeri), which 
is listed as threatened under the Endangered Species Act of 1973, as amended. ARCO has 
condu~d surveys and nest searches in the area of the proposed project. NeSts have not been 
found, but a brood was observed in 1993 in a lskejust north of the proposed ai.'"Strip location. 
Based on the aerial survey data provided by the applicant (Johnson et al. 1977), spectacled cider 
distribution on the Delta exhibits a strong coastal gradient, with most sightings within 5 km of 
the coast. The habitat preferences of pre-nesting spectacled ciders included saline-influenced 
areas, Shallow Open Water with Islands, and Aquatic Sedge with Deep Polygons. The project · 
area, incbding both the production facilities and the transportation cozridor, does not appear to 
support many spectacled eiders, although nesting in this area is possible. W'rule the aerial 
surveys and foot surveys have been useful to document general distribution, they were not 
conducted at sufficient intensity to rule out the possibility of disturbance to nests as a result of oil 
field construction and operation. The Service does not anticipate adverse impacts to spectacled 
eiders as a result of this project provided that gravel fill is placed during the winter season (as 
proposed). 

Steller's eiders~ currently proposed for listing as a threatened species, probably occur irregularly 
near the project area. Small groups of Steller's eiders have been :reportedly observed within the 
Delta. but none in the transportation corridor. ARCO has surveyed both the central Delta and the 
transportation corridor, but no nests or broods were found near the project area. Because of the 
limited occurrence of Steller's eiders in the project area, no adverse impacts to Steller's eiders • 
are anticipated as a result of this project. 

This letter constitutes infotlll31 consultation under the Endangered Species Act. Preparation of a 
Biological Assessment or further consultation regarding this project is not necessary at this time. 
If project plans change, additional information on listed or proposed species becomes available, 
new species are listed that may be affected by the project, or listed species are observed on the 
project site, consultation should be reinitiated by your agency. 

Resource Issues 

Beginning with a letter to the Director of the Alaska Division of Minerals and Energy 
Management in December 1982, the Service has consistently opposed oil and gas leasing on the 
Colville River delta due its high value to migratozy birds. Our position has not changed. We 
continue to believe that oil and gas production within the Delta presents significant rtsks to a 

. highly productive biological community. We also recognize the major strides ARCO has taken 
· in recent years to characterize the biological resources of the Delta, to design a facility of 
minimal size and di.~bancc to fauna, and to design a pipeline, particularly at the Colville River 
crossing. to offer maximum proteCtion against the potential of oil spills. The Service has and · 
will continue to work with ARCO, the Corps of Engineers, and other agencies to minimin the 
impacts of development on the resources of the Delta. 

• 
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In a letter to the Corps dated January 2, 1997, we expressed our primary concerns regarding the 
draft Environmental Evaluation Document produced by ARCO for the Alpine project, and 
delivered to the Corps for use in preparing a Public Notice. In that letter, the Service argued that 
the Alpine Development Project warranted an Environmental Impact Statement or similar 
process in order to thoroughly examine several important issues. Those issues were cumulative 
and indirect effects, oil spill prevention and detection, and socioeconomic impacts to the village 
of Nuiqsut. We have also raised the issues of appropriate habitat restoration and rehabilitation, 
and minimization of attraction of 'Wildlife to facilities by proper handling of food wastes. We 
review the current status of these issues, below, with the exception of socioeconomic impacts~ 
which arc largely outside our jurisdiction. 

An oil spill in the floodplain of the Colville River would pose immense risk to fish and '"ildlife 
resources, because of the potential for damage to unique and irreplaceable fish overwintering · 
habitat and the extensive system of salt marsh and tidal flats used by migrating and staging birds. 
We have argued that this proposed development presents a unique case, in that the entire facility 
a.."Ca lies within the floodpl~ and that. consequently' the Corps should carefully consider oil 
spills as a prominent potential indirect effect of the project. ARCO has done a commendable job 
in addressing the safety of the Colville River crossing with a proposal for casing the carrier 
pipeline (creating secondary containment) and substituting vertical expansion loops for the more 
failure-prone valves. The design is under review by the Joint Pipeline Office (JPO). We are 
v~ interested in the JPO review, and urge the Co1ps to coordinate closely with the JPO to 
ascertain whether the proposed design provides the degree of protection appropriate for resource 
values of this importance. We rely on the JPO to provide the technical review for this proposal, 
but we are encouraged by the extra attention ARCO is giving to m;n;rnizing spill risk at the 
pipeline crossing. Various aspects of leak detection (schedule of visual inspection and inspection 
by infra-red sensor) and spill response are still t.mresolved. 

The issue of mitigation for habitat loss: including appropriate restoration end rehabilitation, has 
not been fully addressed. ARCO has taken some measures to minimize loss of habitat value, and 
incorporated them into the facility design. The road connecting the airstrip to the western 
production pad was routed to avoid an area of Aquatic Sedge with Deep Polygons, in which brant 
and other waterfowl nest. Aquatic Sedge with Deep Polygons is a regionally and locally scarce 
habitat of high value to nesting waterbirds, including spectacled eiders (Johnson et al. 1997; Jon 
Bart, BRD, pers. comm.), therefore, the Service is pleased with this project modification. The 
Service also concurs "ith the general philosophy of facility consolidation which is evident in the 
co-location of the airstrip, processing facility, camp, and eastern drill pad. We also recognize as 
significant mitigation the voluntaiy tcstrictions on aircraft use during the waterfowl nesting 
season. The proposed study of aircraft disturbance, while not mitigation per se, has the potential 
to make a valuable contribution to our understanding of the potential for displacement and 
reduced reproductive success of water birds as a result of aircraft overtlights. We ddnot concur, 
however, with the contention that airstrip siting is optimal with respect to wildlife impacts, as 
Moist Sedge-shrub Meadow receives considerable wildlife use, and because it is a scarce habitat 
in the project area; the airstrip will fill approximately 38 acres of Moist-sedge Shrub Meadow. 
We also disagree with ARCO's proposition (ARCO Alaska: Inc. 1996: 2-28) that gravel removal 
is an appropriate rehabilitation technique only in the context of recycling gravel into future 
projects. The applicant's studies in other North Slope oil fields have indicated that gravel 
removal (at least partial removal to no more than 1 foot above tundra grade) is the most effective 



way to restore suitable growing conditions for native vegetation. We do not believe that poorly 
vegetated thick gravel pads will provide acceptable replacement habitat value. The high 
densities and diversity of wildlife species in the Delta argue for a high standard of habitat 
restoration. Furthermore. the presence of an uncontrolled airstrip post-abandonment will most 
likely conflict with the goals of minimizing long-term disturbance to wildlife and conflict with 
subsistence activivities. For these reasons, gravel removal should be the presumptive method of 
choice for rehabilitation in the Delta.· Gravel retention, rather than gravel removal. should be 
considered on a case-by-case basis. 

The issue of solid-waste disposal is still unresolved. The issue is particularly critical in the Delta 
because of the high waterfowl densities and the potential for catastrophic impact on nest success 
by predators such as foxes, bears, ravens and gulls. These species are all attracted to facilities by 
the opportunity to use artificial nest and den sites and for supplemental food. The applicant has · 
indicated, in various contexts, that food wastes would be incinerated, back-hauled to Kuparuk, or 
composted on sik. Our primary interest is in ensuring that food wastes do not attract wildlife to 
the facilities, and we will request' that the permit be conditioned to require this outcome. We 
remain open .. minded as to the method for achieving this goal, but note that composting has . 
significant advantages over the other·two methods. Composting avoids the air quality detriments 
and the ultimate disposal problems associated with incineration, and avoids merely "exporting" 
the problem back to Kuparuk where wildlife access to garbage is an on-going problem. 
Composting may also have some limited benefits in providing organic material for habitat 
rehabilitation. 

The issue of cumulative effects has not been addressed in a thorough, careful manner. Due to the 
exceptional fish and wildlife value of the Colville Delta and surrounding habitats, particularly 
those immediately to the west of the Delta, the.Service believes it is imperative to examine all •. 
reasonably foreseeable indirect and cumulative impacts of this project. The goal is to ensure that 
all significant effects are examined. in order to make enlightened decisions that will preserve the 
biological integrity of this area well into the future. 

The Service believes that a ten-year threshold for identifying a reasonably foreseeable future is 
too short in North Slope oil and gas development If taken from lease sale to actual production, 
few reservoirs can be brought on-line that quickly. Using a ten-year tbicshold in this fashion 
assumes that any given oil production facility has no influence on further development This is 
certainly not the case, particularly with regard to the Alpine project and the Delta. The Service is 
actively involved in the development of the National Petroleum Reserve-Alaska (NPR-A) 
Environmental Impact Statement and we are fully aware of how closely NPR-A development 
scenarios are associated with the Alpine project We believe a 15-year threshold is more 
reasonable in the arctic and incorporates the normal lead time required to bring a field to 
production. ) 

There are hmumerable scenarios that could be addressed in a cumulative impacts analysis. We 
offer the following suggestions to guide the selection of development sceneries. The Service is 
most concerned ·with proliferating development in the Delta as a result of the proximity of the 
Alpine infrastructure. Based on the information provided to date, the most likely scenarios for 
development are smaller "satellite developments" using the Alpine processing facility. The 
presence of the Alpine facility will also affect the probability of development of reservoirs that 
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may be located within NPR-A. We assume that the "zone of influence" of Alpine extends at 
least 30miles into NPR-A. The draft Reasonable Foreseeable Development Scenario for the 
NPR-A EIS predicts 1-4 "Alpine-sized'' fields, most probably within the northern tier between 
the Colville River delta and Smith Bay. It is reasonable to postulate that at least one such field 
might be located within 30 miles of the proposed Alpine project. The influence of additional 
developments upon the Alpine facility depend, in part, on whether the Alpine processing 
facilities are used. We assume that a field within 20 miles of Alpine is likely to incorporate a 
multi-phase pipeline bringing product to the Alpine facility. wheress a field beyond 20 miles is 
likely to have its own stand-alone processing facility. Given these considerations, we suggest 
that the Corps assess, at minimum, the following three development scenarios: 

1. A reservoir smaller than the Alpine reservoir, developed by a satellite 
production pad and oil delivered to the Alpine facility. This scenario 
should consider a field north of the proposed Alpine facility (such as the 
Fiord reservoir) and a possible find directly to the south of Alpine between 
Alpine and NuiqsUt. The impacts of facility and infrastructure (such as 
roads, pipelines, and their stream crossings) development, as well as 
operational impacts should be carefully considered. · 

2. A reservoir equal to, or smaller than Alpine, within 20 miles due west of 
the Alpine facility (across the Nechelik Channel). This scenario should 
consider the potential demand for a road (from either the Alpine facility or 
Nuiqsut), a gravel source: and a pipeline crossing of the Nechclik Channel. 

3 . A reservoir of approximately equal size with Alpine, 20-30 miles 
southwest of the proposed Alpine facility. This scenario should examine 
the possible route of a pipeline and other infrastructure and the potential 
impact on Nuiqsut. 

The goal of considering potential cumulative impacts is good decision making. The intention is 
not to make this proposal untenable due to the potential of future development impacts. The 
intent is to examine reasonably foreseeable developments that are rendered more likely to be 
developed given the existence of Alpine, and to assess their impact on the Alpine: facility itself 
and the surrounding environment The placement of the pipeline or other infrastructure may be 
affected by potential developments in the surrounding region. These influences may not be 
rc::cognized unless a careful examination of scenarios is completed.· 

Conclusion 

The Service cannot fully c::valuate the potential impacts of this project until the cumul8.tive 
impacts analysis is complete, and other issues (outlined above) are resolved. We are 
disappointed that concerns raised early in the process have not been fully addressed. Because of 



these reservations, we find it necessary to recommend more detailed special conditions than 
would otherwise have been necessary. Based on the information available, the Service does not 
object to permit issuance, provided the following special conditions arc included in the permit: 

1. The handling and disposal of putrescible waste shall be accomplished in a manner 
which prevents attraction of wildlife. Feeding of wildlife shall be prohibited. 

2. Rehabilitation upon abandonment shall be accomplished in a manner which is 
consistent with maximum benefit to wildlife. Gravel removal is the presumed 
method of choice. Exceptions will be granted in cases where gravel retention is 
demonstrated to be the environmentally preferable alternative. At minimum, 
sufficient gravel will be removed to restore natural hydrology~ and to render the 
airstrip and road unusable for access by fixed-wing aircraft. 

3. 

4. 

5. 

Additional oil and gas development between the East and Nechelik channels of 
the Colville Rivet delta \\'ith pipeline connections to the Alpine facility shall be 
accomplished with a mimmum of additional gravel fill. Within this area, the 
design of fields with pipeline connections to the Alpine facility shall incorporate 
the concept of roadless satellite production facilities. Exceptions may be granted 
in cases where alternative designs are environmentally preferable, or if roadless 
design is infeasible. 

Cross-drainage structures across the infield road and airstrip shall prevent 
impoundment or dewatering of adjacent wetlands, and allow unimpeded fish 
passage between documented fish-bearing waterbodies. 

The design of the Colville River pipeline crossing shall include a cased pipeline 
and vertical expansion loops, subject to appropriate agency approvals. Should 
this design prove infeasible or if approval for this design is not obtained, then the 
applicant shall provide an alternati-ve design which will afford an equivalent level 
of protection with respect to spill prevention and detection. Modification of the 
design will require an additional Corps of Engineers public notice. 

6. The applicant shall submit the findings of the monitoring study of waterfowl 
disturbance by aircraft (as described in the Public Notice: Attachment C) for 
review by the U.S. Fish and Wildlife Service. In consultation with the Cc)rps of 
Engineers and the U.S. Fish and Wildlife Service, the a.ppficant will modify 
operating procedures to the extent practicable, in order to mitigate identified 
negative impacts. 

~ 

7. The applicant shall adhere to the restrictions on aircraft use as described in the 
Public Notice. 

8. To avoid disturbance to spectacled eiders, filling of wetlands, major construction 
and ~vel-hauling shall be avoided ciuril!g the pre--nesting and nesting season (20 
May - 1 August). If such activities must be conducted during the nesting season, 
Service-approved nest surveys shall be required to confirm the absence of nests in, 
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or within 200 m of, the proj cct footprint. If nests are present, further consultation 
will be required . 

ln addition, the Service offers the following rcco~cndation. Once an Environmental 
Assessment is completed, including a cumulative eff~"tS analysis, the public should be provided 
the opportunity to review and comment on this document for a minimum of 30 days. This is e 
benchmark development proposal for the people of the North Slope and comes when several 
other important deYelopments are being presented. An extra effort should be taken to assure all 
interested parties are given the opportunity to provide comment on this project. The additional 
input may prove important in minimizing the long-term impacts oftbis development. 

We recognize that you must consider other aspects of the public interest in meeting your 
responsibilities under provisions of Section 404 of the Clean Water Act. As a consequence of . 
full public interest review, you may determine that it is necessary to deny this permit or require 
other spedal conditions. 

These comments are submitted in accordance with provisions of the Endangered Species Act of 
1973 (87 Stat. 844) and the Fish and Wildlife Coordination Act (48 Stat. 401, as amended: 16 
U.S.C. 661 et seq.) and constitute the report of the Department of the Interior. n,ese comments 
are also for use in your determination of 404 (b)(l) guidelines compliance (40 CFR 230), and in 

~
our public interest review (33 CFR 320.4) relating to protection offish and wildlife resources. 

In the opinion of the Department, the project may result in substantial and unacceptable impacts 
Lto aquatic resources of national importance. We appreciate this opportunity to comment. Please 
contact Philip Martin (456-0325) if you have questions regarding these comments . 

Sincerely, 

/24-d~ 
Pairick J. Sousa 
Field Supervisor 

cc: Mark Schindler, ARCO Alaska, Inc.~ Anchorage 
Mike Joyce, ARCO Alaska, Inc., Anchorage 
Deborah Williams, DOl, Anchorage 
Ron Morris, NMFS, Anchorage 
Ted Rockwell, EPA, Anchorage 
Keith Quintavell, NSB, Barrow 
Molly Birnbaum, DGC, Ancborag: 
AI Ott, ADF&G, Fairbanks 
Pete McGee, ADEC, Fairbanks 
Nancy Welch, ADNR, fairbanks 
Jim Haynes, ADNR-DO&G, Anchorage 
Bill Thomas, ASRC 
Nuiqsut Mayor~s Office, Nuiqsut 
Kuukpik Corporation, Nuiqsut 
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United States Department of the Interior 

NAESIESO 

Colonel Peter A Topp 
District Engineer, Alaska District 
U.S. Army Corps ofEngineers 
Post Office Box 898 
Anchorage, Alaska 99506-0898 

Dear Colonel Topp: 

FISH AND Wll..DLIFE SERVICE 
1011 E. Tudor Rd. 

Ancbo[;Jge:, Alasb 99503-6199 

J.l.21997 

Re: 2-96087 4 
Colville River 18 

JUL 0 ·9 1997 
J!£Qr.A'I'Oit( FI.IIICnolls ~ 

~lli$Jll.l:T.~CF~ 

Based on current available infonnation, it is the Department of the Interior's opinion that the 
above referenced discharge will have a substantial and unacceptable impact on aquatic resources 
ofnational importance. I refer you to the enclosed comment letter ofJune 6, 1997, which 
describes in detail our concerns regarding the impacts of this project on the unique fish and 
wildlife resources of the Colville River Ddta. Specifically, we believe that there will be 
substantial and uilacceptable impacts. to the following resources iftllis project goes forward 
without adequate study and conditioning: 

1. OiJ spills pose a significant threat to unique and irreplaceable fish overwintering 
habitat, as well as high value waterbird habitat such as salt marsh and tidal flats. 
Significant impacts to these resources will occur if pipelines and facilities are improperly 
engineered or located. 

2. Impoundment of water upstream of the proposed .fiicilllies will likely alter valuable 
waterbird habitat and disrupt fish passage. 

3. Significant impacts will occur to the high value waterbird habitats ofthe Del~ and 
surrounding area if further development, made possible by this project, is not carefully 
evaluated and mitigated through conditions on this permit. ' 

4. The long-tenn health and productivity of this ecosystem will be impacted if conditions 
are not explicit and effective regarding the ultimate reclamation Qfthis site. Abandoned 
gravel will likely be washed into adjacent habitats by frequent flooding. 

Due to the high value of the resources involved, the Fish and Wildlife Service must reserve the 
option of negotiating to resolve outstanding issues and/or elevating this project to the 
Washington level for further review. This reservation complies with requirements of Part IV, 
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paragraph 3(b), of the Memorandum of Agreement signed December 12, 1992 between the 
Department of the Interior and the Department of the· .Army, regarding Section 404(q) of the 
Clean Water Act. 

The Service appreciates the work: accomplished to date by both the applicant and your staff 
in association with this project. We will continue to work with you to resolve problems, and 
believe the concerns expressed above can be resolved in the near fUture; however, at this time 
we do not wish to preclude our option of elevating an unacccptab1e permit decision. If you have 
further questions or wish to discuss issues related to this proposal, please contact 
Mr. Larry Bright at (907) 456-0324. 

Sincerely, 

~~ 
\. 'd ·~aVl B. Allen 
~ Regional Director 

Enclosure 

r 
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Colonel Peter A. Tnw 
District Engineer 

.-,.,,, 

U.S. Army Corps of E.ngincor~ 
~Distrig 

P.O. :Box 393 
Anchorage. Ala!ka 99506--0898 

. Atm: Lloyd H. Panter 

Dear C'.oloneJ Topp: 

" w .l.i?:?x ~;;;:~(;~.~}.; ;:;;;~~ =P . _,_. , -" 

.Jun.Ru. Alasica SSfi02·1668 

June 9, 199i 

Re: Colville lUYer 1! 
2-960!74 

Itcfcrcn~e i.s mAde to )'Ow- yubU\: nucJ~;; dated April 71 1997 regardin: a. request irom AKt.:O Alaska IJtc. 
{ARCO) to pla" 1.326,9'70 ~ubi: yards of ;ravd fill material into 114.~5 ~of the Unit:d States 
inclU4ing Vict!aDds, to construct the Alpine De'le!opment Proj= (ADP) for oil and gas produc::ticn. 

~proposed project Jite is located in the Colvi.lle River Del~ approximately 34 mile.c: west of the 
K1IpaJuk River Unit Central ~~ne Facility (OF-2). It is boundcci by th~ Nech .. l.ik Clwlnei ofth9 
Colvme River to tbe we3t, and the Sakoonag Chsnnel of the Colville R.iV'Cr to the east. The Viil.a.ge of 
N'uiqmt Hes spprcxim.:ltely oipt milC3 south of the ADP. The Colvil~ Rlrct Dc:li.ll front is locmd 
approximately eight miles north of the proposed projea. Toe PUlFOSC of the proposed project is to 
c;onS't:Nel AU .iu.Cns:sltUCUlr: wbic:b. would allow 1h~ recovery of oil from the Alpine RSSC'l'VOir, p~ it, 
and tr.msport it through a common crrier pi~line to ih~ 'traM Altska Pipeline System fer~ to 
market "l'he .1\DP is ~..cd 1o hav~ a peak production ofSO,OOO to 80,000 barrels of oil p~;T day. 

Ta bring the proposed project into production, ARCO has investigated sevc:ral diffc:ent projec: designs. 
While the ammmt nf u-el ~~~ :b- CODJtt:uetion van.-, tho d•a~ ;ill i::volvc tho ccnatNQtioft llf 
similm- f~1Urts, including but not limited to; a matmal JOuroe, well pads, ~ttal processing units, fl.ve 
~ t1n JS.irstrlp o:Dd ~ in-~ld road .systems, pip:l.iu~ wilh river ~S!in~ &esbwatet soun:d., M~ 
valve pads. Jn additio~ some of the alternatives involve ummcld connecting roads. tbat would 
ncc;cssii:ata the use or~ bridges, ferries. or pc:manent bridges. These alternatives along w.ith supporting 
eavironmerrt:ll and c~g inionnttion have been ecmpiltd into an .Environmental Evaluation 
Docmnc:1t (EED) by ARCO. 

On F cbnwy 24. 1997 the N!lional Marine Fisherie.s Sen;~ (NMFS) provided comme:ns 10th: Corps of 
F.ngineers (Corps) reprdins OW' rniaw or ARCO, a :sm ~or ~0 ADP. While JOJ'nO o! !he orisinal 
eoncems regarding the lade. cf infomurt~ in the EED hwc been r-..sofv~ othe:J remain .and will nC¢d 
to be addn:33c:d. Tho$<: tlmL lulv= ba:n ~Jmi mc:ludc Ute de.tignarlcn of the gravel sourc:, and 
disposition of drilling mnd3. In addition, ARCO has 5nbmitted a proposal for additicm.l fish .survey 
work wnic:b ~1ua.es obWninS additional water quality da1a from lakes ihat may be used u ~ 
SOli1"CCS, and sampling s. small numba' of fish for sndyses of meblb. 'Ihi.s study putia!Jy addnsses OW" 

cona=rn over eoawninmt releases. We eominue to r=omm~ a larger stud;y t1m1 euta.ib obtaining 
background levels of iilformaticn. including ~1me:m. A:ld fisil md wate!' ~ples at the p.rcposcci 
Colvill~ River crossini . 



However, there ue twO Ja.r;er ismes wruch remain. These indt:de: a) oil spill preve:ttion allc1 detection, 
and b) cumulative and indilUt cife~:U. With .regard to oil pr:v:ntion and den:ction. AltCO ha~ •• ). 
c;omtnitted to sa-cnl d=ign :lcm~ts to addrc53 tbc reliability !Ild intl:grity cfthe horizontal u=cnat 
dril1ine {EDD) crossini of the Colville River. ~ ineapct:ttion ofthe.se elements will reduce the risk 
of oil spills and undetected leaks, but docs not climina~ them. Additional preventative and t"e:SpOmc 

measuras need to be dia~!:ad, includin~ the ~-a~ of cquipwcul ~~~ uaunitoring. 

With rcspm Lu 11u: imze ot cumulaxJve impams, the NMFS is fully aware that the Corps e\'s.lua.tes 
whether or not pc:nnit applieatiobs comply with the: ~on 404(b)(J) Guidelines ofthe Clean W~r Act 
and a:re :rs tbe public inteteSt. Ju part of this public ittterest review, 1bc Corps then prepar~ an 
Euvironmcnt:ll Asscmnent under the Naticnal Environmental Policy Ad (NF.PA) tn determine if' the 
proj=t has sipficaPt environmental hnpa.ets. ln dctcnniniD; »gnificanc: it mu.5t be kept iD mind that a 
-~effect may eM$( even if tho Federal apucy beliove.s DO balAnte me: dcc:t will be 
'benmr:iaJ."'l Alae, the '"degree to which the dfccts on the qyality of til= human cnvironmem arc likely to 
be highly aonttov~"' is important in 1hc camiucr.Wua of lmpaaJ for lhe ADP as has been i%\dbte.d 
by the Public Scoping of responses of the other ongoing and proposed oil exploration .and development 
pwjec:ts across the Nonh Slope {e.g • .NPM and North.s'W'). 

An action is detincl to be signific:nrt if"it is reasonable to mticipate a cumulatively significant impact 
on the human environmetlt. Si~ifie3n~ cannot be. avoided hy h~lcin: it dD'WD mto 2m:ill campor1ent 
parts.~ Accordiagfy~ the NMFS believes th4t ih.c ADP in combination with ~ cil apioration, 
~elnpm~nt and poc:ductk»n proj~ xmsa tht Nonb Slope tb~n ere ~onabl)' forcsc:.able in UJz: u=u
futurc. wuld l'QllJt in signi{.t.eant md :sdv=nc impactS, 300 thetef~re. ICC:)mme:td.s the f'cUowing ~® 
be ~dcttakcn prior :o the real i.utiou ut tJ~e ADP; 

"'Ihc Co~ in c:oordi!laticm with the resource agencies, and other intereS1ed stakeholder~ . 
initiate a Spec:ial ~ Mmagcment Plan, or similar com~ivc IU'CJI wide IWlllsgcment 
plannini process utilizing a watc:shcd awroaclt. in conjunctioo with the ~0!! oi an 
Enviromn:tttal Imp~ Statement tn pmvicie a l21ger framewcrlc in whic:h to aJWyz:o tbo 
cvm-ulative impacts of pending and fi.nur: Section 404 and SeeticttlO pcmitting actions." 

The p1.l.rp0Sc in doing such a. plan is to have coordin.at:d involvement in identifying issues ami options, 
~ing pricritk:.s and pr~1iug mscarces. This is ~Slat)' in order to adcqllSicly oonsidc: cunudati..,e 
impacts ofth: simultaneous interregional development t:l migratory species {i.e. ~ous fish and 
marin: mammals). 'l.bis infimnaiion would then be used in ~clQp tgr:emcnts to devise z coordinated 
sa= ud Federal permitting processes, ~oting mpcmiblc dC'-"l:lopmeut and prudent ~m;:e 
management. 

Th3nk you for the opportunity to eom.ment. Please con~ J~nc Han! on in oUT .Anchcnge OffiC!: 

142 u.s.c. § 4321 (1994) 

240 C.F.R. § 150S.27(l) 

#40 C.FJl § 1508.27(4) 

.f40 C.F .R.. § 1508.27(7) 

• 



' "'• l't..., • • ::f U • t ~..... - 1 Q 0 

(907-271-S006) if you have any questions regarding om comments. 
~ 

• 
b:: :EPA -Anchorase 

ADEC, ADF&G, USFWS. Fairbanks 
ApJ)llCiSUL • 

• 

• 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 10 

Alaska Operations Office 
Room 537, Federal Building 

222 W. P' Avenue, 1119 
Anchorage, Alaska 99513-7588 

June 5, 1997 

Mr. Robert K. Oja, Chief 
Regulatory Branch (~~45b) 
Alaska District, Corps of Engineers 
P.O. Box 898 
Anchorage, Alaska 99506-0898 

Re: Colville River 18 (2-960874) 
ARCO Alaska, Inc. 

Dear Mr. Oja: 

JU~-0 9 1997 -~ 
~.,_ •• _ .• ( I'U!CT".oai IJWICI; 

~·-•c~•-~cf EJ:~r'·· 

The Environmental Protection Agency (EPA) has reviewed the 
above raferencQd public notice and available documents pertaining 
to ARCO's Alpine Development in the Colville River Delta. As 
proposed this project will involve placement of over 1.3 million 
cubic yards of gravel fi11 into over 110 acres of watars of the 
United states, including wetlands. This gravel will be used to 
construct drill pads, production facilities, storage, roads, an 
airstrip, and other facilities required ror the ~u11 production • 
of the Alpine Development. 

'I'he Colville River Delta is widely recognized as an area of 
diverse high-value habitat for a wide range of animals and 
plants. The Co~ville River, its many channe~s and consequent 
delta support and sustain populations of plants, land animals, 
birds, and fish that are of importance commercially and as 
critical subsistence resources. EPA remains very concernea for 
the protection of thg unique rQsources that the Colville River 
Delta encompasses. We encourage everyone involved in resource 
development in the Colville River, its channels and delta to 1. 
thoroughly assess all alternatives to actual disturbance in the 
delta, 2. to give grQat consideration to the development of 
projects which minimize the size of the disturbance that will be 
associated with their project, and 3. to develop and implement 
plans tha~ provide adequate mitigation and consequent protection 
of this resource. 

As we have expressed in previous letters and in meetings 
with ARCO, the Alaska Di~trict, and other aggncig&, EPA bglieves 
that ther2 must be thorough, thoughtful, and fully informed 
deliberations brought to the decision making process that is 
necessary for the Alpine Development to go ~orward. EPA 
continues to recommQnd full public participation in the 



• 

• 
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pQrmitting process and we encourage you to continue to keep the 
interested public involved as we proceed in this process. We 
have identi~ied significant issues that will need to be fully 
addressed and incorporated into permit decision making. These 

- issues are most completely expressed in our previous letters and 
in meeting minutes for those meetings where we participated. 
Briefly, the biggest issues involve: 

-consideration of cumulative impacts associated with this 
project, 

-consideration of the effects of ~il and other pollutants 
discharged into the Colville River Delta ecosystem, the 
assessment needed here is to the level or detail necessary to 
determine if an industrial project of type should be built in an 
active river delta and is not to level of specificity contained 
in an oil spill contingency plan (C-PLAN) , 

-consjderation of the effects of the proposed industrial 
development on the subsistence culture of the area, most 
particularly on the Village of Nuiqsut which is only a few miles 
from the propo5ed development, 

-consideration of the efrect this proposed development will 
have on other, ruture, development in the Delta as well as the 
National Petroleum Reserve, Alaska, 

-consideration of the engineering requirements necessary to 
construct and maintain an operational oil production facility 
Yith-pipeline crossings in and across an active floodplain of one 
of the major arctic Alaskan rivers. 

EPA has worked cooperatively with the Alaska District and 
othsr agencies from the very beginning of this project. We have 
agreed to work with ~~e Alaska District in identifying salient 
issues and reviewing proposed resolutions to those issues. We 
understand that the Alaska District has yet to ~ake a final 
determination on the need for an Environmental Impact 
Statement{EIS); this decision will be made, consistent with NEPA 
regulation and guidance, !allowing your preparation of an 
Environmental Assgssment (EA) . EPA has pledged our support in 
working with you, as needed, as you develop your EA, anp we renew 
that pledge at this time. 

Through our continuing coordination with your staff we are 
working on the issues identified above and will continue to work 
to resolva the i~sues. WQ have work meetings scheduled, 
including one next week with ARCO and the Federal agencios. WQ 
re~ain confid~nt that in a collaborative manner we can provide 
the information that you Will need to both determine if an EIS 
will be required and make permit decisions when they are 
appropriate . 



We appreciate the opportunity to comment on this matter. 
Please continuQ to notify us as new in~ormation is generated 
during your agency's eva~uation. If there are any questions, 
pleasa contact me at (907) 271-5083. 

cc: ADEC, Fairbanks 

Sincerely, 

7-L.~e~/:y-. 
Theodore L. Rockwe~ Jr. 
Environmental Scientist 

ADEC, North Slope District Office 
ADGC, Anchorage 
NMFS, Anchorage 
AOFG~ Fairbanks 
USFWS, Fairbanks 

I 
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TONY KNOWLES, GOVERNOR 
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DEPARTMENT OF FISH AND GAME 1300 COLJ..EGE ROAD 
FAIRBANKS. ALASKA 99701-1599 
PHONE: (907) 459·7289 

HABITAT & RESTORATION DIVISION FAX: {907} 456-3091 

·- :-::-~eJVEO 

June 16, 1997 

JUN 2 0 1997 

ALAS"- • i.:.. ~: ·.·-: ~~-~...,;: 

Mr. Mark J. Schindler, Director 
Colville Permits and ComplianC2 
ARCO Alaska, Inc. 
P.O. Box 100360 
Anchorage, AK 99510-1215 

Dear Mr. Schindler: 

RE: Alpine Oil Development Project, Field Trip 

On June 11 I 1997 I I accompanied Mr. Larry Moulton (MJM Researc."1) and Mr. Jim 
Aldrich (Shannon and Wilson) on a field inspection and overflight of the Alpine Oil 
Development Project. We flew the proposed pipeline alignment from Kuparuk to the 
Colville. River Delta; and then to the facmties and along the access road/airstrip 
connecting the West Drill Pad with the East Drill Pad and Procassing Facility. We 
walked virtually the entire length of the access road/airstrip. A summary ·Of my 
observations and recommendations regarding cross drainage follow: 

(1) 

(2) 

Beginning at the West Drill Pad we encountered standing water in sedges. 
Average water depth throughout this area was 4 to 10 inches. Water was 
contiguous from Lake 93-22 to 93-21 but directional flow was not observed. 
Both lakes were completely ice covered with some water along the margins. 
Walking east 1 estimated the distance along the alignment that was flooded was 
about 3,000 feet. 1 recommend that in this reach culverts be installed to provide 
for fish movement and water transport. A criterion for distance (e.g., every 200 
feet) between culverts should be established. Fish Habitat Pennits pursuant to 
AS 16.05.870 (Anadromous Fish Act) will be required. 

Continuing to walk east, we crossed an area where the ground surface was 
partially covered with water, but within a relatively short distance (maybe 500 
feet) we encountered high-center polygons. The troughs between the polygons 
were about 1 to 3 feet deep and 2 to 4 feet wide. Several of the natural troughs 
crossed perpendicular to the staked centenine of the access road. Water 
movement in the troughs was not observed. Placement of a standard size pipe 
in selected areas (e.g., match the natural troughs) is suggested to provide for 
water movement. Additional discussion on how to deal with the high-center 
polygon area is warranted . 
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Mr. Mark J. Schindler 2 June 16, 1997 
(Alpine Oil Development Project, June 9110, 1997 Field Trip) 

(3) Leaving the high-center polygons, we dropped down into a swafe where water 
flow had been observed this breakup. Flow through this swale area was 
measured by Shannon and Wilson in spring 1997 (a preliminary estimate was 
390 cubic feet per second) and was judged tc be representative of a flow that 
would be expected to occur at least once every two years.- The entire swale 
area had been flooded as there was evidence of silt on the vegetation following 
this year's high water. A drift line was noted as we entered the swale that was 
about three to four feet above the dwarf willow band. The total distance across 
the swale exceeds 1000 feel 

The first 300 yards of the swale moving from west to east contained dwarf 
Willow with clearly defined channels (about 1 foot wide and 6 inches deep) 
oriented southeast. At least six channels were seen and minor How was 
observed in hNo (flow was to the southeast). The remainder of the swale was 
drier with isolated pockets of water; but this area had been inundated during 
breakup 1997 and had drained. The lowest spot in the swale was still flooded 
with water near the eastern edge with a wetted width of about 1 00 feet. The 
swale is fed by water from the Nechelik Channel which enters Nanuk Lake and 
overflows the Jake into the swale. At higher disCharges in the Colville River this 
area will undoubtedly receive even higher flows. We strongly suggest that cross 
drainage structures in this area include a combination of a bridge and culverts. 
The bridge should be designed to handle the project design flood (e.g., 50 year) 
without altering water flow. Culverts should be placed in the clearly defined 
channeis within the dwarf willow band and depending on the bridge span, 
additional pipes may be needed. The objective in this reach should be to 
provide for cross drainage at the crossing such that the inundation and draining 
of the wetlands and anadromous fish habitat in the various Jake complexes 
remains in a natural condition. Because these waters have been designated as 
being important to anadromous fish, a Fish Habitat Permit pursuant to AS 
16.05.870 will be required. 

(4) Beginning on the east side of the swale we walked toward the airstrip. We 
immediately entered an area of high-canter polygons. The general direction of 
surface flow between the swale and Monument Slack was to the northwest and 
flow, although very minor, was observed in several troughs. The airstrip is 
located in wetland complexes and high-center polygons. Between the alrstrfp 
and Lake 93-13 there is a ridge of sand dunes. Water will pond in the high
center polygons bet'Heen the airstrip and the sand dunes if adequate cross 
drainage is not provided. 

From Monument Black we walked along the airstrip to the precessing facility. 
Aowing water was not seen but the general slope through the high-center 
polygons appeared to be to the south. Adequate cross drainage also should be 
provided in this reach. 

(5) Flow into Lake 93-13 was observed at the inJet area of the lake which was the 
only area where open water existed. Some pooled water along the lake 
margins was seen but the lake was still 90% ica covered. 

• 
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Mr. Mark J. Schindler 3 June 16, 1997 
(Alpine Oil Deve!opment Project, June 9/10, 1997 Field Trip) 

In summary, we believe that ARCO Alaska Inc. should proceed with the design of 
adequate cross drainage for the entire access road/airstrip. Fish Habitat Permits are 
not required for the high-center polygons. Permits are required under AS 16.05.870 for 
the flooded area in the West Drill Pad area and in the swafe. Because of the 
importance of flood waters providing fish movement sediment and nutrient distribution 
to waters of the delta. and maintenance of fish habitat, we are requesting that the 
design accommodate the project design flood without restricting the flow of water. 

I want to thanK ARGO Alaska Inc. for providing logistical support which enabled us to 
walk the actual alignment of the facilities in the Colville River deJta. I was extremely 
pleased to have the opportunity to visit with and discuss cross drainage with Larry 
Moulton and Jim Aldrich. Larry's knoWledge of the fisheries resources and Jim's work 
with river hydrology are extremely valuable to the department in making dec;sions 
regarding the proper protection of anadromous fish and their habitat If you have 
questions, please give me a call at 459-7289. Thank You. 

Sl~ 

Alvin G. Ott, Regional Super~isor 
Habitat and Restoration Division 
Department of Fish and Game 

cc: Mayor Gordon Brown/Leonard Lampe, Village of Nuiqsut, Nuiqsut 
Joe Nukapigak/Laston Chinn, Kuukpik Corp., Nuiqsut 
Jon Dunham, NSB. Barrow 
Sill Thomas, ASRC, Barrow 
Stan Pavlas, ARCO, Anchorage 
Mike Joyce, ARCO, Anc.'lorage 
Marl< Helmericks, Colville Environ Svcs, Anchorage 
Steve Murphy/Brian Lawhead, ASR. Fairbanks 
Lany Moulton, Seattle 
Jim Aldrich, Shannon and Wilson, Fairbanks 
Dan Reed, ADF&G, Fairbanks 
Molly Birnbaum. DGC/SPCO, Anchorage 
Nancy Welch, ADNR. Fairbanks 
Ted Rockwell, EPA, Anchorage 
Jeanne Hanson, NMFS, Anchorage 
Phillip Martin, USFWS, Fairnanks 
Patrick Sousa. USFWS, Fairbanks 
Carl Hemming/Did< Shideler, ADF&G, Fairban.ks 
Terry Haynes, ADF&G. Fairbanks 
Keith Shultz, ADF&G, Fairbanks 
Fred Andersen, ADF&G, Fairbanks 

AGO/ago 
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MEMORANDUM State of Alaska .,c~ 
Department of Environmental Conservation ·, 

Division of Air & Water Quality 

To: 

From: 

Molly Birnbaum Date: 
Project Review Coordinator 
Division of Governmental Coordination!JPO File: 

r£r-?J7" 
Br:uileyl(. F~oe JUN 0 9 1 
Alpine Project Leader 987 
ADEC/Fairbanks ~..u~r~I(Sv.Aiei 

~~-~r-.,~
--~~~ 

Telephone: 
Fnx: 

Subject: 

June 6. 1997 

300.69.001 

(907) 451-2360 
(907) 451-2187 

Alpine Project 401 
Certific<1tion Review 

The Alaska Department of Environmental Conservation (DEC) has reviewed the Environmental 
Evaluation Document (EED) and support documents that ARCO Alaska Inc. (A.ltCO) has 
submitted to the U.S. Army Corps of Engineers (Corps) for the Alpine project in support of 
issuance ofthe Clean Water Act Section 404 permit. As a result of this review. the Department 
of Environmental Conservation is requesting that the consistency review that includes the states 
certitication of the Section 404 permit be stoppeci This request is based on the need for 
information conc:rning interaction of flood waters Zllld :floating icc with the gravel fill within the 
delta area We understand that an evaluation of the interaction and hydrnulic action plan is being 
developed. This will need to be reviewed and approved before the Department can provide 
agreement of consistency. 

Following are other comments on the EED. We request that ARCO also address these comments 
and questions. 

Permits and Awhori=ations 

401 Certification of the Corps permit 
Wastewater disposal permit for a CJass I injection well 
Contingency Plan 

. ·' PSD permits (A1r) _,.. 
Plan review of wastewater tt"e<ltment facilities 
Temporary storage of solid w~~ 

I 

• 

• 
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Molly Birnbaum 2 Ju."'le 6. 1997 
Division of Governmental Coordination/JPO 

The EED discusses the disposal of sanitary and domestic wastewater by back hauling to Kuparuk 
or a combination of incineration and injection. If this is the case~ no coverage by an 
Environmental Protection Agency (EPA) National Pollutnnt Discharge Elimination System 
(NPDES) pennit for these discharges would be necessary. If coverage under EPA's North Slope 
General Permit (GP) for these disch3rges is contemplated, the National Environmental Policy 
Act (NEPA) would need to he followed in order to gain coverage under the GP. This could be 
accomplished by EPA cooperation with the Corps in preparing the Environmental Assessment 
wit~ EPA issuing their own decision document regarding use of the GP. 

General Commenrs 

The summary section of the EED has a discussion on access. where one option is a gravel road to 
Kuparuk but with no bridge across the Colville. Since this would limit road access to winter, 
when an ice bridge could be constructed. .wouldn't the same be ac:::omplished with an ic:: road? 

On page S-5, the HOD method for crossing the Colville River is not listed as an alternative~ even 
though this is what is currently being proposed. 

On page S-8. Biological resources. fisheries. what resources use the delta? Are there critical 
are<lS near the project site? 

How would the project itself increase the number of subsistence fishery users? Would access to 
subsistence fisheries be improved, so ARCO anticipates that more people would participate? 

Drilling wastes from horizontal drilling are not regulated by DEC's solid "vaste regulations. 
However due to the proximity of the drilling operations to the Colville River and the unknown 
qualities ofthe mud that will be used. the State's ce:tification of the 404 permit will require a 
plan review of the mud handling facilities fur the horizontal drilling. · 

Does ARCO plan to do any work on Alpine during the summer following the winter pad 
construction? If so. the proposition of !lying potable water to the !5ite md wastewater back [to 
Kuparuk.., in this case 1 seems to be cost prohibi-tive. 

ARCO claims in the EED that the pipeline is adequately sized while at the same timerthe EED 
states the pipeline diameter will be between 8 and 20 inches? The EED needs to be updated to 
cle<Irly state the size and need of the pipeline . 
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M,;lly Birnbaum 3 June 6. 1997 
Division uf Governmental CoordinationiJPO 

The EED discusses infra.rc:d cameras and pigging as being the preferred methods of leak 
detection, but says it will use stlte of the art leak detection. What else is involved in the state of 
the art leak detection'? Infrared cameras have limitations in that they cannot penetrate cloud 
cover, fog, or through water. Pigging is a good tool, but if pigging is done in spans of years. is it 
really leak detection or just preventative maintenance? In a recent presentation at the Joint 
Pipeline Office. it was stated that a small leak may not be detected by the SCAD A system and 
would be visuallv observed before it was found. Is this with an ordinarv SCAD A SYstem or one· . - . 
enhanced with the use of fiber optics? How would small leaks be detected under the Colville 
River? Has there been any thought on the possibility of placing sensors in the HDD bore or in 
the pipe casing that are sensitive to hydrocarbons so a leak could be detected? 

On page 4-17. the EED. in the section of the Water Quality Affected Environment. states "in 
such cnses. the natural conditions replace the numerical criteria as the State standards for water 
quality.'' This is a ponion of a discussion on elevated and naturally occurring levels of metals in 
the Colville. The statement implies that the natural conditions automatically take the place of the 
existing criteria. This is not true. According to the Water Quality Standards 18 AAC 70.025(b), 
the Department can fmd that this is the case but it is not automatic. 

In a section on Groundwater. the EED ~ays there is no information for the project area. How 
does ARCO intend to apply for a Class L UlC permit from EPA and a wastewater disposal 
pennit from DEC with no information on the groundwater that could potentially be affected? 

I appreciate your assistance in coordinating this important project. Please contact me at (90i) 
451~2159 if you have any questions concerning these comments or DEC's request to stop the 
clock on the consistency determination. 

BRF /rg <K:\A WQ\AIR w ATER\Al.PINSTP. WPD) 

cc: John Wolfe. ADNR/JPO/Anchorage 
Al Ott ADFG/Fairbanks 
Roben Watkins. ADEC'Anchornge 
Cindi Godsey. ADEC/Anchorage 
Mark Schindler. ARCO/ Anchorage 
Bill Fowler. ARCO/Ancorage 
Judd Peterson. ADECJJ\nchorage 
L!yod Fanter, USCOE!Anchorage 
Keith Quintavell. NSB!Barrow 
Tony Braden. ADNRJJPO/Anchorage 
Leon Lynch. ADl\lRJDLJFairbanks 
Steve Schmitz. ADNR/DOAGiAnchornge 
Kate Moiton:t. USFWS!NAES/Fairbanks 
Jeanne Hanson. NMFS/ Anchorage 
Ted Rockwell. EPA/Anchorage 
Carl Hemming. ADF&G/Fmrbanks • 
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TONY KNOWLES, GOVERNOR 

DEPT. OF ENVIRONMENTAL CONSERVATION 
Division of Air and Water Quality 

I 
I Director's Office: (907) 465-5260 

Fairbanks Office: (907) 451-2360 
Fax: (907)451-2187 

File: 300.69.001 

Watershed Management 
61 0 University A venue 
Fairbanks. AK 99709-3643 

June 13, 1997 
Mr. Mark Schindler, Director 
Alpine Permits and Compliance 
ARCO Alaska, Inc. 

RECE!V"!D 

JUN 1 6 1997 
P.O. Box 100360 
Anchorage, Alaska 99510-0360 

ALASKA LAND 
Dear Mr. Schindler: 

I would like to take this opportunity to thank ARCO Alaska. Inc. for taking the time to present the 
Colville River hydrology findings to date for the Alpine project on June II, 1997. The presentation made it 
possible for me to better define DEC's needs in order to proceed with the consistency determination. The 
information requirements are as follows: 

Report: 

Maps: 

Plan: 

Other issues: 

Discuss how flooding affects the gravel structure and what affects the gravel structure will have 
on flooding. The latter should discuss the water height differences caused by the structure 
considering that there is only foot difference in water elevation between a 50-year and 200-year 
flood event. It should also include information on the aerial extent, both up gradient and down 
gradient of the structure, that the structure would have on water levels, and any affects flooding 
caused by the structure may have on the pipeline and its support members. 

Information on water elevations, water depths and water velocities during the 2-year, 50-year and 
200-year flood events. If other years of comparable timing are more readily available, these 
woulq be acceptable to the department. This information should include maps for these events 
with and without the structure. 

A drainage plan that considers the passage offish and the ability to simulate natural flows 
especially into wetland areas that could be adversely affected by the gravel structure. The 
drainage plan should also address the effects of the gravel structure on special flood events that 
infrequently influence certain wetlands ecosystems but are necessary for the survival of the 
ecosystem. The plan should include water velocities in any pass through structures. 

A discussion of possible sedimentation due to reduced water velocities in places and, in the 
reverse, erosion due to increased water velocities in other places. Will there be increased erosion 
in the Nechelik Channel if water that cannot flow through the gravel structure routes around the 
structure and into the channel? Also, the effects of river ice on the gravel structure and the 
pipeline should be discussed. 

If you have any questions, please contact me at (907) 451-2159. 

Sincerely, 

~,H-<f~u~ 
Br;diey~fri~toe 
Alpine Project Leader 

BRF/rg (K:\A WQ\AIRWATER\HYDROLET.WPDl . 
Tony Braden. ADNRIJPO/Anchorage Molly Birnbaum. ADGC/JPO/An~horage cc: John Wolfe. ADNRIJPO/Anchorage 

Leon Lynch. ADNRIDUFairbanks 
Carl Hemming. ADF&G1Fairbanks 
Judd Peterson. ADEC!Anchorage 
Jeanne Hanson. NMFS/Anchorage 
Bill Fowler. ARCO/Anchorage 

Steve Schmitz. ADNRIDOAG/Anchorage AI Ott. ADF&G/Falrbanks 
Robert Watkins. ADEC/Anchorage Cindi Godsey. ADEC/An~horage 
Uovd Fanter. USCOE!Anchorage Kate MoitoreL USFWINAES/Fa1rbanks 
Ted Rockwell. EPNAnchorage Keith Quintaveil. NSB/ Barrow 



BP EXPLORATION 

June 6, 1997 

Mr. Lloyd Fanter 
U.S. Army Corps of Engineers 
Alaska District 
Regulatory Branch (1145b) 
P.O. Box 898 
Anchorage, Alaska 99506-0898 

BP Explorauon {Alaska) Inc. 

900 East Benson Boulevard 

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

(907} 561-5111 

JUN 0 6 1997 
REG"u~..AT!:~Y i'U~"CnONS SRAHD; 

AUS"-\ ~~- eo:t~ c; :xar,;~;:;;; 

Colville River 18. Ref.# 2-96087 4 
Alpine Develooment Proiect 

Dear Mr. Fanter: 

BP Exploration (Alaska) Inc. (BPXA) is pleased to submit this letter supporting 
the Alpine Development Project (Alpine). ARGO Alaska, Inc. (AAI) is 
continuing the very important task of promoting responsible and well-planned 
oil development in Alaska. With declining Prudhoe Bay oil production, 
developments like Alpine are necessary to increase the domestic supply of oil 
and gas in the United States and to supplement declining oil production on the 
North Slope. Alpine will also support continued economic growth in Alaska. 
BPXA supports issuance of the Department of the Army {DA) permit for the 
Alpine Development Project 

AAI has been planning the Alpine project for five years and has conducted 
environmental and technical field studies, held public meetings and consulted 
with agencies to identify the project's significant issues and environmental 
impacts, and develop design features that address the issues. AAI submitted 
an Environmental Evaluation Document (EED) with their DA permit application 
that summarized the five years of study results and identified and addressed 
environmental issues. BPXA is also aware that an environmental assessment 
(EA) will be prepared by the U.S. Army Corps of Engineers (USAGE) for this 
project. 

BPXA notes that significant benefits will accrue to the state and North Slope 

·~ 

., 

Borough (NSB) from the Alpine project including production royalty earnings, • 
severance and corporate taxes to the state and enhanced property lax 
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Mr. Fanter 
June 6, 1997 
Page 2 

revenues to the NSB at a time when their overall tax base is decreasing. 
Nuiqsut, a NSB village, may also acquire the benefits of a cheaper local 
energy source. In addition, Arctic Slope Regional Corporation and Kuukpik 
Corporation, Alaska Native for-profit business corporations, are owners of 
various surface and subsurface rights included in the proposed development 
area. They would earn income from hydrocarbon production and may earn 
revenues from oil field contracting services provided to AAI. 

AAI incorporated the information collected from the environmental and 
technical studies and from the informational meetings with interested parties 
into the project design, including mitigation measures. The pre-development 
baseline data will serve to benchmark the effectiveness of these mitigation 
measures and identify additional mitigation, if required. BPXA also supports 
AAI's commitment to ensure overall pipeline integrity through compliance with 
U.S. Department of Transportation pipeline design standards to minimize the 
probability of pipeline failure and scheduling most construction during winter to 
decrease the potential for surface erosion and significant adverse impacts to 
water quality. 

BPXA is aware that the USAGE must determine whether issuance of this 
permit would be a major Federal action having significant or insignificant effect 
on the human and natural environment. BPXA believes the Alpine 
Development Project would have an insignificant effect on the environment 
and supports issuance at the earliest possible date. Any questions should be 
directed to Peter Hanley at 907-564-5202 

· r.l!u ell, Vice President 
Exploration and Development 

I 

lcf/PTH/EL 



FROM: ARCO 
FAX HO.: 2634966 

,.....,.,, r-1panne um<:>e 19....Jun-97 1 s:03 page 2 of 6 

. -. .• 

OFFICE OF THE GOVERNOR 
OFFICE OF MANAGEMeff AND llVDGET 

DMSION OF GOVERNMENTAL COORDINATION 

Ml'. Mark Schindler 
ARCO Alaska Inc. 

a 

Environmental and Regulatory Affain 
P.O. BoJt 100360 
Anchorage. AK 99510-0360 

Dear Mr. Schindler: 

CENJ'RAL 01li'ICE 
,,0. SOX f70030 
oNHEAU. AI..MKA llfJSf1-flfXIO 
PH: (MI1)~AX: {S10714IJIS.3Q7S 

June 18, 19?'7 

SUBJECT: ALPJNB DEVBLOt>MENT JIROJECT REVIEW 
REQJIFST FOR 6J)DJDONAJ INFORMATION 
STATE I.D. NO. AK9703-0300 

06-26-97 14:02 P.02 

The Division of Governmental Coordination ~ received the project proposal Alpine Development 
Project, State J.D. Number AK9703-030GH for review under the Alaska Coastal Management Program • 
6 AAC so. The consistency xeview tot this project addresses the design, construction. drilling and 
opemtioos of the Alpine Development Project u described in me Alpine Development Project: 
Evaluation Document (2 Volumes). U.S. Army Col]lS of Engineers j)Ublic notice dat<:d April 7. 1997, 
the ROW application submitted to the state of Alaska on AUgust 29, 1996. the AJasb Coastal 
Management Pl"ogram Coastal Project Quest.ionnaire and other permit application submittab. DGC 
initiated the ~view proce$$ for this project an4 instruCted resource agencies and the coastal district, 
the North Slope Borough. to advise DGC by April t2 if any additional infonnation was needed for the 
project to evaluate this project for consistency with the ACMP. 

On June 9, the Department of Environmental C'An~on (DF..C) requested that DGC extend the 
review time fr2tnes as allowed under 6 AAC SO.llO(b)(6) until the following information was 
received and dete.mlined adequate to complete the consistency analysis. ARCO wu forwarded a copy 
of lhis request and on June 11 was advised that DGC would be sending you a letter describing the 
reason for the review extension. DEC has exp~ a need for information concendng interaction of 
flood w.aters and floating ice with the gTavel fill within the delta area. It is the .state• s understanding 
that this information will be submitted in a report on hydraulic action. Although DEC has requested. 
the ACMP clock w be stopped until this report is submiued. the information that will be included in 
this repon could be submitted to DEC in draft .foan to address their quesci003 as soon as possible. 
DOC enco\U'agCS ARCO to contact Brad Ftistoe at 45l-::Zl5Y to address his $pecific concerns. The 
following are additional c.c:mcerns and information requcst3 that ncx:d to be addn:ssect: 

• 
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Mr. Mark Sc:h:indlQ" 
Alpill-: Oevelopneut }>n)ja::l 
Stau: J.D. AK7703~3Q(.; 

-2- ]uac: 19, 1997 

1. The summary section of the Environmental Evaluation Document (EED) includes a 
discussion on access where one of the mentioned options is a grave) road to Kuparuk with no 
bridge across the Colville. Since this would limit road access in the winter when an ice bridge 
could be constructed. -please explain the reasoning for not constructing an ice road. 

2. General Comment: Page s-s, Aca:ss of the EED- the horizontal directional drilling 
(HOD) method fot' Cl'ossing the Colville River is not listed as an alternative. It is the state's 
unde~ding that tbe HDD is the cuuent proposal. 

3. Page S-8, Biological Resources. FlSheries- there is no mention of which fish actUally use 
the delta. 

4. How would the project increase the number of subsistence fishery users? Based on the 
assumption that access to subsistence fisheries is improved. does ARCO anticipate that more 
people would be able to participate in subsisteru;e activities? 

5. Drilling wastes from HOD arc not regulated by DEC's solid waste regulations. Due to the 
proximity of the drilling ~on to the Colville ~iver and tbe unknown qualities of the muds 
that will be used, the state's cerlificarion of the Section 404 permit will require a plan review 
Of the mud handling facilities for the horizontal ddlling. 

6, Does ARCO plan to do any work on Alpine during the summer following the winter pad 
COtlStrUction? If so, the proposition of flying potable water to the site and wastewamr back to 
Kuparuk seems to be cost prohibitive. Are there any alternatives? 

7. In the BED. ARCO claims that the pipeline is adequately sized while at the same time the 
EED states that the pipeline diameter will be betwec:n 8 and 20 inches. Please provide 
infonnalion 1.0 clearly slate £he si:t.e and need of the pipeline. 

8. The EED discusses infrared cameras and pigging as being the preferred method of leak 
detection but also states that it will use "state-of.the-art" leak detection. Wbal else is involved 
in the "stare-of-the-an• leak detection? Infrared cameras have limitations in that they cannot 
penetrate cloud cover, fog, or operate through water. Pigging is a good tool; however. if 
pigging is done in spans of years. is it really leak detection or rather preventative maintenance? 
In a recent presentation at the Joint Pipeline Office it was stated that a small leak may not be 
detected by the SCADA system and would be visually obsenred before it was found. Is this 
with an ordinary SCADA system or one enhanced with lhe use of fiber optics? How would 
small leaks be detected under the Colville River? Has there been any thought on the 
possibility of placing sensors in the FIDD bore or in the pipe casing that are sensitive to 
hydrocarbons so a leak could be detected? 

9. Page 4-17 of tlle EED, Water Quality AffecraJ Emdr:onmeot, it is stated that .. in such 
~ the natural conditions replace the numerical criteria as the state standards for water 
quality." This is an excetpt from a discUS$iOn on elevated and naturally occurring levels of 
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Mr. M.k Schiudtct -3-
Alp~ Development PCQim 
Slate LD. J\l<9103-000G 

meuus in the ColvjJJe. Tho statement implies that tbe natural conditions automatically take the 
place of the existing crlteria. This is not true. According to the Wala Quality 18 AAC 
70.025(b), DEC can fmd that this is the case but is not automatic. 

· 10. 1n a section on groundwarer. the EED says that there is no infonnati011 for the project 
cm=a. How does ARCO intend to apply for a Class 1, UIC permit from the Environmental 
Protcclioo Agcnq (EPA) and a wastewater <lisposal permit from DEC whh no infonnation on 
the groun<iwatet' that could potentially be affected? 

11. General Comment: The Em> discusses the disposal of sanit.ary and domestic wastewater 
by backhauling it to Kuparulc or a combination of incineration and injection. H this is the 
case. no oo~ge by an P..PA National Pollutatn EJi~inadon S)'StCIU (NPDES) permit for 
these discaharges would be necessary. If coveyage under EPA • s NQJ"tb Slope Gencta1 Permit 
(GP) for these discharges is contemplarcd, the National Environmen1al Poilcy Ad (NE.PA) 
would need to be foUowcd in order to gain coverage under the GP. This could be 
accomplished by EPA coopc:ntion wilh the U.S. Anny Corps o( .Engineen in preparing the 
Environmenal Assessment wjth EPA iuuing their own decision document regarding the use of 
theGP. 

Please note that when these questions are satisfied the review schedule will be reestablished. Thank 
you for ym:tt cooperation in tllis review process. Please contact me at 271-4317 or by E-Mail at 
MBIRNBAU@pipeline.state.ak.us if you have further questions. 

Alpine Dltcribwjon I iss· 

Jon Dunham, NSB/Barrow 
Tom Lohman. NS.Bf Anchorage 
Mayor George Slelik, Nuiqsut 

Sincerely. 

~r~,J-
Molly Bimbautn 
Project Review Coordinate~ 

Joe Nukapigak, l..anston Chin. Kuukpik Corp. 
Michael Pedcnon, ASNA 
Bill Thomas ASRC 
Thomas Napageak, Native Village of Nuiqsut 
Glenn Gray, DOC/Juneau 
Steve Schmitz, DNRIDOO 
Nancy Welch, DNR/Lands 
Jack Kerin, DN.R/Watet' 

• 
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Mr. Mark Sc:hind1tr 
Alpine Develapmc:nt l'rojl!:d 
Stab:: J.D. AK9703-QJOG 

AJ Ott, DFG/Fairbanks 
Bad Fristoe, DEC/Fairbanks 
Ciodi ~y, DEC/ Anchorage 
Jim Baumgartner. DEC/AQ/Juneau 
At Bohn, DECIAQ/Anchorage 
Joe Sautn¢r, DEC/SPAR 
John Wolfe, DNRISPCO 
Tony Btaden, D.NRISPCO 
Greg Swank, DNRISPCO 
Vic Manildan, DNRISPCO 
Uoyd Fante.t, COB 
Ted RockwcJl, EPA 
Phil Martin. Bruce Batton, USFWS/Fairbanks 
Jeanne Hanson, NMFS 

96-26-97 14:94 P.9S 

June 19, 1997 
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725 Christense:i Drive, Suite 4 

Colonel Peter A. T npp 
District Engineer, Alaska District 
t,r.s. Army Corps ufEngineers 
Attn: C.ENP A-CO-R 
P.O. Box 898 
Anchorage, Alasb 99506-0898 
Attn . .!..loyd Fanter 

l.>ea: Colonel T opp: 
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AndlorRg~. ~ 99S01-Z101 (907) 270-4.244 (907) 276-7110 Fax 
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June 6) 1997 

JUN 0 9 1997 
I!EGL"JT!~Y M-c7:011S o;!AHC.;, 

AI..UiCI "!~.:;;_X'"!~: EkG:NEE.'ls 

RE: 2·960874 
Colville River 18 

\Ve -write to e comment on ARCO Alaska, fuc.' s application for. a Cle:m \Vater At;t Sc..-tion 404 
pcrrcit for tl1e proposed Alpine oil field project in th~ Colville River Delta. T.nese corr.menrs are · 
submitted on behalf of the members oftne Alaska Center for the :Cnviwnme..'l!, Alaska Wildlife Alliznce, 
LightHawk, Gr~peace, National Wildlife Federation, Natural Resourc-es Defense Council. Northern 
Alaska Environmental Centc:, Sierra Clt.!b, The Wilderness Society, and Trustees for Alaska. T.nese 
non-profit, public interest organizations are dedicat~ to the const>TV-ation and protecricn ofuuiqu~ 
Al~Ium environments, including the Colville River Delta. Together, these organlzations represent well 
ov:r a million members. : . 

We rcqu~ that the Corp.s of Engineers deny the permit because it is not in the public interest 
and does not comply with the, the National Env:iron~enrnl Policy Act, 42 U.~.C.A §§ 4321 to 4370d, 
Clem Water Act, 33 U.S.C.A §§ 1251 to 1387, the flivers and Harbors Act', 33 U.S.C. § 403, the. 
Endangered Species Act, 16 U.S. C.§§ lSJl to 1544, the Alaska National Interest Lands Cor.servanon 
Act, 16 U.S. C. 3120, or the Coastal Zone Management Act, 16 U.S. C. §§I451-l4M. 

We have or~ed our comments by the laws tr• whib.h they relate. Under the Naiiur..al Environmental 
Policy A:t, we have several jssues of concern. Flr~ ~ EIS should be prepared because this is a maier . 
federal action signifk~ntly affectins the hurrun s:.u\fucp.menr. Second, the direct, indirect, and 
cumulative impacts of the project have not been a.deqUatelv evaluated. Direct effect~ indurle "the 
~ds of oil spills, flooding, erosion, and habitat loss. iddirect effects include Alpine's rote in future 
development ofNPRA and other oil and gas dev~lc~ents. Assessmc:lt of cumulaliv~ impacts requires 

I 
I 

1 The Rive~ 11nd ~ Aa {MlA) ~uilc:s p::onits tar pla:eme:ll of sti'llC!nreS in nsYigable "'1\~. 33 U.S.C. 403. 
Be--..ause lUiA consideration is Ieally only a subset of de3n W31J!r A.a ~we hc:eiMfer me: o:tty to 
rh~ Cle:m Water A-'1.. 33 U.S. C. §§ 12~1 to IJ1f:. l 

! 
! 
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evaluating the effect of Alpine deve!opme::t t~Jget~:-with past,.presem, and re.uonzbly forese""...able 
futurE> developments that vr.ill impac: wa.te.:· u ..... 1;,..,, vita1'9rild.life .habitat and !I:n-cor...m! s...:bsiste.nce £~], 1 • 

resources. · 

We have also addressed a numher of Clem Water Act issue~. A:RCO nas nut p:-c·•ided a.iy e\idence of 
intent to perform appropriate and practicable comPensatory mitigation to coopen.sate :he public for the 
wctla!:ds valu~ the Alpine dt:Ve!opme."lt will destroy. 

t 

Rigorous anaLysis of the effect of the proposed project en the threatened Spectacled Eider is requir:d 
under the Endangered Spe..cies Act. 16 U.S.C.A §§ 15:31 to 1544. Also. the Alaska National Interest 
Lmds Conservation Act requires under Section 810 that a subsistence evaluation be prepared to 
e-.·nluate Alpine's julpal.'t on subsi~ resources. ~Fmally, the Coastal Zone Management Aa reqcir:s 
the Corps to make a finding of consistency with tb~ speci..+ic ~~ndards of the Alaska Constnl 
1\tlanagement Program, including the district co~ IllB.Dagemem program. 

. : 

Factus! and Proc~ural Bac.ltgroand 

The Colville River is the largest river flow.ng bto the Arcti~ Oce.an in Ala.sJ...--a and one of eight .major 
rivers L"l the circ-.unpolar Arctic. It has long been regarded as having unique values, S...'1d is particularly 
impcrt:mt habitnt for numerous birds. The Cclville:ruv.:=• y,-as designated as a pote.'1tial addition to the 
national wild and scenic rivers system by the Ala.sk.a:National Interest Lees Cocservation Act. see sec. 
60.f of AlllLCA, 16 U.S. C. 312U. The Colville Delta has be:n identified as a '"unique ecological area'' 
by the U.S. Geologicai Survey (U.S.G.S .• 1979). and ~s recommended as a potential ~r..;rallar.dmark 
(Koranda and Evans, 1975). · 

Studies by the U.S. FISh and Wlidlife Service luve documented the special i.mpor.ance of the Colville 
Delta to migratory brrds due to an extensive and ~ array of interspersed lakes, ponds, and other 
we+Jand types (Meehzn and Jenning!!. 1988). The saltms:rshes bordering the ocean are th~: most 
extensive on the North Slope and are .heavily used bj- migrating shorebirds and waterfowl in the fall. 
The scl1IllMshcs would be pa~ Lh.:ulariy su~ptible to~an oii spill (Personal communication, J. Ba..-.., 
Bio1cg1cal Resources Division, U.S.G.S., June 5. 1997). The Colville "River delta is of special . 
significance for ove.l'\.\intering ciscoes, whilefishes, and international populations of Arc<Jc char which 
support subsistence and com:nercial fuheries. The ~en al:sc hzu ~menduu:s n:creational qu.allties which 
would be lost or degraded by the project. · 

1ri the 1980:s the Environmental Protection Agency and the U.S. Army Cmp!: ofEngineers·recognized 
that the unique v;etland values of the Colville River Delta warranted special planning. The two agencies 
released a dra...-11 C'.olville Advanced Site ldtmtificatioriby public notice ou Aprill9, 1989 which mapped 
areas potentially suitable or gen:rally unsuitable for :fill founded on habitat rankings priman1y based on 
high value wdl.erbird habitatS: This Advanced Ider.~cation process was an important r;cogr.ition by 
the EPA and Corps of the widespread extent of extremely senmrive wetlands where avoidance of 
impacts should be the highest priority. Regrettably, the effort was dropped due to political controversy . 

2 



Be!W~ 1991 and 1994 ARCO drilled twelve exploration wells in the Coh-ille River Detta. During the 
winter of 1996 a.nothe:- seven wt:!l!i were drilll!d and ARCO ccnduded that the Alpine project may 
produc~ 50,000 to 80,000 barrels of oil per day. ARCO now want.~ to place 1,326,970 c:ubie yards of 
gravel fill material into I 14.65 acres of the Colville Rive:- Delta to develop an in..-7astructure for the 
.AJpine Development Projecr. This imhstructure iricludcs a. pipcliu¢ U.tat will be pl.ac..-d below the 
Colv'ille River using untested technology. Bdore ARCO may discharge fill material into waters oft.1e 
t!.S. they must obt:Un a Section 4C4 permit under #le Clean Water Act. 33 U.S. C. § 1344. Section 404 
requires notice and opportunity for Fllbiic hearings before such a permit i~ issued. ld ar 134-'1(e)(l). 
Due to the extremely sensitive nature of the Colville River Delta; and the fac: that Alpine appears . 
designed as the gateway for o11 and gas development to i:t3 west, this cui:ilition of eleven regional, 
statc-9ride. and national, and international organizatior.s joined together to submit these comments. 

LEGAL CONCERNS WITH THE ALPlNE PROJECT 
As noted above, we have serious concerns about the Aipine project, concerns which arise u!!der 

}iEP ..A... CW A. F~<:;A, A..'ffi..CA, and CZMA. In ord~ to put our commems in the proper context, we will 
begin each section by providing the legal standards which form the foundation for the Corps' dutie~ anci 
ocr concerns. 
A. National Environmental .Policy Aet 
L:g::U Backg~ound 

The Nztional Environmental PoliC"f Act., 42 U.S.C. §§ 4321-4370~ is "our basic national chaner for 
prote-..;lion of the environment..;, 40 C.F.R. § 1500.1(a). Section 2 ofNEP A a"Pressly declares 
Congress' purpose of promoting effons "which w111 prevent or elimin.-tto cLJmagc to the e.ll"Yhutmtmt." 

24 U.S.C. § 4321? NEPA accomplishes these enviromnental protection goals by forcing fede."'"al · · 
agencit".S to consider the environmc:1tal co~equem;~ of their actions and by informing the public. 
mc!uding Congress, of those consequences. Jones~ District of Columbia Redey. Land Aiency,. 499 
F.2d 502, 512 (D.C. Cir. 19-/4), cert.den .. 4.?.3 U.S. 937 (1975); Illinois Commerce Comm'n v. I.C.C., 
848 F.2d t246, 1260 (D.C. Cir. 1988). cert.dP.n 48? U.S. 1004 (1989). 

The heart ofNEP A is io rcq~ent that f~Jeral agencies prepare a detailed "environmental impact 
statement" C'EIS") for all major federal action$ significantly affecting the quality of tbe human 
environment. 42 U.S.C. § 4332(2)(C). The Council on Envirorune:1tal Quality (CEQ) regulations 
impjementing NEPA require federal agencies to follow both "the letter ~d sphit" ofthe law. 40 C.F.R. 
§ ISCO.l(a). In order to do so, agencies must read t~CEQ regulations in conjunction with NEPA Mi. 
§ 1500.3. The Supreme Court has held that ,.CEQ's interpretation [of1\r:EPA] is entitled to substantial 
defere.:1ce." Andrus v. Sierra Qub. 442 U.S. 347. 35~ (1979).3 

: NEP A was passed by Ccngress in response to citizen indignation over federal a~ncy mismanagemcnt gf the 
environment. ~ S.Rpt No.2%, 9lst Cong.. 1st Ses.<;. & (1~). NEP.A.'; Se:wc :mthor, Scn.llcmy JaciosoJl, ~rlbcd 
it as "the most important zmd far-reaching emiromnetrtal and ~IJSeiVa.tion mc:.sme ever ena~..cl. .. •. 115 Cong. R.=. 
40416 (1969). I 

3 The CEQ regula1.i0t1S allow fedl:!'31 agencies to adopr rr-zuhti~ tc ~pplcm.,nt tho= adopted by CEQ. Tel. § 1-'07.3 · · . 
However, an agency's own supplement.ary regula.Iions may not~ with the CEQ regulatiow. Ig,_ The Corps adoptee 
its carrc:nt regulations for imple:tle!Iting NEPA in lQ&&. ~53 Fed R4ts. 3127 (Feb. 3. 1988). Th:: pmpusc ofth: Corps 
regulations is to supple.tne:lt the CEQ re.:,culations~ they m ~ cmly to be used in conjux-tion >Vith them. 33 C.F Jt. 
§ 230.1. I 

3i 
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CEQ reguia:tions require that agencies prepare an Environmental Assess~r.ent ("EA.") r.o detennine 
whether 2n EIS nee&· to be pr;:p!!!ed. I d. § 1508.9. If an agency properly concludes based on an EA 
that the proposed action will not significantly affect the environment. the agency will issue a. Finding of 
No ~ignificant Impact ("FONSI"). A FONSI indicates that an EIS is unnecessary. Id. While not as 
comprehensive a.~ an F.TS, the EA must include a disc-.JS3ion oflht= necl fer the propo:;ed action, 
~ternative:; to the proposal, and the environmental.impac--..s of the proposal and its alte:natives. Id.. 

A federal "action" und~r NEPA includes ''nev.· and conti:Iruing activities, iochzding projects ... entirelv 01 

~ ... regulated by fede:-al agencies ... " (emphasis added). Id. § l508.18(a). Projects include "actions 
approved by penret. ~!:well as federal :md federAlly as~sted .u;tivities ... .Ig,_ § 15m.S.l8(bj( 4). 
Deterrcining whethe: a site·specific action significa.'ltlv affects the environment includes looking at short 
and long·tcrm effects iu Lhe locale, the unique characteristics of the geographic area including proximity 
to paries and ecologically critical are3S, and adverse eff'ect.'t on endsngered or threatened 3pecies or.tlu::i..! 
habitat. IQ.. § 1508.27. The agenc-J must also consider direct, indirect, and cumulative effects including 
effects related to induced clwlges in the pattern ofla.ud uses and te!a.Ied effects on ecosystems. Id. §§ 
1502.16(a), 1502.16(b), 1.508.8(a), 1508(b),1508.7. 

1. The Proposed i\lpine Project Will Have Significant Effects On The Environment and 
Suhsbtence Resource!, and an EIS Should be Prepared. 

A full Environmental Impact Statement should be prepai-ed for the proposed Alpine project. NEP A 
requires that 3n ElS be prepared .fo1 any "'major Federal actions significantly affecting the quality of the 
human environment." 42 U.S.C.A § 4332(2)(C). Because "federal a~Jon~" include "a:tions approved 
by permit...as well as federal and federally assisted activities," the Alpine project must comply with 
NEP A. 40 C-F .R. § 1508. 18(h )( 4). This project will neglltivc!y impact the wct.hmds, floodplain, and 
river of the Colville River Delta. The gravel .fill, noi3e disturbance from aircraft support, and chronic 
spil!s v.-111 irreversibly degrade wc!.lands habitzts that are impor~Mt for fish, wildlife, and subsistence 
users. There iS great potential for ca~uophic oil sPills from the Colville River pipeline crossing. All 
development and production activities will take place in the floodplain itself for the first time in North 
Slope oil field history. There will be severe impacts to the subsistence ewnomy and livelihood ofthe 
North Slope residents; and cumulative effects from this project along -with existing and future oil field 
development project.::~ onshore and offshore in the Beamon Sea. A!19fthese impacts add up to long
tenn significant effects on the human and natural enYironrn~t 

An EIS would foster informe:: decision making and provide fur full public proc...""Ss. The CEQ 
regulations implementing NEPA dictate use of high qwwty, accurate science, az1d attention to public 
scruliuy before decisions are made and actions are ~en. 40§ C.F.R 1500.l(b). Althou~h it is 
proposed that the pipeline will be constructed by dri~ing under the Delta, this technology is unproved 
and may not be feasible. An EIS would give the project a thorough environmental and technical review 
and ens1.lre that impacts will be fully minjmh~ aml mitigated, if the technology is determined to be 
feasible. Fur.hennore, if the below-river pipelin-e is npt acceptable or feasible. the.'"l the a1te.--na.t1ves fo_r 
above-ground pipeline crossing would benefit from the rigorous analysis of an EIS . 



W <! concur with the Corps of Engineer's finding that ARCO' s .. Envirorunental E valuatioc. Doc~:r.ent" is 
.. inccmplete in the evaluation of impa.as,n a.od strongly agre: with the Corp'!) de~.:i::oiun tb.t .. il will not 
adopt the EED as the environmental assessment for evaluation of the proposed project," (public notice 
p. S). An EIS, not an environmental assessme."lt, is required for this major and complex project in order 
to provide adequate consideration of alternat.h.res to avoid negative imp%Cts to wetl~ds, the floodplam, 
and the coastal zone. An EIS could adequately consider mitigation me2Sures and provide opportunity 
for public :scrutiny and informed decision making. · 

2. A Comprehensive EIS Should Examine An <!f the Impacts of the Alpine Project . 
A."l Environmental Impact Statement on the Alpine Development Project shodd include evaluation of 
direct, indirect. and cumulative impacts of the proposed action. CEQ regulations require that an EIS 
contain :>uch an mlalysis. 40 § C.F.R. 1502.16. 

a. Dirett effects 
Al1EIS should examine all ofthe direct effects ofme propo~ed Alpine project. CEQ regulations d<dr.e 
direc: effects as those "which are caused by the acti.cn and occur at the same time and place." 40 
C.F . .R. § l508.8(a). There are several direct effects of !he proposed project that are not adequately 
addressed and must be more carefully analy:z:!d berore any development is permitted. 

The Colville Delta is a. dynamic system whera shifting mudfhts 30d regular floods create a very l.!ll.:.-:ab!e 
environment for development There has been substan:ialloss of the 01-rter mudflats region over the 
past 20 years. The northeast corner of the NPRA.,was adjusted recently due to slrif!s in the river 
channei flow of the Nech.elik ·Channel. Proposed valve 10C31ions are still 'Within a highly active fic-oci 
zone. The primary piOduc+..ion pad is located only: about 1 00' from the Sakoonang Channel and lake 
.shores. The potential for ero!.i.on, -'Pills from the storage pad, effect::~ of the s:-avel dust =:~ha.do?t·, 
thermokarsting effects. or ot'ler c.ha.TJges in hydrological patterns have not be--~ addressed. 

The associated gravel pit (Arctic Slope Regional Corporation le~ area and permit) has very little 
btrlfe;- with the ColVIlle River which increases the pctential effects from erosion and thermokarsting. As 
well, the pipeline is routed through the proposed gravel mine site and the gravelle:se a:~ is sited very 
near the transition zone of the bored pipeline river crossing. All this infrastructure may exace.~ate 
negative effects to the permafrost zone, the river banks, and incresses the risk of oil spills from pipeline 
buclciing, settling, or :flooding. T.ne alterations in Sl.rrft~<":e flow c-~useti hy .the gravel pit, or the transition 
zone where the pipeline goes undergro'Cnd, could lead to rapid changes to the thermal regime cf 
adjacent areas or to doVIIlStream hydrology. Little rt:~ear~h inlu pu:>l-w.usuuctlon hyw·olog.ic effects 
has been done. 

There is also a high risk offloodh:g, ir.::luding potential d.aro.age from ice during .spring bre.sla.;p, which 
could spread oil and other hazardous materials across a vast area of the Delta. A report by a prominent 
hydrologist shov.-s that .. typical flooding in late ~y;· covers most of the area of the proposed road 
linlcing the two production pads and the entire site of the smaller one (Fig. 3, H.J. Wall{er, 1983). 
Flooding and attendant hydrological changes ccuJ~ affect the structural integrit'J of the river crossing 
where the pipeline~ come out of the ground, I1S the3e locmior.s are within the :floodplain. 

We are pmicuh!riy concerned about the need to address the very real possibility of oil spills and other 
risks associated with the buried pipeline ::rossing. ·The Alpine project iiivolves the use of unprecedented 
new technology in the U.S., with ~ below-riYer pipeline in continuous penn2frost. An oil spill during 
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bre:!kup or flooding could be catastrophic. Du~.ng spring bre~ up, travel C3Il be ii:r.possible and 
therefure conta.irunem of 3pillcd oil would be impossible. A 111ajor spill dL!Liug spti.Il~ Ouuiliug cuulu 
have devastatir.g effects by spreading oil across the e'{!..onsive salt marshes and mudflats which are used 
by large populations of migrating shorebirds and waterfowl. Both cbronic 3l1d accidental spills 
associated v,ith the permanent pipelines and production pad. as well as from continued winter !lei~mic 
operations and support travel could resu.lt in long-term contamination of the river channels and 
mudflats. 

These risks and the oil spill contingency plmls need to be a!'..alyzed in the EIS. We are concerned about 
ri~h to ~mctnrttl integrity of the pipeline below the river because the thaw bulb un.de.:- the river is· 
deeper than expected (m fact, the pipeline would net be within solid penn.atrost). The transition zone 
wht:re the pipt:lioe comes ou~ of the ground, and is still "Within the fioodpla..in, is vulnerable to melting 
permafrost and solifluction end there is no e\idence in the application package that these problems have 
been adequately addressed. Furthermore, technology that is as yet untested in the arctic v,ill be used-to 
bore the buried pipeline holes. There s.re concerns about how to keep the 'tll2m1 drilling mud from 
destabilizing the hole and how problems with corrosion in the buried liDe would be d~ected and nx::d. 

Corrosion of the pipeline is another major concem The sales pipe!ine will be carrying a more corrosive 
liquid (a mixture of oil, water and natural gas which flows out of the wells) than the c:ude oil shipped 
do·nrr. the Tr.ms-Al:tSkn. Pipeline, where the most 5erious corrosion problems n.nd settl;ment of the pipe 
n~ssitating repairs have been in se..--tions of buried pipeline. ARCO's !XpertS said that the diesel line 
will also be used for other chemicals which would be .. batch-filled, then tanked at t\lpine" (briefing "With 
conservationists, April22, 1997). Ldcs from the diec..e11ine, and the other che.TDids and ~dous 
mate:ials which may flow through it, are of concern due to the long-term persistenc:: of these types of 
spills . 

Oil spill r:isk and response in the Colville Delta will be different than the other e:cisting North Slope 
operations and needs S})ecial consideration prior to permit authorization because of the sensitive fish. 
wilrlEfe, and subsistence resourc~ at risk. Mention is zmde of storage tanks for fuel and hazw:lous 
matdals at the production s.~e, but nothing is said abcut spill response for these. A NEP A Ulalysis 
would not be complete 'Without a thorough examination of oil spill risk and potential impacts on wildlife, 
subsistence users, and sensitive ecosystems. 

Another din~ct impact of the proposed project will be the unavoidable loss to wildlife and fisheries 
resocrces of national and internatiomli imoc.m2nc!:. Th~: Colville: della i!; UJmuti~ ora com.plec .Ill&: 

of1a.'<es, ponds, river channds, and a vari~ty ofweth.nd types that are uniqu~ on the North Slope .. The 
information pre~ted in ARCO's EED fails to elucidate this betause its maps show little of the adjacent 
Kuparuk or Prudhoe Bay are2.S. The lu.biut nups which .are included make it clear. however. that the 
habitats arc very distinct from the adj~t area tq the east that is out of the Colville floodplain. The 
diversity of-wetland types. and micro-sites within an a!!a, for example the extensive fields of polygon 
ponds (e.g. wet-sedge 'Willow meadow with low-relief polygons habitat type) contribute to high bird use 
of the delta. It is important to evaluate bird use by individual habitat types. but also to study the 
diversity ofiubitau found in an arell. because this greatly increases the importance of an a~ to birds <tt 

different times in the year. 

Although ARCO sponsored bird surveys in the delta, most of the ground bird surveys conducted during 
1992 and 1993 took place in the northern area of the delt~ not the current project ares. In 1995, the 

6 



ground surv-ey work shifted to the vic=unty of the proposed Alpine facilities. but eve.'1 during the 1995 
studies, the drill-::ite :md pipeline loc01tio::.s were not the s11me n3 the current propo!al (Joh.-uon, c: ~-
1996). The 1995 studies were quite limited wirh res~ to field work on the grotmd --only 7 days 
were devoted to eider nest searches, 2 days to grmmd brood-re3ring observation, and one additional 
day for loon ground searches. Tnerefor~. there are no time-series data from many years on key bird 
species from which to assess site-specific impacts from direct ha!:litat loss, nor from noise or other 
disturbance or h.c.bitD.t dcg:rndntion. 

As well. site-specific bird use data collected on the groWld during the molti!lg or staging period in fall 
was very limited. Despite tbcir threatened species status. intensive spectacled eider r..est searclies we:e 
only done in the ".fW..lity area, .. not all areas where proposed pipelines, gravel pit, and pipeline crossing 
pads would be locat:d, nor in the entire ~that may be nesatively affected by aircra!t uo~e. In 
addition to brant, tundra swans, loons,· and other -waterfowl for which aerial surveys were done, the 
delta is important to .other species which were not stl.ldied by ARCO, including a rich diversity of other 
~-arerfowl, shorebirds, and passerines. 

The U.S. F1Sh and Wlldlife Se..rvice conducted field srudies in 1he Delta in 1936 which had stUdy plots 
covering tile large la.lce and other areas close to the proposed. Alpine production pad and the pipeline 
route near the Sakoonang Channel. The raw data: from that srudy shows that a 'Wide variety of 
w<!terfowl ne~ed in the areas within 2.5 miles oftbe proposed facilities: red-throated and pacific loons, 
tundra swans, gr~ter-white fronted goose, brant, ncrthem pintail, American wigeon, oldsquaw. 
BI vucl::; w~r~ uucUIP..tmt~d fur tundra. sw.m, old::;quaw, g:reen-wU:!geu te&, north en pit1uill, pacific loon, 
red-throated loon, and greater scaup, oldsquaw. 

FurJ1ermore, bar-tailed gcdwits :and stilt S3ndpipers, ·species de£ned as rare 31'..d sensitive species by·the 

Alaska Natural Heritage Program, were documented nesting on these study plots (persoiml 
communication Pame!a A Miller, 1986 field netes). There were aL~ ""hct spots" along the ,...,.,.,.,.. .... o..., 
pipeline route (about 1 1..S mile from Colville river) where bar-tailed godvvits, whimbrels, stilt san:aoJ.ner 
and other species defe::1ded their broods, and yellow-billed loons were observed in a lake here 
(observ<ltions on 7/13/86 and 7/19/97, personal communication ?.A. Miller.) 

ARCO's .CbD asserts that impacts to bird habitat~ mitigated, but the maps :in this document show 
that in fact. high quality habitats as defined by their studies would be unavoidably covered by gravel 
lost from gravel extraction, and severely degraded by aircraft traffic all yes round. The proposed 
aircraft restrictions_would not be in cffi:ct during the onset ofthe bre~ng sea~o., nor during the 
se:-.sith."C molting, £ill ru.ging, or migntory periods; therefore ARCO' s description of mitigation on 
airstrip construction and operation, "avoids sensitive v.ildlife use periods," is simply not nue. k well, 
There wc.mlci ~ilJ hP. aircraft. ftights almost daily during the breeding ~c;on. Furthermore. t..~ere are no 
restrictior!S listed for helicopter travel, at any time in the year, despite the fact th4t these could be very 
ehLt:m;ive, c:spc;;hilly dUJiug Lh~ CO!l.SU·uct.lon pb.ase. 

i 

The effects of water withdrawals on fish and bird ha.bhats and wetland hydro1cgical patterns and 
n:nc:tion~ C'..Ollld he ~ere The ~:ater withdra,-als are underestimated in the uublic notice. 
Furthermore, the 52 lakes whlch may have been permitted for withdrawals f;r exploration ice roads 
not have been evaluated for lo~·term u!lt= rur building ~.:mud l~,;;: 1ouilis fot the development and · · 
prcduc-..ion phases: nor for other ·.vater uses. The amoLlllt of :fresh wate:r for each type of activity (ice 
roads and pads, drHling of the HDD bored river crossing. hydro-testing the pipeEne, temporary camps, 
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and d:-iiling weUs thro:..ghcut the life of the project) and the q~ties a.vllliabk at site specific so~rces 
:teecis to be speciiic.--d. 

Th~ public notice states th:lt ice roads and bridges would be built for the consrnu:tion seas~ns (2 years), 
and duri~g developmcn! and start-up (5 JE'MS) and for long-tenn operations (20 ycu.!). The applicat.iuu 
assumes 40-50 million gallons would be ne:ded for ice road construction, but it is unclear what period 
of ti=lc that i!! A3SU.med to cover. Tht: 1995 and 1996 exploratory seasons used 42 million gallons and 
65 million gBllons for ice roads and pads. Th-erefore, using the lower estimate. ice marl$: and bridges for 
future work would require over 1.1 billion gallons over the life of the project. Additional water is also 
needed for the HDD drilling (3-5 million gallons), and drillil::.g dcvclopmen.t wells (77- 114 million 
gallons- 42,000-63,000 gpd x 365 days :c S years). Therefore, these idemffied needs total 
1.253,000,000 g.allou:; uf fresh water. Otber water needs, such as drilling enhanced recove:y wells, in
till and other new production wells after the f.rst five years of development. and well worlr--overs, are 
not addressed. 

The public notice states that only 44 7 million gallons of -w-ater would be available from the 52 e:-tisting 
pe:mltted h£.\.e~ ('-"'IJsidering only about !5% ~fwater that exists under typical ice conditions is ayai.lable 
for use t.:nder typical ADF&G restrictior.s). Therefore. roughly a third oftne :tmount ofw~er need~ 
would be in those lakes, if they can. provide that amount of water over such a long time period. The 
C.mps mmt address impac!s to fish, -wildlife, nnd wc+Jands from wat;rwithd.rawlil~ from the identi..Iled 
\\-ater sources, :15 well as water withdrawals from lakes within the delta or frcm the riv~. Eve.'"l lakes 
withuul wu~h .5~ use provide bird habitats t.~t could be atr~od. 

There would be significant direct effects to the subsister.~ economy ofNorth Slope residents. The 
we!lands of the Coh-ille Delta provide th: foll!ldation for a dynamic syste1U fu~;u~tl on the use oflocal 
resources for social, cultural, economic, and other aspects of the existing subsiSte.~ce-based economy 
(see Alana and Vlhecler, 19~9 tor more about the socio-economic values ofwetlands). The vital role 
played bv the dive~e mix of river and wetland hahh<rts i.'l the Colville Delta for the m.:llntsir.:ing the 
Natjve Socioeconomic systems needs to be given serious attention. 

The gravel mine and its overburden fill area should also 'oe considered as a..."l integral part of the project 
tor the impact analysis. This mine would have only a narrow buffer with the Colville River and would 
contnoute to the·}o.!;~ of high value wetlands. We 3re concerned ~ut risks of erosion and hydrologic~ 
cha.'lges to Lile Colville River due to the narrow buffer bet\veen the site and the river. L"l 1991, the U.S. 
Fish & W1ldlife Servi~ tt:'"~~l~ dei'.ial of the permit because of the project's impacts from gravel 
extrac-..ion to habitm considered the mcst biologi~y productive tYPes in the Colville River Delta 
(based on a study .. Characterization and value ranldilg of wa~-bird habitat on the Colville River Delta, 
Alaska hy Meehan and Jennings, 19&~). p~cu!arly for a p:oject 'With no idcnti£c~ immediate need :md 
where other less damaging alternatives had not been cor.sidered (November 14, 1991 letter by P. 
Sousa, Fidtl Supervisor, Nonhem Alaska .Ecoiogi~ Services, to Colonel J. W. Pierce, 9orps of 
Engineers). 

Tht! Alpine project w-ill.luve numerous dir::ct tlffects on the Colville River Delta ecosy:stcm, ~te. 
quality, wildlife and bird habitat, and :rubsistence lifestyles. A comprehensive EIS shc~d examine 211 of 
Llt~ direC! effectS of the Alpine project prior tO a decision Whether or not to issue a permit. -

b. Indirect effects 



An a."U.lym of onvircnmenm.l imp.aas must aho atldn:~s the myriad indirect effec:s t.1a: the Alpine 
project will have on the arctic ecosystem. NEP A regulations de£ne "indirect effects" as those "whic-.h 
are caused by the action and are hter in time or farther removed in distance, but are still re~nab1y 
foreseeable." 40 C.F .1L § I508.8(b). ·Tnciirect enect3 include ""mdueed ch.ange3 in the pattern o.fkud 
use, population density or growth rate, and related effects on air and water and other natural systems, 
including ecosystem:J." ld. 

One of the most significant indirect effects will be Alpine's role in future oil and gas development. The 
Alpine field is the "gateway" to the National Petroleum Reserve-Alaska (NPRA), 11 driving force for 
more oil extraction to the west. ARCO' s Mlk.e Joy~ stated at the BL\f' s Science Symposium on the 
~"FR."- on Aprill6, 1997, that "Alpine~ one of~ prime reasons we're here tat this symposium].'' 
The proposed pipeline corridor, especially the Colville River crossing. is the .first step of development 
for a much larger area.. 

That this is so is evident from many rac-~, incbding that the Alpine pipeline will not oniy be used ooly 
for oil from the Alpine p1ujc:ct, but is planned to hold extra capacrty :for other fields to the west brought 
on line in the future. ARCO acknowledges this in jts ap~lieation package. listing the extra C'.Jtp~city as a 

mitigation measure. Howe..-er, the full long-term environmental implications of cham::.e!ing :futu~ 
development. acti-vitie-s through the pipe!!ne under the Colville Delta are ignored. 

Otht:r t::vidence that this pipeline is intendect to tacilit.a!e otb.er major developments is demonstrated by 
the fact that the pipeline is being permitted as a common c.arrier. Also, the ·permit ~wings i.how space 
on the VSM's for placement of an extra pipeline, and ARCO's engineers said that the 14" pipeline could 
be increased to three times the projected throughput if additional pwrtp~ w.:re used (brieiing to 
conservationists on April 22, 199'7). ARCO has said that the Colville crossing is a key aspect of 
ecunurnic viability and once it is in plac~, then many other fields which might not be economically 
feasible to develop could be considered. This could reasonably include additional fitcilities and iields on 
adjacent ~ative Corporation lands, L-, the State and Federal waters of the B~aufort Sea, and across the 
l\l"PR.~ 

T.he proposed natura! gas pipefule to Nuiqsut is another indirect impact of the project, fnd its 
environmental impacts should qe evaluated in the F.1S. ARCO ltsti this a~ mitigation in Attachment C: 
Applicant proposed comprehensive mitigation plan, revised March 11, 1997. In ARCO~ s video, "Alpine 
Development Project: Opportunili~ fur Lhe Furore·· ~1lich was sent to all Nuiqsut residents, the 
narrator states, " . 

the proposal was to build a pipeline to rranspon cruqe oil into Kuparok. and then into 
the Trans A.J::~~b Pipeline System, a1 the same time m.3lcing tmturnl gas available to the 
village ofNuiqsut as a new, clean-burning and efficient energy source ... .ARCO will 
mitk.c= ~:~.vailable up to 500,000 cubic feet per day to the North Slope Borough for 
transport to Nuiqsut." · · _t 

Funhermort"., the road from Kupuulc to Alpine or Nuiqsut is an indircet clfcct of the proje-ct if it is builL 
as a consequence of Alpine development. Although we supoort the cre2tive project design of an oil 
field withouL wad connecion to existing oil :fields, it does n~t appear in this case that the entire proJect, 
when v1ewed in tenns of reasonably foreseeable consequences. will actually be roadless. It is undea.r 
how the alternative road proposals pu~ forward by the Kuu.kpik Corporation and Arctic Slope Regional 
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Corporation are being considered as part of the whole package of c-ompensation or mirigz.tio:1 measu:es 
resulting from negotiatior.3 bc:wcen tl:c Native corporations and ARCO. 

Alpine·s role in :future oil and gas development ln NPR...\ and ohic!r locations on the western North 
Slcpe, the !mpact of the new piperine, 9.nd future road plWlS, all de~erve tlruruugh analysis in an .r:I~. 
These indirect effects of the project IIlc:.J' be as destructive to 101.'ildlife habiut and subsistence users as the 
proje:t it::elf 

c. Cumulative impacts 

Cumulativ~ impacts are not adequately addressed in the e.'wironmental ::valuation. NEP A regulations 
de:iice "cumulative impacts" ~ "the impact on the environment which results from the incremental 
impact cf tP..e action when added to other past, present, and reasonably foreseeable future . 
actions .... L c ]umul:ltive impa~i.S can result from ir.dividually minor but collec".ively significant actions 
taking pia~ over a period of time." 40 C.F.R. § 1508.7. ~proje-ct cwnot be vi~ed in isoLation 
from the past, pre3ellt and future proposed oil development. 'Arrthin the Colville Delta itsel( ARCO has 
ncknowledged Llze1l it expectS to put into production the Fiord #1 well, located to the north of Alpine, 
wit run a 7-10 year \Olin dow. The Xuukpik Unit. lcc:.tt::d in the northwesrt part of the Colville Rivc::
Delta, would affect additional habitats in the Delta. Satellite fields, such as ARCO' s proposed Tarn 
development, and IIWlY others .u-e expected to ccn..--e ouline with incremental constnlction of more 
pipelines, roads, gravel pads, and facilities in the foreseeable future between the Colville and Kuparuk. 
The iru..-re~emal expansion of oil field roads and pipelines from Kuparuk to the Colvl1le, as well as the 
use ofKuparuk facilities for the Alpine project, is releva!lt to this impact a.rutlysi3 zsnd pub1ic inten:::>t 
review because there may be further impacts to caribou calving distncution and movements, and 
n~produC!ive success of the Centml Arc"..ic herd. TIU:> would further hm'm the subsistence resources 
upon which the people of the North Slope depend . 

The environmental impacts for most of the existing K.uparulc oil field wen ne-...er evaluated in an 
environmental impact statement. Rather, the field grew· on a pi~eal basis. Scientists from the 
Alasb. Department ofFish and Came continu~: tu document major changes to caribou calving 
distribt1tions and reproductive rate ln the n:w Kuparuk and i\:filne Polnt fields. A sharp dP.Cline (23%) in 
the Central Arctic herd population was discovered by 1995 surveys. The decline occurred in the 
caribou's range in the vicinity !Jf oil development infrastructure, with 41% declines fuund in the 
Kuparuk oil fi~d vicinity, while the pan of the herd using the undeveloped range to the east of the 
Tl1l.lls-Al~ka Pipeline is im:r~g. (Nellemann and Cameron, in press; Cameron, 1995). The effects of 
oil field development on calving canoou distdbution and reproductive sna-.ess have long been 
documented (Cameron et al. 1979; Cameron et al. 1995). The fact that the Alpine field is a major 
e-"tten!'ion trom Kuparuk, and will rely on proc~5ing and support fu.l;ililiei which have not been included 
in a past ETS, provides additional rationale for the need for an EIS. 

) 

Simultaneously, the pending oil development proposals o.ff.c;hnr~, ~rch as British P~treleum' s Northstar 
and lib~ny, '9.111 further affect the fish and wildlife resources and cause conflicts with the subsistence 
livelihood of the r~ider.ts of the North Slope :md grea!ly coutduu1e to lhe cumulative effects. The 
Alpine project ~1 e:r..1end the reac..i. of oil £eld development another 34-miles to the west, while many 
ot!1er pwjt!~"!S are currently in play which will cause klss ofhabitat and increased disturbance across the 
North Slop~ to the east and to offshore areas on the north . 
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Fuzt}):rmore, some indirect impacts can lag belund planned deve!opment md the total area evenrually 
d~turb¢d cm1 ~tly exceed the planned area ofcorutr.Jcion (Walker et al. 1987). In particular, 
flooding and theTm.okarst in the wettest pa..rt of the oil :field wa' found to cover twice the ~= dircctiy 
cove:-ed by :-cads and other construction activities. These factors need to be included in consideration 
of cumdarive effec:r..; · 

3. Alternative to Developing in the Colville River Floodplain Must Be Considered 

The Alpine proposal should include an alternative that does not involve development in the floodplain. 
NEPA regulations require consideration of a~= oireasonable alternatives. Council on 
Environmental Quality, ,.Forty Most .Aslced (luestions Conceming CEQ's National bzwronmenu.zl 
Policy Acz Regulanons, ··Question 1, 46 Fed. Reg. 18026, 18027 (1981); see also 40 C.F.R. 
§1505.l(e). Executive Order 11988 also requiTes that alternatives to floodplain devclopment be · 
considered. Because floodplains play an essential environmenul role in many ecosystems, and because 
tlco"dplains are, by definition, subject to ~muctiv~: flooding, the federal government has adopted 
policies intended to avoid development in floodplains when "possible. Exerutive Or-der 11988. issued 
May 24, 1977, requires that: 

Each agency shall provide leaderuip and shall take action to reduc~ the risk of flood 
loss, to minimize the impact of flood on human safety, health and welfure, and to restore 
and preserve the natural and beneficial v-alues served by :fiocdplai~ in carrying out its 
responsibilities for ... conducting Fed~ activities and progrnms affecting land use, . 
including but not limited to water and related land resources p~"'ling, regulating. and 
Iicen.sing activities. 

In order to provide leadership and take action to restore and preserve the natural and b~Jleficial values 
se!Yerl by floo4plains, "[i]f an agency has determinerl to, or proposes to, ... allow an action to be 
locmed in a floodplain, the agenc-J sNll consider nlt:crnativc3 to a-void a.dvt:rse c:.!ft~~:ts and incompatible 
development in the floodplains." !4:. 

As proposed, all development and production activities for the Alpine project W'l11 take place in the 
floodplain. In light of the latest technolog-1 for directional and extended reach drilling. a careful analysis 
of practicable alternatives for locating the Alpine devel.opmellL outside of the Colville River flood plain 
must be performed before the Corps can approve the project. 

B. The Oean Water Act 
Legal Background 
Congress passed the Cle:m Wo.tc:- Act ("CWA") in !972 wilh the objective of"restorfing] and 
maintain[ing] the chemical, physical, and biological integrity of the Nation's waters., 33 U.S.C. § 
12.5l(a) In order to achieve that objective, Congress declared, as a "national goal," that,"the discharge 
ofpollutants into the navigable waters be elimin~ted:by 1985." 33 U.S.C. § 12Sl(a)(l) (emphllsi3 
added). 

Congress' enactment of the CW A in 1971 'marked the ascendancy of water-quality control to the status 
of a maJor national priority." Monon_oahela Power Co .. et al. v. Alexander, 809 F.2d 41,45-46 (D.C. 
Cir. 1987), ~- deni~ 108 S Ct. 68 (19&7). The cornerstone of Congress' mech11nism to acllieve 
these sweeping goals is section 301(a), 33 U.S. C. § l301(a), which states that, "[e)xeept as in 
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compliance wit.": [several specffied secti.ons. inc.ilcfu:ig secicms 402 and 404 ], the cli:;charge of anv 
r>llutant by aey perscn s~ be unlawful." : 1 ~ · " 

I ; 

Section 404{a) of the CW A, J3 U.S.C. § 1344(a). aothorizes the Corps to "issue penni~ after !lcticc 
and oppor:unity for public h~· fur the disGbafge of "dredged or fill mat:ria!• into U.S. wmeis. 
Section 404(bXl)requires that the Corps decide whether or not to issue a pcrmitiu accordance-with 
"guidelint:S" developed by the Administrator ofthe:U.S. Envi.romnental Protection Agency ("EPA •) in 
conjunction with the Corps. ; · · · 

F.PA's guidelines pr.ovidc; as li "tlmdamental precePt," that dredge or fill materiz.l "should not" be 
.dischar-ged into "aquatic ecosystems" unless it can he demonm-ated that Nch a di:scllarge "Vlill not have 
an unacceptable adverse impact either individually or'in combination 'With known and/or probable 
impactS of other activities meeting the ecosystems ofroncern." 4Q C.P.R.§ 230.l(c). ~~ 40 
C.F.R § 230. 7( c) (refer-ring to section 230.1 as providing a •presumption" against permitting discharges 
imo U.S. Wllter3). 

EPA a..o.d th~ Corps have articulated a "mitigarion seque::ce11 to be used to determine compliance ~1th 
the 404(b)(l) guidelines. Memomndum of Ag;e;ment Between the Environmental Protection Agency 
and the Department of the Annv Concerning the Detenninmon ofMitigstin-n Unge.r the Clenn W:ue:
Act Section 404{b)( 1) Guidellr:es (MOA). T'.ne mitigation sequence requires that a!l applicant make 
practicable and appropriate effbns to avoid arlve.~ impa.c:.a, pncticablc and l:ippropriare efforts to 
minimize unavoidable adverse .impacts, and finally, practicable and appropriate efforts to compensate for 
unavoidable irnp:~ct3. !d. · 

Assu:nlng t11a1 ARCO has erto~ged in practicable and appropr.ate avoidance and minimization, there is 
no suggestion in the public notice that ARCO 'Will perfor::l appropriate and practicable compensatory 
mrugation to compensate the public for the wetlands ·values the Alpine development -will destroy. 

Footnote 7 of the mitigation MOA recognizes that "avoidance. minimi7}!tion, and compensatory 
mitigaliu~ may not be prac-Jcable where there is a high proportion of land whlch is we+..la.'lds. 11 ld 
However, the 404{bXl) guidelines place the burde:1 of demcnsLt&hlg that a proposed discharge 
complies mth the guidelines on the applicant, 45 Fed. Reg. 85338, Dec. 24. !980. and footnote 7 does 
not alter that burden of pruof. To receive a permit, .ARCO must de:nonstrate that it will provide 
practicable and appropriate compensatory mitigation, or demonst:ate ~ there is no practicable and 
appropriate compensatory mitigation fer this project. ARCO has made no attempt to make either.of 
thes~ demon.stration5 · 

Under the MOA, 
"the determination ofwhat level ofrnitigation constitutes 'appropri.tue' mitigation jsb~ 
solely on the values and functions of the aquatic resource that will be impacted. Tnis 
detenninatior. shall not be based upon chnractetbtics ofth_e proposed projeet such as 
need, societal value, or the nature or investment objectives of the project's !;ponsor." 
MOAat2. 

One~ it is determined thm a cmam level ofmitig:ttion is1ppropri.3te, the Corp.s m.u~t. determine the lev~ 
of mitigation that is practicable. Mtigation is pr2.Cticable if it is "available snd capable of being do~ 
after taking inro considerzion cost, ~g 1~uJUlogy, and logistics in light of overall project 
purposes." 40 C.P.R.§ 230.3(q). 
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It is appropri..a.te ana prac!ic~blc for ARCO to compensate forth~ oYer 114 acres ofhig.l}-value wetlands 
the Alpine project v.'ill destroy. Under the 404(b)(l) guidelines md the MOA sigm:d by the Corps a."ld 
EP.-\, .Al.'1..CO .is required to compensate the public for the loss of wetlands caused by the Alpine 
development · 

1) Compt>nsatory ndrigation iiJ .zppropnate 

Both the Corps and E.P A recognize the special value of wetlandS, 1llid begin the 404(b) evaiuaticn with 
a presumption that wetlands arE~~ val\ahle and that compew.-ation for their loss is appropriate. 
In the 404(b )( 1) Guideline~ EPA .singled out wetlands as a resource especially de.~.rving of protecdon: 

From a national perspective, the degradation or desnuction cf s~cial aquutic sires, such 
as fillin~ operations in wetlands. is considered to be among the most se-"·ere 
environmenul impactS .:overed by th¢51: Gl.lidelines. Tae guiding principle should be that 
degradation or destruction- of special sites may repre~t an irrever:cible loss of special 
~uatic re.soun;~. 

40 C..f.R. § 230.1{d) (e:nphasi:> added). 

Under the MOA. the Corps will "strive to avoid adverse impacts and o.ff..;;et unavoidable tui~e imp~L~ 
to existing aquatic .tesuurces, and for wetlands v.ill strive to achieve a goal of 110 overall net los3 of 
functions and values. In focusing the goal of no overall net loss to wetla."'lds unly, EPA and tbe COIJ>S 
have explicit!v recognized the special significance of the I'.ation's wetlands resources." MOA at 2 
(emphasis added). Thus, the MOA aod -404(b)(l) Guidelines presume tluU wetlands are valuable and 
that compensation should be required for their loss. Compensation is not required only in the special 
cases in which it is not .. feasible, practicable, or wculd accomplish only inconsequential reductions in 
impacts.'' !d. 

A full analysis of the lr.lp~cts the Alpine: project will have on wetlands has not been, ltnd will net be, 
completed until an EIS has b~ done. Despite this. it is clear that the Alpine projc~ will result. in the 
dest.rm .. "'ticn of significant wetlands values. According to the public noti~, 114.65 acres of high value 
wetlands will be filled. Seconrlary impacts, ~ch ~ chrome oil :ipills and noise pollution, will be far 
more extensive. 

The environmental values of the Colville River Delta. a. .. detRiled ~er, lmvc been V"t'1:ll ducumented. 
As with most wetlands, it ~s difficult to point to the exact consequences of the loss of a particular 
portion of wetland.~. Recause of this, wetlands in tllC lower 43 and in more developed areas of Alaska 
have been incrementally destroyed until they can no longer perform their functions . .As 4L result, EPA 
and the Corps presume that wetlands are valuable, desetye protection, and should be compensated for if 
destroyed. Unless AACO affi.rm!tively demonstta.te.~; that wetland& impacted by the: Alpine project are 
valueless. an impossibility given the information already collected on the Colville River Delta, it is 
appropriate for ARCO to prov:ide compensatory :r.itigaiion for the wetland.s Alpine will destroy. 

:1. Compcn.!atol'y mitigadon is pr.actie2ble 
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ARCO Alaska; Inc.'s parent compm:::y, AtlE..ntic Ridificld, reported profits ofSl,662,000, mm.ioilS upon 
millions of which lU'e b~ in Al.a.sb.. Given ~ md:, it must be -assumed that compensatory mitigation 
is financialiy feasible until ARCO provides the info~ou neccss:sry to Crmvinclmdv rebut this 
presumption. · ! ! - • 

I I 

ARCO is in a bd:ter position than commentators toi suggest alternatives for co:tnpens:ttory mitiguion on 
the North Slope, and should bear that burdo.. N~eless, some obvious oppornmities for 
rehabilitation include plugged and abandoned ~lor:ztory p3d3 IUld fQef'Ve pits elsewhere on the North 
Slope.· If ARCO intends to rehabilitate its North SloPe facilities when oil can no longer be profitably 
removed. then it mu.rt bve data :13 to what typ=s of rehabilitation are effective. Old oads em be used as 
the sites fur independent, peer reviewed research cOnCerning the.mo~ e:ffectiv~ m~ ofrehabiliLatiun 
and the: effects or rehabilitation on 1he Slope. 

Another possibility for rehabilitation is the restoration or permanent acquisition for conservation of 
weilind~ 1n Anchorage, ~ the :site of ARCO's Alaska headquarters. Anchorage wetlands provide 
habitat for migratory birds that pass !Lrough A.1chorage on their wny to the North Slope. Uwi!,rratory 
birds oun10! reach the North Slope due to degraded habitat along their t.ra.dhlonal flyways, then the 
value of North Slope w~lands as hAbitAt for thtJse birds is mc:a1~ess. As a result, enhanci.~g or 
protecting wetiar.ds aiong the flyway can be an important method of North Slope compe!!.Satnry 
mitigatinn 

ultimaLdy, ARCO's use of the North Slope deprives the public of the values of those wetlcu'lds. AR.CO 
should, as is reflected in the Corps and EPA's regulations and tllt; MOA, compensate the public for the 
loss oft.'lose values. In the unlike!y event 1t is not practicable to provide comperuation on the North 
Slope, then co~pe:uation shoulLl be provided in a location where .it is practicable. To comply with itS 
O"'O."'l regulations and MOA, the Corps must require compensatory mitigs.tion before gramlug ARCO a 
!:it:ction 404 pe!l!'..it for the Alpine development project. 

3. Public Interest Review 

In addition to meeting the 404(b )(1) guidelines, the Corps' own regulllticn3 require LbliL it determine that 
a project is in the public interest. In the· Corps' words: 

"the program has evolved to one in-rolving the consideration of the full public interest by 
balancing the favorable impacts against the detrimental impacts. This is kno-wn as the 
'public ime.rest review.' The program is one which reflects the national concerns for both 
the protection and utilization nfimpor"..-nt resources. N 33 C.F.ll § 320.1 (a). 

The Corps cannot properly perform tltt: dt:licate balancing of factors required by its o-wn regulations to 
determine the public interest with the infonnatior. currently available on the Alpine project. Given the 
many l~hr...ical factors related to the current Alpine p~ject yet to be fully considered, and the 
significance of the project as "gateway" to the NPRA, an EIS will be ncceslSW)' for the Corps to 
consider It all relevant factors" anrl determine whether the Alpine project is in the public interest The 
commentors suggest, howc~r, thAt givr:n the valuable habitat the Alpine project "Will directly destroy, 
the project's secondary impacts, cultural impactS, the lad: of compen~ocy mitigation, :me Alpine'.s role 
as "ga~.t:way 10 the NPl<A," it is extremely ~y the project is in the public intenst. · 

c.- Endangered Species Act 
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Congres~ enacted the E.,dangered Species Act for the express purpose of conserving endangered and 
thre~e:::ec tpecies. See 16 U.S.C. § 1531. The ESA imposes numerous substantive and procedural 
requirementS on all federal agencies. A paramount substantive reqnire!l:teut imposed by Congre3s in the 
ESA is the requirement that each federal agency 

shall ... insure tlut Jtny action wthorized, funded or can·.ictl out by sucb agency ... is 
not likely to jeopardize the continued existence of any endngered species or threatened 
specie-1. 

16 U.S. C. § 1536(a)(2). 

Tne spectacled eider is lh'ted a~ a threatened species end i:s likely to be impacted by the Alpine Project. 
Therefore, before the .Alpine project can be pemlitt~· the Corps must consult with the FWS to ensure 
that the Alpine Project will not jeopardize lhe spectacled eider. 
C. Section SIO ANILCA 

Coniess enacted the AlaslcaNational Interest Land Co.Dsel·v~tion Act (.A!~A) to preserve scenic 
Alaskan lands, to maintain wildlife species and undisturbed ecosystems, ami to protect the intere.ctt.c; of 
individuals engagt:d in subsistence lifestyles. see Kunalr:nana v. Clark, 742 F.2d 1145, 1150 (9th Cir. 
1984), 16 U.S. C.§ 3101. Section 810 of ANILCA provides the procedural mechani:sm for protecwug 
subsiste!lce users in the administrative decision-making process. !d. Section 8IO(a) requires that prior 
to issuance of a penni--., the agency 

"shall evaluate the effect of such use, occupancy. or disposition on subsistence uses and 
needs, the aYallability of other lands for the purposes sought to be achleved, and other 
alternatives which would rcdu~ or eliminate the use, OCC".JPmlCY, or cfupositiou of public 
lands needed for subsistence ~ses." 16 U.S.C. § 3120. 

Prior to issu.a.'lce of the pennit for the Alpine project, a subsistence evaiuati.on (SE) under Section SlO 
of ~"?.ULCA should be produced. This SE, included in an EIS. should evaluate the effect of the Alpine 
project on the subsiste:1ce uses and needs of Alaskan Na:tives :in the a.reu, pnrticululy tb: v~~ of 
Nuiqsut. Tne Colv:iile River Delta provides habitat for numerous wildlife species vital to these 
StJbsistence users. 

D. Coas1al Zone Mmagem!nt Act 

The Coastal Zone Mana-ooement Act of 1972 (CZ\-!A.} eStablished a unique state-federal partnership for 
the protection and H.li.im1gement of coastal areas andreso~. 16 U.S. C. §§1451-1464. The CZMA 
created a process which encourages coastal states to develop and implement management plans for thcir 
coasts. crafted to the unique needs of each state's coastal areas and residents. !d. The state program, 
the Alaska Coastal ~gement Program, hl1.s been approved by lht: ft:deral goverrunent and was . 
designed to protect the numerous environmental. coastal, and cultural values in Alaska's coastal area. 
AS 46.40.010-210; 44.19.891.894. Prior to issuance of a permit, the AO.iP reqttires that the Corps 
make a finding of consistency with the specific stands..rd.q of the ACMP, including the district co~ 
management programs. 6 AAC 80.010; AS 46.40010(c)(l); see also Trustees for A·laska v. State, 
f)NR, 851 P.2d 1340, 13-12, n.2 (Ala:ska 1993). Thi:s w not been done. 

Conclusion 
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We wan:: to = that the Valuable fish and wildlife, r=atioo, m.lorical, subsistc>ce, and scenic . I 
resources of the Colville River Delta are adequaetly protected for ail Americans. Because the propo~ 
Alpine project violates NEP A, the CW A, ANILCA, 2nd the CZMA, the permit should be denied 
pending a comprehensive en~ame:rtal impact· statement. !hmk you for your considt!ration, we 
:1ppreciare Lllis opportunity to eomment Pl=se keep- us notified. and involved in future. consideration of 
the permit and associated CIIVironmenul reviews. 

Sincerely, 

/7 ~ 
-:-L_: ~-~-V~uyn, Litigation Direc:or 
Tnutea..; for A1sska 
725 Christensen, Suite #4 
Anchorage, AK 9950 l 

~~ 
Cliff .!!ames, bsues Director · 
Alaska Cent5 for the E:Mro.nmcm 
519 w. 8th, #201 
Pulcho~g~AJC 99501 

~~ ·. 

Cindy Lowry, Exe<m;~~ 
Alaska Wildlife Alliance 
PO Box 202022 
Anchorage, .AK 99520 

. . 

{~~ tJ~ 
c[~ Welsh, Co~e:Yation Director 
LightHawk 
2915 E. Madison St .• Suite 306 
Seattle, ~J\ 98112 

J1 Adams.. Lt:gal.As:ocia.ts 
ation.al Wildlife Federation 

750 WC$t 2nd Ave., Suite 200 
Anchorage, AX. 99501 

sthsJ~ 
Sue Schrader, ~tive Direaor 
Alaska Environmental Lcbbv . . 

~MAHN 
Pam Miller, Staff:Biclogist 
Gree:lpeace 
P.O. Box 104432 
Anchorage, AK 99510 

Charlk'.s M. Clusen, Semor Policy Analyst 
Natmal Resources Defense Council 
1200NewYork:Ave., N.W. t 

Washington, DC 20005 

~(,_W~ 
Sylvi(fard, hxecutive Di:rec'"..or 
No~ .A1a.ska EnvironmenUl Center 
218 Driveway Street 
:Fai:bmk:s, AK ~70 1 
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Jack Hession, ~b Representative 
Sierra Club . 
241 East Fifth. Ave. #205 
Anchorage, AK 9950 I 

'·---. ·-:---.-~::::--~~~~ .. ~L-:_ - .. 
. . . , . I· 

~~.: 
Allen E. Smith, Alaska Regional Director 
Thcwndemess Society 
430W. 7th Ave.. Suite2tO 
Anchorage, AK 99501 
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FRO~: CENPA CO R N FAX NO.: 997 753 2788 86-11-97 11:23 P.82 
Author; j~o.north-slope.a~.us at Internet 
Date: 6/9/97 4:21 PM 
Priority: Norm.a~ 
TOt Lloyd :It F•ccer at. NP.ll.-.ll. 
Subject: Alpine C~enta fColville River 187 • ----------------------------------------------- Mess&qe Contents -------------------------------··-------------· 

• 

The Nortn Slope Borough baa the following comments on ARCO Aluka rnc. • ~ 
Alpine Project aa deacribed ~ ehc OS A~ Corpa of Engineer$ ~lie 
Notice: 

l.) ~tier Special Araa Designation, the COlVille River hila aot been 
d•aignated aa an Area Meriting special Attention ~ithin the North SlOpe 
Borou~h's Coastal Management Program. This vas propoaad for thia 
deaignstion, but not formally •dopted aa part of the p~ram, 

Z) The eree whore the Alpine ~iel.d i4 loc~ted ~d the p1pel.ine access 
route will require public hearings betora the NS8 Plannio~ c~asion an4 
Borough Assembly to rezone the area from Conservation Di:trict to Resource 
Dcvelo~t Diatrict. 

3J ~ n~er o~ iaauea war• id8ntified by co=munit.y lc~dcr~ ~~ ~rc~a 
requiring further revie1o1. 

A) Oil spill response planning appeared eo inadequaeely fund~d to 
rea~ond to ~n entergency; 

B) Concerns over the minimum heigh~ of the pipeline at 5 feet ia 
les11 Lhan s !cce dw:ing winter snow conttitions. 'l'Ma a1tuat1on could 
~nrea&onably hinder cari~ou mig~aticn and subsistence hunter access ~~ing 

-the winter month. MI has auggeate<:i an altenlativc to provide vertical 
exp~ion~s in tho p~peline which will have to be weighed on its merits 
by the Pl ng C:0111111iaaion and Borough Assembly; and 

C:) 'l'he route proposed fer the pipeline and the under river 
crossing ot the pip~li~e aro concerns because the planning for the route 
~d crosa.:i.n~ appear to have gaps in information regarding COlville River 
hydro!ggr and lcx:al knowledge on the river dynamics regarding breakup and 
ice dallllllin9 events. 'l'lw NSB is concerned that failing to account for local 
knowledge in th«se events could significantly increaae tbe likelihood for 
en oil pipetli.ne rupeure ano sp1l.l. '.r!le COlVille River is a significant 
aourc:e of subsistence food for the people of Nuiqaut il:ld provides critical 
habitat to ~ish, waterfowl and wildlife. Significant ~ge to the 
Colvill• vQUld likely re.s:ult .s:evere har.khipJ: on all whc> del)9nd on it for 
food. 

Thanlc you for tnis opportunity to comment. 

• 

I 



----=--=-·---

Colonel Peter."'.. Topp 
l>i!trict F.ngill~r 
DeplltUD.cnt of the': Anuy 
Al~ District. Corp~ of l·:t~e.meer~ 
Attn· CL'i"PA-CO-R 
P.O. Box 89M 
AD<.:horage. Alask.l !19~U6-089R 
Attn· Uuytl Faruer 

J>ear Colvm:l Topp: 
. 

P.O. Bvx 10181! 
AndtOl a~r:, AK 99510 

(W7)292-l909 

June 6, 191.J'/ 
1/Eca~ 

JUN 0 6 1997 

RE: 2-%0874 
Colo,;illc River 18 

As a corn:emed me."'lbet ot'the public; I wjsh to re.dster my co~ts on your pt1hlie uotic:: for 
ARCO Alaska. Im:. ·s propo~ 1\Jpinc nil fi~ld d~!opu~t:It projett in tile Colville River de!ta. 
This river delta i~ 1111 ahllortliJWY and unique place. I wa~ privileged to sp.::ullllt entire summer 
there, as a biologiSt for the IrS Fi:)h & Wildlife Setvice conducting bird!hllhitllt studi~s. 

] 16 project undeniably will12L!Se sig11ifiC\Ult negative eftect~ on nlAny a:spt"ct.s of the human and 
natural environment and there±Ore, a.n ~:uvuumrtt:ntal ~ct statement i3 neces.•wHy to G.llilll!k 
re~.-1 .. ilt·u1~s of the National En•iromncnta.l Policy Act. An EIS i:t I@lv reau!red in or de: for the 
public to have a way lu provide meaningful comment on the dntft documcl which givt:¥ a 
'igorous an~ysis of the !lltert\lltives ra the Vi oposed action and ~equate !nltly~i~ of the 
cumulative 1:!l'l::Cts of the projec:t. 

this proposed pmjcct \\ill nt>.glltively impact the wdhmch. floodplain. and river of the ColviHe 
R.ivt"r dl'ltil- The gravel niL noise disrurbllncc ii'nm the airuaft iUppoiL lWd other facilities. :lnd 
chronic ~pill$ will irreversibly d~ogr.tde wetlands hilbitnts thai arc important for fisll, wilUllft; and 
subsistence users. The p<Jtcntial fur wwmpL.U.: oil ~ns from the CoMlle River pipeline 
crossi.ug, tht! fact !hat all devclopmcr.t and production 11divities will uW: pi~ in the floodplain 
itscJt: de."qlitl': o~~lter.mrtivt:3, t11e so:vc<:: imp~<."tS to the subsist~ livelihood nfthe Nlllqsut 
residents, and the cumclat ive effi:c1 s of this pcoj~.:t lllung .,.,ith other past and present oil field 
devcluvmttl projects o.I!Shore ~ offshore in the Bt-.aufurt s~ add up to loug•hmn bignificant 
effecu on the human a.uJ Iutlur.d environment. 

I undei'staud Lhalll~ Corys is still ev~mlting whether the "thre:\holc1" of .. significant" ituv•..:~ will 
be md by thill project. All)"v~re ds~ iu tht: nation thai 3Il oil field was proposed to be plw1.l(ed 
sm:lCk in the middle oi n rh-cr dclvl nfintemational sisruficxu~ Lu wignltory waterfowL 
~tnlldcwnuus 1bh, md where there VlilS a compl~ army of unique v.-ctlandll with no 
industrializ:aticm, thr:r~ woultl be oo quel>-tion. Ir helps to look at the terms themselves, as they 
apply ro this situation. , 

nnd th~;oor ~~·swming oft.ltt! .. ~.~;. fu1 U~¢ir decline. Furthe."TT''Ire, Arco'~ Envin:nm~:ltcl 
Ev.Ucaliuu Document note:..., that studies in the Prudhoe Bay oU :fields showed 80% declines ~9?. 
!~ctacled cider nu.rnbm from 1981 to 1992 (p. 1-110 EED; buW uu Wacooclr.: an.d Troy, · · 

and TERA 1993). 
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Clearly the Alpine field is the doorway to the National Petroleum Reserve- Alaska a driving force 
' -for more oil c~raction to tltc w~"t. Arco's . .o\.tpine is this "place of entering or beginning" -- a 

threshold according to Webster's. Perhaps we are numbed to this rhre-.sbotd of sigr.i.ficsnt effects 
because so long ago "the poinr at which a physiological or psychological effect begins" 
disappeared in an Ala.'\b dominated by the oil companies. 

The impression ofilll.at:dibJy rich life supported by an ex:traordinarily diverse assemblage of 
·wetlands in this largest river delta in the U.S. arctic that one is left with after spending an entire 
summer season in the area is no: easily forgotten. Spring breakup carries mas~ive icebergs down 
the river and rides them up onto the river banks. Dirds stop here in great numbers early in the 
season because the snow melts out so much earlier than the Kuparuk or Prudhoe regions in the 
open chana~}!$ of the Colville river and the exposed polygon ridges. Broods ofloons, swans, and 
other waterfowl st:ty until after the ice starts getting ~olid. 

I participated in field studies by the U.S. Fish&. Wildlife Service in tile delta during 1986 which 
had study plots which covered the large lake and other areas about a ~~ mile from the pmpose>.d 
Al!>ine production pad and also part of the pipeline route near the Sakoonang ChanneL 
Regrettably, the !>'tudy reports did not summari7e the raw da.ta in a way tha.t facilitat~s an easy 
look for individual srudy plots most relevant to analysis of the Alpine project. However, there are 
some observations on bird hAbitat use thaL 1 would like to offer from my professional experience 
in the delta. and highlights from my field journal and some raw data summaries that I made during 
1986. 

There were "hot spots" bird breeding and staging birds comprised of a variety of habitat types 
(.small lakes, flooded low-center polygons, wet sedge along narrow drainages, and irregular 
shorelines or narrow peninsulas oflarger lakes) that would not necessarily be identified tlsing the 
habitat classification done for the Colville Delta. The mi'lt of habitats ca.TI be as imponant as a 
single type itself Thi5 seems to be especially true for some ofthe larger shorebinb (bar-tailed 
godv.its, whimbrels, stilt sandpiper, and long-billed dowitchers) which seem to be more common 
then el.sewhere on 111~ North Slope, based on my experience with bird studies in the Prudhoe Bay 
area, and other sites to the eaSt (see attached field note summary). Furthermore, the delta has tall 
riparian shmb habitats in the dunes that provide unusual habitats for the North Slope which 
support yellow wagtails. n:dpolls. tree sparrows, Mvanmili sparrows, and ullJt:r passerines. 

Use of .luibitats in the Alpine vicinity by yellow-billed loons deserves more than one year, of 
ground surveys, as the Colville Delta is an important nesting area th:!t is one of the few· 
concentrations for nesting by this species in Alaska. As well, more than one season of ground 
surveys for spectacled eiders should be condu.;ted, given their l~tt=d ~1atus as threatened under the 
Endangered Species Act~ and the paucity of infunnation on habitat preferences for this species 
and the poor understanding of the reason for their decline. Furthermore, Arco' s Environmental 
Evaluation Document notes that studies in the Prudhoe R:;y oil fields showed SO% declines in 
spectacled eider numbers from 1981 to 1992 (p. 4-110 EED~ based on Warnock and Troy, 1992 
and TERA 1993) . 



The raw data from the 1986 fielrl ~eason sbowi> that a wide vnriety of wate~ fuwl nesred in the 
areas within 2 . .S mil-:s of the proposed fucilities: red-throated and pacific loons. tundra swans, 
greater-white fronted goo.se, buw~ nonhern pintail, American v..igeo~ oldsquaw. Broods were 
documented for tundra swan, oldsquaw, green-winged £eat northern pintail, pacific loor., red
throated loon, and greater scaup. oldsquaw. Furthermore, bar-tailed godwit.s and stilt 

3 

sandpipers. species definf'.cf as rare and sensitivo spccie3 by the Ala:)ku Narural Heritage Program 
were documented nesting on these study plots (perwnal communication Pamela. A Miller. 1986 
field not~:3). There 'Wc:tc:: also ''hot spots .. aJong the proposed pipeline route (about I 'll mile from 
Colville river) where bar-tailed godwits, whimbrels~ stilt sandpipP.TS, ami other speciec defended 
their broods, and yellow-billed loons were observed in a lake here (see attached map; observations 
on 7/13/86 and 7/19/Qi~ personal commwlieottionP.A.l\filler.) 

ARCO' .s TIED ~erts that impacts to bird habitat are mitigated, but the maps in this documenc 
show that in fact, high q·uality habitus as defined by their studies would be urevoidably coven~<i 
by gravel, lost from gravel eruaction, and severely degraded by aircraft traffic all year round. As 
well, it c-~lls "negligible, the potential effects of~ n1aju1 oil spill to shorebirds whereas in fact, this 
could be a very major effect during the fall staging period. As well, the effects of chronic 
pollutiun, including very small a.ruounts of crud¢ oil could have widespread, though difficult to 
measure, impacts by impairir1g reproductive succe.~~- The seasonal "restrictions" in aircraft use 
discussed by ARCO do not even extend for the full nesting season, as the anached bird 
observations note. There would also be effect.s ufnoise from aitcraft during tbe early spr..ng 
migration period when the Colville habitats are more available for feeding birds than other tundra 
area, and during the molting and brood-rearing seasons late in the season. Lakes v..ithin a mile of 
the proposed airport host birds during this period and would be affected by the project. 

I regret that this letter only ~cratches Lile ~urfiice of the significant issues involved in your public 
notice. I appreciate this opportur.it'J to comment. Once an environmental impact statement is 
released, I will be able to prO\-ide more in-depth review regarding this proposal. 

Sincerely, 

Pamela A Miller 

Attachements 

• 

• 
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Some Bird Ob.~rvmions on the Colville Riv~:r Delt:l, 1986 
in the Proposed Alpine oil field area 

Pamela A. Milkr 

These observations were noted in a daily field journal, incidentclly to the ~yst~matic daLct ~;oll~<..1ed 
on bird study plots in 1986. See the attached maps for the locations of study plots. This 
SUITliiW)' is not iutenual robe exhaustive, but only to highlight some of the more bteresting 
observations for areas that were •"hot spots~' throu;iliout the searon. Unfortunately, our piots 
were not located in the exact site of the proposed production pads, road, and airpon. although 
plot 3 was jwtt north of it. These observations point out that in specific places th~z<:: h; high bird 
use by a variety of species that ~-as accentuated by the repeated ground observations, and that 
certain wetland habitat areas are important to a variety of species - especially large shorebirds
that have not been studied in detail on the Colville Delta. 

May 10, 1986 -Flew from Deadhorse to Colville Delta camp along T4Ulll1yayak Channel. In 
Prudhoe Bay and Kuparuk areas snow cover was still 9~/o, with only a fe"..v scattered pingos, 
tiug~~ md river bluffs exposed, while at Camp Lake, there were significantly more snow-free 
areas. About 20% of polygon ridges weie exposed. and th~re we-..re some small patches of open 
water. There was ponding along the exposed mudflats of the Tamayayak Channel. There were 
many birds in the area: willow and rock pta.nniga.n, Laphwu lungspur, rundra swans courting 
(pairs., 5 on open water in river), ncr~em pintails, king eiders, du~ flocks of long-billed 
dowitchers, ruddy turnstones, black-bellied and lesser golden plovers, pectoral sandpipers, weasel, 
arctic fox, S caribou. arctic ground squirrel. 

Large Plot 5 highlights: 

June 15, 1986 ·Between lakes #619 and #615 the low-center polygons were flooded and were 
heavily used by birds. especially near it619. In this area there were four pairs oftundrn. swnns 
courting, 5 red-breas1ed mergansers, a pair of greater scaup, 2 pairs oldsquaw, and pair ofPacific 
loons. North of lake #ul9 we :s~w .fish in the flooded polygon ponds. At the south end oflake 
#619, the lake was partially melted ?.ith Arctophi!a -v-isible, and some blades of this plant washed 
along the shore, and a yellow-billed loon &\van here. The area south of#619 had many birds. In 
the high retieflow-r...enter polygons, we found a willow ptarmigan nest.. The cl~ I And II 
wetlands (low and medium relief low-center polygons-wet sedge south oflake #619 were busy 
with pain; urw~pJaying bar·ta.iledgodwits, whirnbrels, long-billed dowitcher, stilt sandpiper, 
pectoral sandpipers~ pair of oldsquaw in a small pond and pairs of red-necked phalarolfes. Small 
plot #7 was near the Sakoonang Channel and bad high rolling sand dunes with tall wiUows on 
them, and denser willoWi along the -western flanks whe1·c there were yellow wagtails, savannah 
sparrows. redpolls, and tree sparrows. Also saw 2 red foxes in this area. There are grounded 
icebergs along the river (Tamayaya.lc ChJmne!). 

June 19, 1986 -In lake #619 saw 12 tundra s'M!ns at the south end and 8 at the north end. There 
was lot~ ofbird activity in this u~ between lllkcs ~618, 619 and 506. 
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July 5, 1986 -The bar-tailed godwit's nest was empty with egg shells in the area., with 4 pairs of 
defensive godwits in the vicinity. Lakes 506, 6116, and 615 were still900/o ice covered, but lakes 
#619, 618, 620, and 621 were open. 

July 13, 1986- Suspect a yellow-billed loon nest at lake #619 ·as a loon was agin sighted there. -
The wetland complex near lake #500, \Vith deep Carex and a little Arctophila, had a concentrated 
activity including a glaucous gull nest v,ith 3 eggs, a defensive red-breasted merganser female, 
red-throated loon nest, and a Pacific loon. Lake #506 was still 30% ice covered but had arctic 
terns feeding, surfscoter male and 3 Pacific loon nests on a peninsula along these corner of the
lake. Again there was a concentration oflarge shorebirds, including at least 6 pairs of bar-tailed 
godwits, pectoral sandpipers, and 2 Pairs of suspicious whim breis neat lake #518 and south of 
#fJ19 and #621. 

July 21, 1986 - Saw oldsquaw with brood of 6 very young ducklings (small plot #6, south of lake 
# 619), flock of long-billed dowitchers. Song sparrow and yellow wa.:,otcil in willows along 
Sakoonang Channel. Wolf tracks in the sand along Sakoonang channel, south end of plot [next to 
pipeline route]. 

August 8, 1986 - Red-breasted merganser female "With 5 downy young from edge oflarge lake 
where willows overhang. 8 tundra swans on the lake. Along the shore of the lake (#506) in areas 
with lush Carex aquatilis and some Arct®hlla there was evidence of heavy goose use -with torn 
up leaves and lots of droppings, and moderate grazing in wet sedge-low willow/ non patterned 
ground. 

August 15, 1986 -There were flocks ofp~toral sandpipers, flock of7 bar-tailed godwits and 
floes of red-necked phalaropes. At lake #615 there was a greater-white fronted goose pair with 7 
young, which later moved to lake #506. A red-breasted merganser female with 5 just hatched 
young is probably a different brood than seen last week. 1 whimbrel seen. Flock of 40 willow 
ptarmigan. 

Large Plot 3 highlights 

3 July - At small plot #8 there were flocking glaucous and Sabine's gulls. Lake #243 had 4 pairs 
of nesting brant, Pacific loon, arctic tern. Flocks of shorebirds gathered in Carex along the shores 
and on a high pingo/ ridge at the south end in groups as large as 50~ with red-necked phalaropes, 
semipalmated sandpiper~ pectoral sandpipers. A peregrine falcon flew over this lake, chasing 
arctic terns. Today we found the first long-billed dowitcher nest with 3 eggs, about 20 meters 
from where I suspected a bar-tailed godwit nest. The greater-white fronted goose nests e had 
found previously were predated, but a new one was found on the edge of a mound. Green· 
winged teal were seen along the se corner of this plot [near proposed Alpine production pad]. 

11 July - Stilt sandpiper nest with 4 chicks being brooded, red phalarope nests, semipalmated 
sandpiper nests, dunlin nest, long-billed dowitcher nest. Lapland longspur nest hatching, arctic 
tern nest hat chin& brant nests still active, tundra swan cygnets, and another tundra swan n~ _.still 



active. Near our camp, there are many yellow-billed loons on Tamayayak Channel. 
July 17 - Two pectoral sandpiper nests, one with eggs, one \\ith 3 chicks; senlipalmated 
sandpiper nest with 3 newly hatched chicks. Glaucous gull chick along shoreline of lake. First 
lesser golden plover nest hatching and another with eggs. Many mixed flocks of shorebirds, 
(including long-billed dowitchers, red and red-necked phalaropes, semipalmated and pectoral 
sandpipers) are especially abundant in aass rr polygon ponds south of a take east of#91 and 
along the deep Arctophilalake. 

6 

July 30 - Svran brood "With 1 adult. 11 young in lake #222. Broud of7 oldsquaw in lake #231. 
Red-throated loon still incubating. Greater-white fronted goose pair with 2 young. Many juvenile 
semipalmated sandpipers. 

August 6 -On the south half of the plor there were defe:1sive flocks oflong-billed dowhchers, 
pectoral sandpipers, red phalaropes, and semipalmated sandpipers. Also defensive dunlin, black
bellied and lesser golden plovers. One pair of tundra swans on the tapped lake #240. Highlight of 
the day was seeing flocks of geese feeding on the Puccinellia/ Carex subpathac;a flats on an island 
and bordering tapped lake #240 [this is near Alpine fadities]. All the ge:se were flight capable. 
There were more than 340 greater-white fronted geese and 19 Canada geese. 
The geese also fed along the shores ofla.lce #463, and #84. 

August 13 -At the north end of the plot, on lake #231 there v.--as a tundra swan pair with brood 
of thr~ and 1 00 red-necked phalaropes. Along the river bank in riparian low-growing willows 
there were 40 Lapland longspurs feeding. On tapped lake #243 there was a tundra swan pair 'With 
2 young where seen last week and two other pairs of tundra swans. Along the shore of tapped 
lake #232 there were 300 greater-white fronted geese and 70 American widgeon. There were 40 
greater white-fronted and 50 Canada geese in tapped lake #240. \Ve also saw 4 common golden 
eyes flying over. The area east of lake #222 and #221 has standing water with sparse Carex and 
low-center polygons and was the hottest area on the north side of the plot for shorebirds. Flocks 
of pectoral sandpipers, dunlin, stilt sandpipers, juvenile red-necked phalaropes, and flock oflesser 
golden plovers seen here. After the survey we explored south on the Sakoona.'lg Channel where 
there were several tapped lakes. [These lakes would be in flight path of the runway for Alpine]. 
#584 had sparse Arctophila long the shoreline and semipalmated sandpipers fed along· the exposed 
mud shores. Lake #483 had a long creek-like entrance. This and the entire lake shoreline was 
covered by lush Arctophila about 2' high. In this protected area there was a tundra swan pair with 
at least one cygnet. Lake #482 had fairly recently been tapped and was mostly exposed mudflats 
much traveled by caribou. Near to the entrance there are some good sized bluffs! dunes where a -
golden eagle was sighted. The river level was high today which enabled us to travel into these 
areas. 

·~ 
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Colonel Peter A Topp 
District Engineer, Alaska District 
U.S. Anny Corps of Engineers 
Attn· CF.NPA-CO-R 
P.O. Box 898 
Anchorage, Alaska 99506-0898 
Attn: Lloyd Fanter 

-~-:-7 

Dear Colonel Topp: 

P.O. Bux.. 101811 
Anchorage, AK 9951 0 
(907)272-1909 
August 12, 1997 

llECSVEll 

AUG 13 1997 
f€G~~,...-~1'( Hi"CTiONS BRAHCH 

A!..AS!<A c.;r;;:cr. ecn?! CF EN~t~s 

RE: 2-960874 
Colville River 18 

I wish to provide brief comment on ARCO's responses to the public notice comments sent 
out by the Corps of Engineers on July 28, 1997. I offer these connnents as a concerned 
member of the public who is familiar with the project location and oil industry activities. 
Due to the short time frame for review, I only am raising issues prompted by ARCO's 
documents that 1 may not have addressed in my earlier comment letter on the proposed 
Alpine development project. 

It is still quite clear from the responses that not all relevant information has yet been 
stlbmitted by the applicant, and that the issues are complex enough that a full 
environmental impac-t statement for which the public vrill have adequate time to review the 
project in its entirety is necessary. It is inappropriate that the pubJlc be asked to spend its 
time revie\ving responses to the applicants, "environmental evaluation document,~· instead 
of a complete environmental impact statement prepared by the lead agency under the 
requirements of the National Environmental Policy Act. 

J remain c.oncerned that the Alpina pmject a~ proposed in the Corps ofEngineers' Colville 
River 18 public notice is being analyzed in a piecemeal approach, and that not all oil field 
developments in th~ ddta likely tu u~u in the 1 e!:t!!otl.ably foreseeable future are being 
analyzed (e.g. Fiord, Kalubik and others in Kuukpik Unit, etc.-- these are not described by 
ARCO in Issue # 62- Cumulative impacts, nor are the gravel pit or potential road to 
Nuiqsut or the natural gas pipeline to Nuiqsut). Furthermore, the cumulative impacts of 
the Alpine project, along with past oil field development and other currently permitted 
proposals (Northstar, Libeny, T~ Badami, etc.) need to be assessed in much mur~ d~Lail 
than has been addressed by :\RCO. The Corps ofEngineers, in conjunction with the other 
natural resource agencies, should conduct a complete and rigorous cumulative impact 
nnnlysis. 

In particular, !t I:$ clear that the oil spill risk for the below-river crossing and floodplain 
facility sites has not been modeled, nor has the spill response plan been completed so that 



, 
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the public ettn li:,s~:::>:s th~ envirornnenUtl ti~~ l;l:;soci~ld wilh the rc.-"!Spon~c. ARCO':J 
response still fails to provide adequate information about the size of spms that are 
expected to be noticed with the leak detection system and their estimated frequency, and it 
also fails to address spills of other hazardous materials. ARCO's response to concerns 
about oil spills on salt marshes fails to assess the potential risk if there is a spill and so this 
concern was not meaningfully addressed. 

There are also nwnerous other instances where ARCO states that additional field work 
will be conducted yet this summer to collect needed information (e.g. July 29-30 site visits 
regarding drainage stmctures and other site inspection; water quality data for lakes in the 
project area that will be transmitted in August, 1997 (see ARco· s NMFS - Issue # 18); 
ARCO's still needs to submit a plan for mud handling for the HDD (see issue #24). 
Furthermore, the "Colville River Two-Dimensional Surface Water model'' study dated 
July 1997 is still c. drnft document, even though this is a key issue for analysis. 

I wish to otler the tbllowing additional concerns and recommendations based on this 
recent information sent to ''"mterested parties~·: 

' Decause the hydrology studies are still draft and drainage issues arc still unresolved, the 
State's clock for consistency review should remam stopped until those £nal documents are 
in. 

+ Tbis new information further supports my earlier recommendations t.l-tat an EIS is 
ut::eded. 

+ Once the final revisions to the project design are made~ a new 30-day public notice for 
the revised pennit should be circulated to the puhlic, x." any new pennit would be. 

+Despite ARco·s claims, mitigation measures ar~ nul ~de4uaLe. Compensatory 
mitigation should be required for the unavoidable losses of fish and wildlife habitat . 

..L Impacts to rare wildlife species found in the project area (such as. har·t~ilE>.d godwit~). a..c; 

well the full diversity offish and wildlife still need to be addressed, and ARCO's baseline 
s1udies are inadequate. 

+ The requirement to compost waste, or to have animal-proof dumpsters, at a minim~ 
should be a permit stipulation. 

+ Bridges, not culverts, should be built for the ··swale area'' and crossing the other str~ams 
hetween Kuparuk and the Colville River. 

+ ARCO's commen~ about th.e potentia.! synergist .impacts of pipeline$, the river crossing, 
and the gravel pit (that the gravel pit "operations are therefore outside AArs control,") 

• 
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reveal that more analy~i:s of this situation is needed. 

+If the sales oil pipeline will be transponing ··clean sales quality crude oil"(see Issue #35) 
where is the discu!lo::1on of the processing plant (including its air and water emissions) that 
will refine the oil to that quality? 

+ ARCO seems to assume high rates of"natural recharge" oflakes- higher· than may 
actually occur since no data is provided about these rates-- which would underestimate the 
potential impacts to fish and wildlife habitat from watP.r withdrawals. ARCO's statement 
that "recharge of this lake may be pennitted from the Sakoonang Channel,'1 (Issue #43) 
means that vast quantities of water might be V~rithdntwu fwmlhc: 1iver channel, but tlus 
impact is never analyzed. Better analysis of water quantities is needed, and the long-tenn 
impacts of withdrawing water from the proposed sources is needed. 

+The applicant should be required to fund U.S. Fish & Wlldlife Setvice to conduct 
nesting and brood-rearing monitoring studies for spectacled eiders, and other wildlife 
monitoring studies~ instead of ARCO doing their own studies. 

I appreciate this opportunity to comment and look forward to reviewing the environmental 
impact statement. 

Sincerely • 

?~o ___ o.._ "r~~..___ 
Pamela A. Miller 

cc: Mully Birnbaum, DGC 
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Directory of Supporting Reports and Technical Memoranda 

The following reports and technical memoranda have been prepared to support the Alpine Development Project. 
Many have been submitted to the U. S. Army Corps of Engineers (USACE). or Federal State Joint Pipeline Office 
(JPO). 

Document Location 
Arco Alaska, Inc., Technical Specification, AAI Nuiqsut Air Quality Monitoring US ACE 
Progr.un,July 1997 
Baker, Michael Jr., Inc., Alpine Development Hydrology and Drainage Plan, August US ACE 
1997 
Baker, Michael Jr., Inc., Alpine Development, Colville River Crossing, Smnmary JPO 
Report for Selection and Feasibility, September 1996 
Baker, Michael Jr., Inc., Alpine Development, Colville River Crossing Design JPO 
Report, June 1997 
Baker, Michael Jr., Inc., Alpine Project Overland Hydraulics Report, June, 1997 JPO 
Baker, Michael Jr., Inc., Alpine Project, Oil Pipeline Spill Isolation Strategy, April, JPO 
1997 
Brower, H. 1996. North Slope Borough_Subsistence Harvest Report. USACE 
Burgess, R M, Johnson, C. B., Jorgenson, M T., Lawhead, B. E., Rose, J.R, and US ACE 
Stickney, A.A. 1996. Wildlife Studies on the Colville River Delta, Alaska, 1995. 
Unpublished report by Alaska Biological Research, Inc., to ARCO Alaska, Inc., 
Anchorage 
Galginatitis, M., Subsistence harvest resource patterns: Nuiqsut OCS Study MMS USACE 
90-0038 (Special Report No. 8) 
Johnson, C. B., et.al. 1997. Wildlife Studies on the Colville River Delta, Alaska, 
1996. 6th Annual Report in progress, Unpublished report by Alaska Biological 

US ACE 

Research, Inc., to ARCO Alaska, Inc., Anchorage. 
Johnson, M. T., Lawhead, B. E., Rose, J.R., Stickney, A.A., and Wildman, A M. US ACE 
1996. Wildlife Studies on the Colville River Delta, Alaska, May, 1997. 
Unpublished report by Alaska Biological Research. Inc., to ARCO Alaska, Inc., 
Anchorage 
Jorgenson, T., 1997. Hydrologic Characteristics of Wetland Habitats Affected by US ACE 
the Alpine Development Project and Design Criteria for Maintaining Normal 
Hydrologic Regimes, August 1997, revision of Assessment of Potential Effects of 
Alteration of Cross-Drainage on Wetland Habitats Near In-Field Facilities, July, 
1997. Unpublished report by Alaska Biological Research, Inc., to ARCO Alaska, 
Inc., Anchorage 
Jorgenson, T.M., etal. 1996. Geomorphology and Hydrology of the Colville River USACE 
Delta, Alaska, 1995. Prepared by Alaska Biological Research, Louisiana State 
University and Shannon and Wilson to ARCO Alaska, Inc., and Kuukpik Unit 
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FROM: ARCO EXPLORATION FAX HO.: 997 265 1515 99-16-97 11:26A P.91 
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Mr. Loyd H. Fanter 
U.S. Army Corps of Engineers 
Alaska District 
Regulatory Branch 
P.O. Box 898 
Anchorage, Alaska 99506-0898 

Re: Alpine Development Project 
Colville Delta Area 
North Slope. Alaska 

Dear Mr. Panter: 

On October 8, 1996, ARCO Alaska, Inc. submitted a U.S. Army Corps of En&ineers (USACE) 
permit application and Environmental Evaluation Document (EED) for construction and 
operation of the proposed Alpine Development Project. The EED contains ARCO's proposed 
actiont other ARCO alternatives, and an analysis of "Native Alternatives" which were 
proposed by Arctic Slope Regional Corporation (ASRC) and Kuukpik Corporation. This letter 
pertains to ASRC's "ASRC/Kuukpik" and "ASRC" alternatives as outlined in the EED. 

On September 6, 1995, ASRC made a conceptual proposal to ARCO for development of the 
Alpine Project in the Colville River Delta. This proposal has been incorporated into the 
EED's appendices. When ASRC submitted its proposal, we did not have refined cost figures 
and other relevant information to fully suppon its proposal. Over the past 18 months, ARCO 
has worked closely with ASRC to conclude a realistic assessment of tbe costs and benefits of 
ASRC's proposals, include all cost considerations, and reach a mutual understanding of the 
subsurface considerations. Public workshops in and outside of Nuiqsut, and many focused 
meetings wilh ARCO have also helped us to better understand the technical, financial, and 
environmental co.nsidel"ations . 

Since we now have realistic cost figures, and have e'Cplored the options further, we now 
know what faciJities are truely necessary, affordable, and feasible. ARCO has not 
overestimated the costs of the ASRC and ASRC/Kuukpik alternatives. and since we have also 
seen ARCO's known oil and gas reserves mapping, we now have a better understanding of 
Alpine·s subsurface characteristics. Accordingly, ASRC is withdrawing its supporL !or the 
ASRC/Kuukpik and ASRC alternatives, and redirecting its attention to optimizing ARCO's 
preferred alternative •. 

In regard to our preferc::ncc:: for USACE processing of ARCO's Alpine pcrmil application, 
please be advised that ASRC b wo.-Idng clo~ely with th.e City of Nuiq~;ut, the Native Vnlage of 
Nuiqsut, Kuukpik Corporation, and Nuiqsut residents to better understand ASRC's role in the 
overall process. It is ASRC's position lhat if the above mentioned parties become an integral 
part of a public revlew process prior to issuance of Alpine permits, then an expanded 
environmental assessment process will be sufficient in-lieu of an environmental impact 
statement (EIS). 

Please place this letter in the Alpine administrative record. If you have any questions or 
comments, please call me at (907) 

Sincerely, 

Arctic Slope Regional Corporation 
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AEPLYm 
IQ'TENT10N OF: 

Regulatory Branch 
North Section 
4-960869 

Mr. Tom Mortensen 
Tom Mortensen Associates 

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

P.O. BOX898 
ANCHORAGE, ALASKA 99506-0898 

ooae 2 4 1997 

Environmental Permitting and Management 
P.O. Box 113192 
Anchorage, Alaska 99511-3192 

Dear Mr. Mortensen: 

Enclosed is the signed Department of the Army permit, file number 4-960869, 
Colville River 17, authorizing development of a gravel mine site approximately 
4.5 miles east of Nuiqsut, Alaska. 

If changes in the location or plans of the work are necessary for any 
reason, plans should be submitted to this office promptly. If the changes are 
unobjectionable, the approval required by law before construction is begun will 
be issued without delay. 

Nothing in this letter shall be construed as excusing you from compliance 
with·other Federal, State, or local statutes, ordinances, or regulations which 
may affect the proposed work . 

In an effort to determine the level of customer satisfaction with the 
services provided to you, the Regulatory Branch asks that you take a few 
moments to provide us with any constructive comments you feel are appropriate 
by filling out the enclosed questionnaire. Our interest is to see how we can 
continue to improve our service to you, our customer, and how best to achieve 
these improvements. Additional comments may be provided through the use of an 
oral exit interview, which is available to you upon request. Your efforts and 
interest in evaluating the regulatory program are much appreciated. 

Please contact me at 753-2716, or by mail at the address above, if you have 
questions. 

Enclosures 
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fiWfl This notice of authorization must be 
~ conspicuously displayed at the site of \'lark. 

United States Anny Corps of Engineers 
COLVILLE RIVER 17 

DEVELOP A MATERIAL SITE INVOLVING THE EXCAVATION19 
OF UP TO ·5 MILLION CUBIC YARDS OF SAND AND GRAVEL, _AN_D __ _ 
EXCAVATION AND PLACEMENT OF 2. 9 MILLION CUBIC YARDS OF 

A pennit to OVERBuRDEN MATERIAL WITHIN A 150-ACRE FOOTPRINT • 

at SECTIONS 10, 11, 

has been issued to 

Permit Number 

4-960869 

.. 
14, & 15 OF UMIAT MERIDIAN OF NORTH SLOPE BOROUGH 

'JUNE 2 41997~ 
NUIQSUT CONSTRUCTORS - ·-··· 19 ____ _ 

I .. ._.__..__ Distri t Co 
LLOYD H. ~~ • .., 
PROJECT MANAGE 
NORTH SECTION 

ENG FORM 4336, Jul81 (33 CFR 320-330) EDmON OF JUL 70 MAY BE USED (Proponent: CECW-0) 
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DEPARTMENT OF THE ARMY PERMIT 

Permittee_....;.;N..:u:.:;:i;.;;go.;:s;.;u=.t;::_C=o.:..:n..:s..:t:.:ru:..::.:c;.;t::.;o::;.:r:..::s_ 

Permit No. 4-960869, Colville River 17 

U. s. Army Engineer District, Alaska 
Issuing Office-----------

NOTE: The term "you" and its derivatives, as used in this permit, means the permittee or any future transferee. The term 
'"this office" refers to the appropriate district or division office of the Corps of Engineea having jurisdiction over the permitted 
activity or the appropriate official of that office acting under the authority of the commanding officer. 

You are authorized to perlorm work in accordance with the terms and conditions-specified ~ow. 

Project Description: A 10-year phased development of a consolidated sand and gravel 
material site involving the excavation of up to 5 million cubic yards {cy) of 
sand and gravel, and excavation and placement of 2.9 million cy of overburden 
material within a 150-acre footprint in waters of the United States. Placement of 
2.9 million cy of overburden into the gravel excavation pits and contouring of the 
material to create 122 acres of lakes of varying sizes with about 30 acres of 
islands. 

All work will be performed in accordance with the attached plans, 16 sheets dated 
October 4 and 6, 1996 . 

Project~tion: East bank of the Colville River, near the confluence of the Nechelik 
Channel, approximately 4.5 miles east of village of Nuiqsut within sections 10, 11, 
14, and 15 of Township 10 North, Range 15 East, Umiat Meridian, North Slope Borough, 
Alaska. 

Permit Conditions: 

General Conditions: 

June 1, 2007 
1. The time fin?.it for completing the work authorized ends on . If you find that you need 
more time to complete the authorized activity, submit your request for a time extension to this office for consideration at least 
one month before the above date is reached. 

2. You must maintain the activity authorized by this permit in good condition and in conformance with the terms and condi· 
tions o( this permit. You are not relieved of this requirement if you abandon th.e permitted activity, although you may make 
a good faith transfer to a third party in compliance with General Condition 4 below. Should you wish to cease to maintain 
the authorized activity or should you desire to abandon it without a good faith transfer, you must obtain a modification of 
this permit from this office, which may require restoration of the area. 

3. If you discover any previously unknown historic or archeological remains while accomplishing the activity authorized by 
this permit, you must immediately notify this office of what you have found. We will initiate the Federal and state eoordina· 
tion required to determine if the remains warrant a recovery effort or if the site is eligible for listing in the National Register 
of H"JStorie Places. 

ENG FORM 1721, Nov 86 EDITION OF SEP 82 IS OBSOLETE. (33 CFR 325 (Appendix A)) 

1 



4. It you sell the property associated with this permit, you must obtain the signature of the new owuer in the space pro."'\ 
and forward a copy of the permit to this office to validate the transfer of this authorization. J 

5. It a conditioned water quality certification has been issued for your project, you must comply with the conditions specified 
in the certification as special conditions to this permit. For your convenience, a copy of the certification is attached if it con
taina .such conditions. 

6. You must allow representatives from this office to inspect the authorized activity at any time deemed necesaaiy to ensure 

that it is befnr or has been accomplished in accordance with the tenna and conditions of your permit. 

Special Conditions: 

1. No gravel mining development activities involving the excavation, disposal of 
dredged material, or the placement of fill material shall occur in waters of the 
u.s., including wetlands, until a written and enforceable contract is in place for 
sale-and delivery of the gravel. 

Continued on 2A 

Further Information: 

1. Congressional Authorities: You have been authorized to undertake the activity described above pursuant to: 

( ) Section 10 of the Rivers and Harbors Act of 1899 (33 U.S.C. 403). • (X) Section 404 of the Clean Water Act (33 U.S.C. 1344). 

( ) Section 103 of the Marine Protection, Research and Sanctuaries Act of 1972 (33 U.S.C. 141,j). 

2. Limit& of this authorization. 

a. This permit does not obviate the need to obtain other Federal, state, or local authorizations required by law. 

b. This permit does not it3ftt any property rights or exclusive privileges. 

c. This permit does not authorize any injury to the property or ri(hts of others. 

d. This permit does not authorize interference with any existing or proposed Federal project. 

3. Limits of Federal Liability. In issuing this permit, the Federal Government does not assume any liability for the following: 

a. Damages to the permitted project or uses thereof as a result of other permitted or unpermitted activities or from natural 
causes. 

b. Damages to the permitted project or uses thereof as a result of current or future activities undertaken by or on behalf 
of the United States in the public interest. 

c. Damages to persons, property, or to other permitted or unpermitted activities or structures caused by the activity 
authorized by this permit. 

d. Design or construction deficiencies associated with the permitted work. • 
2 
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Special Conditions Continued 

2. A 500-foot buffer zone from the material site construction area to the 
Colville River shall be maintained free of development activities. A 300-foot 
buffer zone from the Colville River shall be maintained free of placement of 
excavated materials including temporary stockpiling of overburden. 

3. All temporary stockpiled material placed on the tundra shall be removed 
prior to spring break-up. Carry-over sand, gravel and/or overburden which 
results in tundra vegetation mortality within 5 percent or more of the 
temporary stockpile footprint area shall be sufficient reason for a 
noncompliance determination requiring corrective action for vegetation 
recovery (e.g., material clean-up, seeding, fertilizing, etc.). 

4~ To avoid disturbances to spectacled eiders, excavation and high-noise 
activities such as blasting shall be avoided during pre-nesting and nesting 
seasons (20 May through 1 August) . If project activities must be conducted 
during the nesting season, a O.S. Fish and Wildlife approved nest survey 
shall be conducted to confirm the absence of nests in or within 600 feet 
(200 meters) of the project footprint. 

5. At least three months prior to initiation of Phase 1 m~n~ng activities and 
a minimum of one month prior to initiation of additional development phases, 
the applicant shall convene a Technical Reclamation Review Committee (TRRC) 
consisting of the O.S. Fish and Wildlife Service, the Alaska Department of 
Fish and Game, and the permittee. The TRRC may recommend procedures necessary 
to achieve the goals of the reclamation plan. The TRRC's shall concur with 
the permittee's reclamation plan prior to initiation of mining activities. 
The TRRC shall establish performance standards for determining satisfactory 
vegetation establishment; evaluate the effectiveness of the reclamation 
activities in meeting the reclamation goals; review and concur prior to 
implementation, proposed reclamation plans; and develop a consensus for 
recommended change in reclamation design or implementation, if necessary. Any 
major design changes or changes in performance standards established by the 
TRRC shall be submitted to the Alaska District for concurrence. If a conflict 
arises between the permittee and the TRRC, the Alaska District, Regulatory 
Branch shall provide a decision and direct appropriate course of action based 
on the goals, standards and intent of the reclamation plan in consideration of 
regulatory and statutory authorities of the Corps of Engineers. 

6. Voluntary attendance to the TRRC meetings shall be open to the North Slope 
Borough's (NSB) Planning and Wildlife Departments for purpose of compliance 
determination with the intent and purpose of NSB's ordinances, and the 
Kuukpik Corporation. 

7. Design Performance Standards: 

a. At least 20 percent of the phase 1 reclamation lake area, and a 
cumulative total of at least 20 percent for the remaining reclamation phase(s) 
shall consist of shallow water littoral habitat of less than 6 feet (2 meters) 
in depth, as measured during July or August, with at least 50 percent of the 
reclamation lake(s) littoral habitat surface area, less than one and a half 
feet (0.5 meters) in depth, which does not include waterfowl nesting islands. 

-2A-



Special Conditions Continued 

b. At least 25 percent of the shallow water littoral habitats shall be 
revegetated to establish emergent vegetation by artificial and enhanced 
natural colonization techniques, such as the use of aquatic vegetation 
transplants, fertilizer application and other best practice methods, approved 
by the TRRC. Satisfactory emergent vegetation establishment performance 
standard shall be established by the TRRC and shall be based on plant species 
numbers and live plant density during a performance period of 3, 5 and 10 
years. 

c. At least 15 percent of the reclamation lake surface area shall include 
waterfowl nesting islands with side slope of 10H:1V to 20H:1V to adjacent 
shallow water. Nesting islands shall be designed and constructed in 
accordance with the Alaska Department of Fish and Game's ~North Slope Gravel 
Pit Design Guidelines" (Technical Report 93-9)and modified as necessary by the 
TRRC. Nesting islands shall be maintained for a period of five years after 

' construction or three years after the last major repair, if required. 

8. Phase 1, material site development shall: not exceed a 50-acre footprint 
area, including equipment access area; not to exceed 1.5 million cubic yards 
of sand/gravel excavation within a 32-acre area to a maximum depth of ~0 feet; 
and, shall not exceed 1.01 million cubic yards overburden excavation and 
replacement into the excavated material site. Phase 1 shall not exceed a 
two-year period. 

9. Initiation of Phase 2 sand and gravel mining activities involving disposal 
of dredged or excavated materials in waters of the U.S., authorized herein 
shall not occur without satisfactory initiation and progression of Phase 1 
reclamation activities. Satisfactory reclamation initiation and progression 
shall be determined by the District Engineer in consideration of the 
reclamation plan's goals, objectives and performance standards, and in 
consultation with the Alaska Department of Fish and Game, U.S. Fish and 
Wildlife Service and the North Slope Borough. 

10. The permittee shall submit an annual report of mQn~ng construction, 
operation, and reclamation activities conducted between September 1 to 
August 31, and those activities proposed or planned for the following period. 
The annual report shall delineate: the locations of past, current and 
projected (next year) mining operations; reclamation activities completed, 
on-going, and proposed; and, an assessment of reclamation activities 
implemented which specifically relate to status in complying to performance 
standards. Supportive documentation shall be submitted, including photographs, 
summary data tables, etc., in sufficient detail to determine permit 
compliance. The annual reports shall be submitted directly to the TRRC 
members no latter than October 1, each year for review, comment, and 
acceptance. Upon TRRC acceptance and not later than January 15, the annual 
report shall be submitted to the Alaska District, Corps of Engineers for 
concurrence. The annual reports shall be submitted for a period of 
three years following the end of gravel removal operations. 

-2B-
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e. Damage claims associated with any future modification, suspension, or revocation of this permit . 

4. Reliance on Applicant's Data: The determination of this office that issuance of this permit is not contrary to the public 
interest was made in reliance on the information you provided. 

5. Reevaluation of Permit Decision. This office may reevaluate its decision on this permit at any ~me the circumstances 
warrant. Circumstances that could require a reevaluation include, but are not limited to, the following: 

a. You fail to comply with the terms and conditions of this permit. 

b. The information provided by you in support of your permit application proves to have been false, incomplete, or 
inaccurate (See 4 above). 

c. Significant new information surfaces which this office did ,not consider in reaching the original public interest decision. 

Such a reevaluation may result in a determination that it is appropriate to use the suspension, modification, and revocation 
procedures contained in 33 CFR 325.7 or enforcement procedures such as those contained in 33 CFR 326.4 and 326.5. The 
referenced enforcement procedures provide for the issuance of an administrative order requiring you to comply with the terms 
and conditions of your permit and for the initiation of legal action where appropriate. You will be required to pay for any 
corrective measures ordered by this office, and if you fail to comply with such directive, this office may in certain situations 
(such as those specified in 33 CFR 209.170) accomplish the corrective measures by contract or otherwise and bill you for the 
cost. 

6. Extensions. General condition 1 establishes a time limit for the completion of the activity authorized by this permit. Unless 
there are circumstances requiring either a prompt completion of the authorized activity or a reevaluation of the public interest 
decision, the Corps will normally give favorable consideration to a request for an extension of this time limit . 

Your siiJlature below, as permittee, indicates that you accept and agree to comply with the terms and conditions of this permit. 

(PERMITTEE) AND TITLE A6&NT (DATE) 

"""-F;4'Federal official, designated to act for the Secretary of the Army, has signed below. 

Colonel Peter A. Topp :;? (DATE) 

When the structures or work authorized by this permit are still in existence at the time the property is transferred, the terms and 
conditions of this permit will continue to be binding on the new owner(s) of the property. To validate the transfer of this permit 
and the associa~ liabilities associated with compliance with its terms and conditions, have the transferee sign and date below. 

(TRANSFEREE) (DATE) 

3 
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EXHIBIT 1 

-------i-~ 
~ ~ ~ •F'AIRBANKS 

~ eOCLfA 

~OOIAK 
#"' 

LOCATION MAP 
APPLICANT a 

Nuiqsut Constructors 
AGENT a 

Kuukpik Corporation 
Arctic Slope Regional 

tate of Alaska 

Tom Mortensen Associates 
Corp. P.O. Box 113192 

Anchorage, Alaska 99511 

THIS PROJECT I 

YUKON TERRITORY 
<CANADA> 

•VHIT(HQRS£ 

; 

Located Within Sections 10, ·11, 
14, 15, T10N RSE, Umiat Meridian. 

Oct .. 4, .:_1996 

.; 

• 



EXHIBIT 2 
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LOCATION OF PROPOSED MATERIAL SITE 

USGS MAP, HARRISON SAY A- 2 
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EXHIBIT 4 PAGE 2 OF 2 

PHASE 1 GRAVEL EXCAVATION. ABOUT 1.5 
MILLION CY OF GRAVEL FROM ABOUT 32 ACRES. 
ALSO INCLUDES THE EXCAVATION OF ABOUT 
770,000 CY OF OVERBURDEN FROM WETLANDS. 

PHASE 1 ALSO INCLUDES THE EXCAVATION OF 
ABOUT 240,000 CY OF OVERBURDEN FROM ABOUT 

. '.1 0. ACRES OF WETLANDS FOR EQUIPMENT ACCESS· 
RAMPS. ALSO SEE EXHIBIT 6. 

PROPOSED EXTENT OF ADDITIONAL PHASES 
FOR THE 10 YEARS AFTER PERMIT ISSUED. 
FROM THIS AREA A TOTAL OF ABOUT 
3.5 MILLION CY OF GRAVEL WILL BE EXCAVATED 
FROM ABOUT 80 ACRES OF WETLANDS •. 

IN ADDITION, ABOUT 1.9 MILLION CY OF 
OVERBURDEN WOULD BE EXCAVATED FROM THE 
80 ACRES OF WETLANDS. 

TOTALS. YEAR 1-10: 5 MILLION CY OF GRAVEL 
2.9 MILLION CY OF OVERBURDEN EXCAVATED 
FROM ABOUT 122 ACRES OF WETLANDS, 
WITHIN A FOOTPRINT AREA OF 150 ACRES~ 

REMAINING AREA OF IDENTIFIED GRAVEL DEPOSIT. 

PROPOSED ICE ROAD/BRIDGE CORRIDORS FOR PHASE 1 GRAVEL HAUL 
SEE EXHIBIT 11 FOR CHANNEL CROSS SECTIONS, AND EXHIBIT ·13 FOR 
ALTERNATE ICE ROAD ROUTES. 

@ PROPOSED WATER WITHORAWL POINTS. SEE EXHIBIT 6. 

LOCATION OF PROPOSED MATERIAL SITE 

PURPOSE, 

Phn<\ed development of a 
5 lion c.y. consolidated 
usc gravel material site. 

NOTES PROPOSED MATERIAL 
1---------~ SITE DEVELOPMENT. 
APPLICANT, COL VILLE RIVER D~L T A, 

NORTH SLOPE, ALASKA. 

. ' 

ADJACENT LANDOWNERS, 
Kuukpik Corporation 
Arctic Slope Regional Corp. 
State of Alaska 

Nuiqsut Constructors 
AGENT, 

Tom Mortensen Associates 
P.O. Box 113192 
Anchorage, Alaska 99511 

Located Within Sections 10, 11, 
14, 15, T10N R5E, Umiat Meridian. 

Oct. 4, 19:96 
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EXHIBIT 5 
1 

Lake 

4 
w w 
L() <..0 

~ 0::: 

WILDLIFE HABITATS 

1 = WET SEDGE - WILLOW. MEADOW WITH LOW RELIEF POLYGONS. 
(NWI = PALUSTRINE EMERGENT PERSISTENT SEMIPERMANENTLY FLOODED, SCRUB 
SHRUB BROAD LEAVED DECIDUOUS SEMIPERMANENTLY FLOODED. PEMl F /SS) 

2 = ·NON-PATTERNED WET MEADOW. 
(NWI = PALUSTRINE EMERGENT PERSISTENT SEASONALLY FLOODED. PEM 1 E) 

3 = RIVERINE OR UPLAND SHRUB. ~ 
4 = DEEP OPEN WATER WITHOUT ISLANDS. 

PROJECT AREA WILDLIFE HABITATS 

USGS MAP, HARRISON BAY A-2 

URPOSEa 
n~ -~d development of a 5. lion c.y. consolidated 

gravel m·aterial site. 
DJACENT LANDOWNERS, 

<uukpik Corporation 
• ~ctic Slope Regional Corp. 
~ate of. Alaska 

SITE PLAN 2 PROPOSED MATERIAL 
..__---------i SITE DEVELOPMENT. 
APPLICANT, 
Nuiqsut Constructors 
AGENT, 

Tom Mortensen Associates 
P.O. Box 113192 
Anchorage, Alaska 99511 

COL VILLE RIVER DELTA, 
NORTH SLOPE, ALASKA. 

Located Within Sections 10, 11, 
14, 15, T10N RSE, Umiat Meridian. 
PRoJECT: 96025 _ Oct. 4 , _j 995 _ 
r!l(: DADS 
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EXHIBIT 6a 

------~ '_) ------/ --------.... Lake } 
/ 

-, 
lake , 

/ 
,/ 

Proposed -amp Ac.e<ffor E uipment 
Access. About 240,000 CY- of Overburden 
Excavated From About 10 Acres WitJ:tin on 
18 Acre Area. 

500' Minimum 
Buffer From 
The Colville 
River Channel 
For Blasting 
And Mining. 

~ 1 1-
lake 

CD 

0:: 
w 
2: 
0:: 

w 
....1 
....1 

~ 
0 
(.) 

0 -

c c 
-~ -'1 u u • • en en 

_,--Proposed limit 
""""" of Excavation 

Area. 

PHASE 1. INITIAL GRAVEL PIT EXCAVATION AREA. ± 1.5 MILLION CY OF GRAVEL 
AND 770.000 CY OF OVERBURDEN TO BE EXCAVATED FROM A ± 32 ACRE AREA. 

APPROXIMATE 7 to 1 0 ACRE AREA FOR TEMPORARY OVERBURDEN STOCKPILE FOR 
INITIAL PHASE 1 GRAVEL EXCAVATION. TO BE BACKFILLED PRIOR TO BREAK-UP. 

NATURAL DRAINAGE ROUTE OF OVERFLOW WATER FROM FUTURE RECLAMATION LAKs· 

PROPOSED ICE ROAD WATER SOURCE. . 9' DEEP, 27 MILLION GAL AVAILABLE. 

P~OPOSED ICE ROAD WATER SOURCE. 11.5' DEEP. 39 MILLION GAL. AVAILABLE. 

DETAIL OF PHASE 1 GRAVEL MINING 

>URPOSE. SITE PLAN 3 PROPOSED MATERIAL 
)h t--------8-i SITE DEVELOPMENT. C" ... ~d development of a 
• ion c.y. consolidated APPLICANT. COLVILLE RIVER DELTA, 
'Se gravel -material site. Nuiqsut Constructors NORTH SLOPE, ALASKA. 
•DJACENT LANDOWNERS, AGENT. 

Located Within Sections 10, 11, 
uukpik Corporation Tom Mortensen Associates 14, 15, T10N R5E, Umiat Meridian. 
rctic Slope Regional Corp. P .0. Box 113192 
tote of Alaska Anchora e, Alaska 99511 Oct. ·-8, ··-1996 ·-
~~~~~~-----------~~~~~--~~~~~--~~~~---L--
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500' Minimum 
Buffer From 
The Colville 
River Channel 
For Blasting 
And Mining. 
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EXHIBIT 6b 

1 1 
lake 

~Proposed Limit 
~ of Excavation 

Area. 

PHASE J: INITIAL GRAVEL PIT MINING AND EQUIPMENT ACCESS RAMP AREAS. 
± 1.5 MILLION CY OF GRAVEL AND ± 1 .01 MILLION CY OF OVERBURDEN FROM 
A TOTAL FOOTPRINT AREA OF ±50 ACRES. 

t 
PHASE 2 TO 10 YEAR: GRAVEL PIT MINING AND EQUIPMENT ACCESS RAMP AREAS. 
± 3.5 MILLION CY OF GRAVEL AND ± 1.9 MILLION CY OF OVERBURDEN FROM 
A TOTAL FOOTPRINT AREA OF ± 100 ACRES. . 

DETAIL OF 10 YEAR GRAVEL MINING 

"JRPOSE, 
1a"ed development of a 
··'ion c.y. consolidated 
' ravel material site. 

CENT LANDOWNERS, 
uukpik Corporation 
rctic Slope Regional Corp. 
ate of Alaska 

SITE PLAN 3b PROPOSED MATERIAL 
1------------; SITE DEVELOPMENT. 
APPLICANT, 
Nuiqsut Constructors 
AGENT, 
Tom Mortensen Associates 
P.O. Box 113192 
Anchorage, Alaska 99511 

COL VILLE RIVER DELTA, 
NORTH SLOPE, ALASKA. 

Located Within Sections 10, 11, 
14, 15, T10N RSE, Umiat Meridian. 
PROJECT: 96025 Q t 8 1 9 9 6 
rll(: 0AEX6b C • ' . . . 



WEST 

sao· 
NATURAL BLASTING 

EXHIBIT 7 

TEMPORARY PHASE t OVERBURDEN STOCKPILE AREA. 
OVERBURDEN TO BE PLACED ON SNOW OR ICE PADS 
AND BACKFILLED INTO THE PIT PRIOR TO BREAK -UP. 

--- AFTER BACKFILLING INTO THE PIT, 
A SHALLOW UTIORAL ZONE WILL RESULT 
FOR A MITIGATION AREA AFTER THE 
PHASE 1 GRAVEL EXCAVATION PIT 
EVENTUALLY FILLS WITH WATER. 

BLUFF'\ .., &: MINING \I BUffER~ I !20l . · r EXISTING GROUND PRIOR 
· TO EXCAVATION 

25' TO 30' MSL 

y 
COLVILLE 

RIVER 

(NON-FLOODING, 
SUMMER FLOW 

LEVEL) 

BACKFILLED 
OVERBURDEN 
PLACEMENT 

SIDES OF PIT SLOPED AT 1.5:1 

L 2.000'± (MAXIMUM) I 
1--__..:..__~ ... 

SECTION A-A' 

NTS 

TYPICAL EAST TO WEST CROSS SECTION 

•URPOSEa 

hosed development of a 
r ·•on c.y. consolidated 

SE: .. ravel material site. 
.DJACENT LANDOWNERS, 
uukpik Corporation 
rctic Slape Regional Corp. 
tate of Alaska 

CROSS SECTION 1 PROPOSED MATERIAL 
1---------~ SITE DEVELOPMENT. 
APPLICANT a 

Nuiqsut Constructors 
AGENT a 

Tom Mortensen Associates 
P.O. Box 113192 
Anchorage, Alaska 99511 

COLVILLE RIVER DELTA, 
NORTH SLOPE, ALASKA. 

Located Within Sections 10, 11, 
14, 15, T10N R5E, Umiat Meridian. 

Oct. 4, .1996 

• 



EXHIBIT 8 

NORTH SOUTH 

NATURAL TUNDRA GROUND SURFACE. 
PROTECTED BY ICE ROADS FOR 
EQUIPMENT ACCESS 

I 
EXISTING GROUND PRIOR 
TO EXCAVATION 

15' OVERBURDEN (VARIES) 

0 
(() 

-H 

25' TO 30' MSL 

PHASE 1 MINING AREA 

SIDES OF PIT SLOPED AT 1.5:1 ----' 

FUTURE 
PHASE 2 
MINING AREA 

I goo·± ! t-------.j ... 

~---------------------'-·?_o_o_·±--------------------~~~1 

SECTION 8-8' 

NTS 

) 

TYPICAL NORTH TO SOUTH CROSS SECTION 

.,URPOSE, 

'hosed development of a 
::. 'lion c.y. consolidated 

grovel material site. 
\ ACENT LANDOWNERS, 

Kuukpik Corporation 
•\rctic Slope Regional Corp. 
;fate of Alaska 

PROPOSED MATERIAL 
._C_R_O_S_S_S_E_C_T_I_O_N_2-I SITE DEVELOPMENT. 
APPLICANT. 

Nuiqsut Constructors 
AGENT a 

Tom Mortensen Associates 
P.O. Box 113192 
Anchorage, Alaska 99511 

COL VILLE RIVER DELTA, 
NORTH SLOPE, ALASKA. 

Located Within Sections 10, 11, 
14, 15, T10N RSE, Umiat Meridian. 

PROJECT: 96025 Oct. 4, 199 6 
riLE: 0AEX8 



500' Minimum 
Buffer From 
The Colville 
River Channel 
For Blasting 
And Mining. 
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EXHIBIT 9 

~ 

~-
~- '(. 0 - '?~ ~-- - ? "0 

c c \£) ? 
0 0 ..0 

~-0 - ?0 0 
<II <II "' V1 V1 \<'"' 

~ke 
/ 

Undisturbed Area 

'}.~ 

ISLAND OR PENINSULA OF UNDISTURBED GROUND RESULTING FROM THE SUBMERGING 
OF THE EQUIPMENT ACCESS RAMP(S). 

LAKE UP TO 60' DEEP AFTER RAIN AND SNOWMELT FILL THE EXCAVATION PIT AREA. 
THE lAKE SURFACE AREA OF THE PHASE 1 MINING AND EQUIPMENT RAMP AREAS 
IS ABOUT 42 ACRES. 

NATURAL DRAINAGE ROUTE OF OVERFLOW WATER FROM THE FUTURE LAKE. 

APPROXIMATE 5 TO 10 ACRE SHALLOW LITTORAL MITIGATION AREA. 
THE 1' TO 6' DEEP LITTORAL AREA WILL BE CREATED BY THE BACKFILLING 
OF THE TEMPORARY OVERBURDEN STOCKPILE BACK INTO THE EXCAVATION PIT. 

LOCATION. OF TEMPORARY OVERBURDEN STOCKPILE ON SNOW OR ICE PAD. 
ALL OVERBURDEN WILL BE BACKFILLED INTO THE PIT PRIOR TO BREAK-UP. 

DETAIL OF PHASE 1 RECLAMATION 

/I 
PURPOSE, 

?hosed development of a SITE PLAN 4 PROPOSED MATERIAL 
..__---------f SITE DEVELOPMENT. 

5 'lion c.y. consolidated 
us... ::~ravel material site. 

ADJACENT LANDOWNERS. 
:< uukpik Corporation 
~rctic Slope Regional Corp. 
State of Alaska 

APPLICANT, 

Nuiqsut Constructors 
AGENT a 

Tom Mortensen Associates 
P.O. Sox 113192 
Anchorage, Alaska 99511 

COL VILLE RIVER DELTA, • 
NORTH SLOPE, ALASKA. 
located Within Sections 10, 11, · 
14, 15, T10N RSE, Umiat Meridian. 

Oct. 4, 199~ 



: 500' Minimum 
Buffer From 

I The Colville 
River Channel 
ror Blasting .. 
And Mining. 
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PHASE 3 

EXHIBIT 10 PAGE 1 OF 2 

~ke 
/ Undisturbed Area 

~ 
PHASE 1 

>- \ 
' Shallower. 

(Backfilled 
Overburden). '-r- PHASE 2 

~ 

Undisturbed Area · 

PHASE 4 
Undisturbed Area 

NOTES: SEE EXHIBIT 1 0, PAGE 2 of 2. FOR NOTES, 

CONCEPTUAL PLAN OF PHASED RECLAMATION 

NTS /d ~ 
JRPOSEz SITE PLAN 5 PROPOSED MATERIAL 

~----------i SITE DEVELOPMENT. _,- · ""d development of a .-
i.ion c.y. consolidated APPLICANT, COLVILLE RIVER DELTA, 

ravel material site. Nuiqsut Constructors NORTH SLOPE, ALASKA . 

.>JACENT LANDOWNERS, AGENTz Located Within Sections 10, 11, 
:uukpik Corporation Tom Mortensen Associates 14, 15, T10N RSE, Umiat Meridian. 

ctic Slope Regional Corp. P.O. Box 113192 PROJccr: 96025 Oct. _4., _lgQS 
_a_te~o~f __ ~A~Ia~s~k~o~----------~A_n_c_h_o_ro_g~e_, __ A_fa_s_k_o __ 9_9_S_1_1 __ ~-r~=£~:o~A~Ex_10~_ 



NOTES: 

® 
® 
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EXHIBIT 10 PAGE 2 OF 2 

ISLAND OR PENINSULA OF UNDISTURBED GROUND RESULTING FROM THE SUBMERGING 
OF THE EQUIPMENT ACCESS RAMP(S). 

LAKE UP TO 60' DEEP AfTER RAIN AND SNOWMELT FILLS THE EXCAVATION PIT AREA. 
THE SURF ACE AREA OF THE PHASE 1 MINING AND RAMP AREA IS ABOUT 42 ACRES. 

NATURAL DRAINAGE ROUTE OF OVERFLOW WATER FROM THE FUTURE LAKE SYSTEM. 

SHALLOW ZONE CREATED BY BACKFILLING OF 250,000 CY OF OVERBURDEN TEMP. 
STOCKPILED ON ICE PADS ON THE UNDISTURDED TUNDRA. 
ALSO. THE INITIAL OVERBURDEN FROM THE PHASE 2 GRAVEL EXCAVATION PIT 
(PROBABLY ABOUT 250,000 CY) COULD BE BACKFILLED INTO THIS AREA 
TO DECREASE THE WATER DEPTH AND TO CREATE ISLANDS IF DEEMED NECESSARY. 

BREACH AREAS CONNECTING THE LAKES. 

ISLANDS OF UNDISTURDED TUNDRA AREAS CREATED FROM CONNECTING THE LAKES. 

THE INITIAL OVERBURDEN FROM THE PHASE 4 GRAVEL EXCAVATION PIT 
(PROBABLY ABOUT 250,000 CY) COULD BE BACKFILLED INTO THIS AREA 
TO DECREASE THE WATER DEPTH AND TO CREATE ISLANDS IF DEEMED NECESSARY. 

THE RECLAMATION PHASES SHOWN ON THIS EXHIBIT ARE CONCEPTUAL. INTENDED TO SHOW 
THE GENERAL RECLAMATION GOALS, AND MAY VARY FROM THE ACTUAL MINING PHASES. 

CONCEPTUAL PLAN OF PHASED RECLAMATION 

PURPOSEa 

PhC"c:ed development of a 
5 lion c.y. consolidated 
;JSt:. grovel material site. 

ADJACENT LANDOWNERSa 

<uukpik Corporation 
\rctic Slope Regional Corp. 
)tate of Alaska 

NOTES PROPOSED MATERIAL 
1-----------1 SITE DEVELOPMENT. 
APPLICANT, 
Nuiqsut Constructors 
AGENTr 

Tom Mortensen Associates 
P.O. Sox 113192 
Anchorage, Alaska 99511 

COL VILLE RIVER DELTA, 
NORTH SLOPE, ALASKA. 

Located Within Sections 10, 11, 
14; 15, T10N R5E, Umiat Meridian. 

Oct. 4, 1996 



RIVER CHANNEL CROSS SECTIONS 
MEASURED IN 1962 BY H.J. WALKER, 
LOUISIANA STATE UNIVERSITY, 
BATON ROUGE, LOUISIANA. 

EXHIBIT 11 

0 100 200 

meter\ 

w w 
I{) tO 

0:: 

CROSS SECTIONS OF COLVILLE CHANNEL 

; 

:tPOSEa 

,( i development of a 
CROSS SECTION 3 PROPOSED MATERIAL 
1-----------; SITE DEVELOPMENT. 

•
Jon c.y. consolidated 
ravel material site. 

..rJACENT LANDOWNERS, 

APPLICANT a 

Nuiqsut Constructors 
AGENT a 

Jukpik Corporation Tom Mortensen Associates 
tic Slope_ Regional Corp._ P .0. Box 11319 2 
te of Alaska Anctiora e, Alaska 99511 
~~~~~~----------~----~ 

COL VILLE RIVER DELTA, 
NORTH SLOPE, ALASKA. 

Located Within S ectlons 10, 11, 
14, 15, T10N R5E, Umiat Meridian. 

OcL A. "1996 
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EXHIBIT 12 

(J) 

> 
0 
L (J) 

<..?:!:: 
(/) 

"'0 

~·.a 
0 L 
O..<D 
o-
L 0 

a..::::E 

) 

LOCATIONS OF ALTERNATIVE MATERIAL SITES 

=>URPOSEa 

Jh.· 'd development of a 
) .ion c.y. consolidated 
1se grovel material site. 

\OJACEHT LANDOWNERS, 
~uukpik Corporation 
,rctic Slope Regional Corp. 
;tote of. Alaska 

LT RNATIVES PROPOSED MATERIAL 
._A __ E _____ --1 SITE DEVELOPMENT. 

Nuiqsut Constructors 
AGENT, 

Tom Mortensen Associates 
P.O. Box 113192 
Anchorage, Alaska 99511 

COL VILLE RIVER DELTA, 
NORTH SLOPE, ALASKAe 

Located Within Sections 10, 11, 
14, 15, T10N R5E, Umiat Meridian. 

Oct. 4, 1996 

~ 

• 
?§ 



EXHIBIT 13 

Oliktok Pt. 

Alpine 
Exploration 
Area 

~L:=----r---r---r-~/~ 
0 

0 

ploration 
Route 

/ ! 

LOCATIONS OF ICE ROAD ACCESS ROUTES 

=>URPOSEz 

2· ed development of a 

•
. dlion c.y. consolidated 

grovel material site. 

ADJACENT LANDOWNERS, 

l<uukpik Corporation 
l.rctic Slope Regional Corp. 
)tote of Alaska 

ACCESS PROPOSED MATERIAL 
1----------; SITE DEVELOPMENT. 
APPLICANT, 

Nuiqsut Constructors 
A GENTz 

Tom Mortensen Associates 
P.O. Box 113192 
Anchorage, Alaska 99511 

COL VILLE RIVER DELTA; 
NORTH SLOPE, ALASKA. 

Located Within Sections 10, 11, 
14, 15, T10N R5E, Umiat Meridian. 
PROJtcr: uo2s Oct. 4 , 1 9 9 6 
TILE: OAEX 13 
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ARCO Alaska, Inc. 
Post Office Box 100360 
Anchorage, Alaska 99510-0350 
Telephone 907 276 1215 

August 20, 1997 

Ms. Karen Burnell 
Director, Planning Department 
North Slope Borough 
P.O. Box69 
Barrow, AK 99723 

Mr. Jon Dunham 
Planning Department 
North Slope Borough 
P.O. Box 69 
Barrow, AK 99723 

Dear Ms. Burnell and Mr. Dunham: 

Thank you again for your August 4 letter reaffirming your assessment of ARGO Alaska, 
Inc.'s draft Alpine Zoning Map Amendment Application . 

ARGO Alaska, Inc. hereby requests that specified North Slope Borough lands of the 
Colville Delta and adjacent eastern areas up to the Kuparuk River Unit be rezoned from 
Conservation District to Resource Development District classification in order to allow 
construction and operation of the Alpine Development Project, an oil and gas field and 
associated production facilities and pipeline. The following materials are attached for 
your review and processing: a completed Questionnaire and Application for Zoning 
Map Amendment (with supporting attachments) and a rezoning request fee of $5000 
(check #205076524). The lands of interest for development of production facilities lie 
within the Colville River Delta. Lands needed for the pipeline right-of-way lie within the 
delta proper and extend east of the main channel of the Colville River to the western 
boundary of the Kuparuk River Unit. A map is included which shows the proposed 
locations for facilities and pipeline. Surface ownership of these lands is in part by 
Kuukpik Corporation and in part by the State of Alaska. ARGO and Kuukpik 
Corporation are in the final stages of negotiating a surface use agreement covering all 
Kuukpik surface ownership. 

AR3B-6003-93 

The detailed proposal to construct the Alpine facilities and pipeline is contained in a US 
Army Corps of Engineers October 8, 1996 permit application which was supported by 
the Alpine Development Project: Environmental Evaluation Document (EED). 
Numerous public meetings and workshops have been held in Nuiqsut and Barrow on 
the Alpine Project. Also, major submittals have been made under the USAGE process 
that address questions, comments and concerns raised by the NSB, Nuiqsut, and 
regulatory agencies. The NSB has received ARGO's submittals of February 27, May 
21, and July 25, 1997 which respond to these matters. The EED is also being updated 
and revised to reflect changes and other detailed responses made since October 1996. 
The above referenced submittals contain significant mitigation designed to avoid or 
minimize impact. Please be aware that the eventual surface use agreement between 
Kuukpik and ARGO will contain more specific descriptions of mitigation . As discussed 

242-2603 



with the North Slope Borough, ARCO is attempting to design Alpine in an 
environmentally responsible manner which avoids or minimizes impacts to the Colville 
River Delta and its residents, with special consideration of the cultural and subsistence 
values of the Kuukpimiut people. We are aware that the interested parties of Nuiqsut 
have requested that all rezoning hearings be conducted in Nuiqsut. We would 
appreciate your confirmation that Nuiqsut's request has been granted. 

ARCO, and its native corporation contracting alliance will be prepared to commence 
construction of the Alpine project this coming winter if the necessary local government, 
state and federal permits are issued. In your consideration of scheduling hearings, we 
would appreciate this optimal construction commencement goal. 

In accordance with your request, we are submitting full packets containing all relevant 
material required for the re-zoning application and are sending each member of the 
Planning Commission and the North Slope Borough Assembly an individual packet. 
Therefore, I would appreciate learning how many packets should be prepared. I would, 
upon receipt of your list of those who should receive packets, be happy to take 
responsibility for assembling them and mailing them out. 

I would greatly appreciate your review of the application and your determination of its • 
completeness and adequacy for the zoning request. 

Sincerely yours, 

hindler 
lpine Permits and Compliance 

nt: 
Application for Zoning Map Amendment w/attachments 
Alpine Project Master Plan w/technical attachments 

• 
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NSB - Am>lication for Zoning Map Amendment QUESTIONNAIRE 

• 

• 

• 

Answers to questions based on Land Management Policies of the North Slope 
Borough (NSBMC 19.60.040) and the Planning Commission's approval criteria. 

Does the proposed zoning map amendment and/or master plan conform with the 
Land Management Policies of the North Slope Borough (NSBMC 19.70)? Please 
list each policy that you believe applies. 

1. Section 19.70.010 VILLAGE POLICIES 
(C) Development and uses are encouraged which provide or materially 

contribute to lower-cost fuel or power. 
(D) Development and uses are encouraged which provide local employment 

in the villages. 
2. Section 19.70.030 ECONOMIC DEVELOPMENT POLICIES 

(A) through (G) 
3. Section 19.70.050 COASTAL MANAGEMENT AND AREA-WIDE 

POLICIES 
(D) Development shall not preclude reasonable subsistence user access to a 

subsistence resource. 
(E) through (G) Protection of archaeological, cultural, historical resources. 
(H) Development shall comply with state or federal land, air and water 

quality standards or regulations. 
(I) Following features are required for all applicable development. 

( 1) Restrictions based on vehicle, vessel and aircraft disturbance. 
(3) Development resulting in water or airborne emissions. 
( 4) Solid waste disposal facilities . 
(5) Impoundment and processing of effluent 
(10) Residential development associated with industrial resource 

extraction development. 
(11) Impermeable lining and diking for fuel storage facilities. 

(J) Best efforts practices applied to all applicable situations described 
(e.g., (j) Placement of structures in floodplains. 

(L) Minimization of negative impacts 
(e.g., (5) (a) Providing for unimpeded wildlife crossing. 

4. Section 19.70.060 TRANSPORTATION CORRIDOR POLICIES 
(A) through (K) 

Does the proposed zoning map amendment and/or master plan conform with the 
dimensional & density standards for buildings (NSBMC 19.40.100)? 

Not applicable to this application. 

Does the proposed zoning map amendment and/or master plan have an appearance 
compatible with the surrounding land uses and does not interfere with solar access? 

Gravel placement, gas and oilfield facility construction and pipeline 
routing will be visible additions to the low-lying landscape horizons. 
These will be similar in type and external appearance to exisitng structures 
in the neighboring Kuparuk River Unit, but will be much smaller in scale 
and extent. Please see Attachment 1, MAP, Titled "North Slope Basin, 
14 (t) Settlement Agreement Surface Access," Produced by ARCO Alaska, 
Inc. 6/28/97 on which is indicated the land sections which are being 
requested for re-zone. 
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• 

• 

• 
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Solar access will not be affected. 

Does the proposed zoning map amendment and/or master plan demonstrate 
reasonable traffic control to prevent overloading of public streets and creation of 
unsafe pedestrian conditions? 

Not applicable to this application as no public streets are a part of the 
planned development. 

Does the proposed zoning map amendment and/or master plan provide enough 
parking for the proposed use of the land (NSBMC 19.40.1 00)/ 

Not directly applicable to this application. Suitable vehicle parking and 
storage will be provided for the development facilities. There is no 
public access which would produce additional vehicles for the site 
requiring parking spaces. 

Does the proposed zoning map amendment and/or master plan provide adequate 
utility service (water, sewer, electricity and others) and handles drainage in such 
a way that it does not affect surrounding uses of land? 

Yes. All utility services will be inco1p0rated in the design and operation 
of all facilities. Electrical generation, natural gas fuel utilization, water 
supplies, and sewage disposal are all engineered components of the 
development and will meet all applicable state and federal standards 
for air emissions, water withdrawals, and waste disposal (gray water, 
sewage, solid waste). 

Facility, pad and road, and pipeline design have been based upon 
extensive geomorphological and-hydrological studies. A principal 
aim of these studies is to insure that appropriate drainage standards 
are met (e.g. heighth of gravel placement as related to flood stages, 
culverting to insure water flows within wetlands micro-environments, 
no blockage of stream and river flows, etc.) Please see Attachment 2, 
.. Colville River Two-Dimensional Surface Water Model (July 1997)," 
Prepared by Shannon & Wilson, Inc., Fairbanks, AK. and Attachment 3 
••Alpine Development Project: Environmental Evaluation Document 
(October 1996)," Sees. 2.1.2 and 3, 2.2.1-3, 2.9, 4.2.1. 

Does the proposed zoning map amendment and/or master plan present 
significantly different peak use or occupaancy characteristics than the surrounding 
uses of land? 

Yes. During construction phases of the Alpine Development Project a 
temporary workforce wil be housed in camp quarters. During development 
drilling and operational phases of the project, shift work employees 
will be housed at the Alpine facilities site. 

Does the proposed zoning map amendment and/or master plan involve an historic 
or culturally significant site? If so, provide information dealing with those 
resources in a way that will not adversely impact the historic or culturally 
significant site. The Inupiat History, Language and Culture Commission may be 
able to help uou identify a historic or culturally significant site. • 
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The sites proposed for development have been surveyed by a professionally 
qualified archeologist who concluded that they do not contain historic 
remains. This survey and its fmdings have been reviewed and 
approved by the State Historic Preservation Officer. See Attachment 4, 
DNR Office of History and Archaeology Letter, May 13, 1997; 
"Supplemental Report: Alpine Development Project Archaeological and 
Cultural Resources Reconnaissance, North Slope Alaska (1996)," Prepared 
by John E. Lobdell, PhD. 

The general area of the development constitutes a small segment of the 
Colville River Delta traditional subsistence use lands and is therefore 
culturally important. Continued post development subsistence uses of 
the area will be managed through a Subsistence Oversight Panel 
established between the project operator and representatives of the 
subsistence user community (Nuiqsut). 

Does the proposed zoning map amendment and/or master plan impact an 
identified watershed? 

Yes. The project is being planned and engineered to avoid serious 
impacts on Colville Delta hydrologic functions (e.g. stream flow). 

How does the proposed zoning map amendment and/or master plan address 
fire safety and emergency vehicle access? 

Fire safety and response equipment is a component of the engineered design 
of the proposed oil and gas production facilities. Emergency access will 
be insured by the presence of a permanent airstrip sufficient to accomodate 
medical emergency aircraft and relief well rig, if ever required. 

Does the proposed zoning map amendment and/or master plan generate noise 
or nuisances greater than that expected for the surrounding uses of the land? 

Yes. Facility operation and drilling noise will exceed present ambiant 
noise conditions, but will be mitigated by means of engineered noise 
suppression measures. Aircraft and vehicle noise will be mitigated by 
restricting movements during critical wildlife life cycle events and 
seasons. 

• If the proposed zoning map amendment and/or master plan involve Tundra 
Travel, describe in detail how this will be accomplished to minimize impact on 
tundra. 

1. 

All tundra travel will be undertaken during times when the surface 
is frozen with adequate snow cover .. Material and equipment movement 
will be by means of seasonally constructed ice roads. 

Legal Description of Petitioned Property 

See attached description describing surface property ownership of 
the Kuukpik Corporation and of the State of Alaska upon which 
the proposed Alpine Development Project is to be constructed 



2. Property Owners and 3. Mailing Actresses and Telephone 

Kuukpik Corporation 
P. 0. Box 187 
Nuiqsut. AK 99789 
(907) 480-6220 

State of Alaska 
Department of Natural Resources 
Division of Land - Northern Region 
3700 Airport Way · 
Fairbanks, AK 99709-4699 
(907) 451-2732. 

4. Current Zoning of Petitioned Property: Resource Conservation District 

Requested Zoning District: Resource Development District 

Petitioned Property Acreage: Alpine Development Facilities, 114 acres 
Alpine Pipeline Right-of-Way, segments of24 

Sections (24 x 640 acres= 15,300 acres) 
See Attached "Surface Land Ownershin T .istimrs" for: proP.Qsed.A.lDine F~ri linr 

Locations and PinPJinP Dnnr 

5. Petitionl-~.,.a..Jevetoper' s Agent/Representativ~ 

Mark J. Schindler 
Director, Colville Permits and Compliance 
ARCO Alaska, Inc. 
P. 0. Box 100360 
Anchorage, AK 99510 
(907) 263-4766 

6. Petitioner/Developer{individual or company name) if different from Property 
Owner 

ARCO Alaska, Inc. 
P. 0. Box 100360 
Anchorage, Ak 99510 
(907) 263-4766 

7. Closest city or village to Petitioned Property 

Nuiqsut. Alaska 

I hereby certify that I have been authorized to act for the owner( s) of the property described 
above and that I desire to rezone it in conformance with Title 19 of the North Slope 
Borough Municipal Code of Ordinances. 

b JQ/f17 
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MASTER PLAN 

ALPINE DEVELOPMENT PROJECT, AN OIL AND GAS 
PRODUCTION FACILITY WITH ASSOCIATED PIPELINES, 
LOCATED IN THE COLVILLE RIVER DELTA REGION AND 
ADJACENT EASTERN AREAS, ALL WITHIN THE NORTH 
SLOPE BOROUGH, STATE OF ALASKA. 

I. ALPINE DEVELOPMENT PROJECT DESCRIPTION. 

The Project will be developed by ARCO Alaska, Inc. and its partners, Anadarko 
Petroleum Corporation and Union Texas Petroleum Alaska Corporation. ARCO will be the 
Operator. Arctic Slope Regional Corporation and Kuukpik Corporation and their 
appropriate and qualified subsidiaries have major roles in the planning, design, and 
construction activities associated with the project. North Slope Borough resident hire 
policies will be applied to all relevant aspects of the project (Ref. NSBMC 19.70.010, 
Village Policies, and NSBMC 19.70.030, Economic Development Policies). 

The project will have two distinct components: a drillsite and oil and gas production 
complex in the Colville Delta, and a 34 mile pipeline running from the production facilities 
eastward to the Kuparuk River Unit oilfield. 

(a) Two oil an gas drillsite and production facility pads will be connected by a 3 
mile gravel road. A 5,900 ft airstrip is adjacent to the eastern end of the road. The Project 
will require placement of 97 acres of gravel fill (approximately 1 million cu yds of gravel). 
The gravel will be supplied from the Kuukpik/ASRC gravel mine located on the east bank 
of the Colville River directly across from the Putu connecting channel and will be placed 
during winter months via ice road access. Drainage structures designed to maintain 
waterflow to adjacent wetlands areas will be incorporated in the project. Please see 
Attachment 2, A map of facility siting; Attachment 3, An elevation drawing of 
production, drilling and associated structures; Attachment 4, Map and elevation drawing 
of drainage structures. See also Alpine Development Project: Environmental Evaluation 
Document (EED) prepared for US Army Corps of Engineers by ARCO Alaska, Inc. 
(October 1996), Chapter 2 and previously distributed to all members of the NSB Planning 
Commission and the NSB Assembly. 

(b) A cross country vertical support member (VSM) supported pipeline carrying a 
crude oil pipe, a seawater pipe, a small diameter diesel fuel pipe, and a fibre-optic cable. 
There will be no gravel road adjacent to the cross-country pipeline which commences at the 
Alpine production facility and extends to the Central Production Facility Number 2 (CPF-2) 
in the Kuparuk River Unit oilfield, a distance of 34 miles. See Attachment 5, Map of 
Pipeline Right of Way, and Attachment 6, Elevation drawings of special features 
(vertical expansion loops, maintenance of minimum 5 foot vertical clearances to insure 
caribou and snowmachine passage). 

The pipelines will cross the main channel of the Colville River near the Putu 
junction. The crossing will be achieved using horizontal directional drilling technology 
(HDD) in which the pipes are buried to average depths of 70 feet under the river bottom 
and enter and come out from the ground at distances of approximately 200-300 feet in from 
the river banks. The HDD will be drilled in winter from ice pads. See Attachment 7, 



Cross section view of HDD placement, and Attachment 8, Drawing of Above Ground 
Pipeline Transition Cellars. 

II. DESCRIPTION OF LAND OWNERSHIP AND PROPOSED USE 

The surface ownership of all lands proposed for reclassification from Conservation 
District to Resource Development Distirict for use by the Alpine Development Project is 
with either the Kuukpik Corporation or the State of Alaska All lands requested in the 
Application for Zoning Map Amendment lie westward from the western boundary of the 
Kuparuk River Resource Development District which boundary is located at the dividing 
line of Sections 8 and 9, Township 10 North, Range 7 East, Umiat Meridian, Alaska. 
Oil and gas leases held on these lands are shown in Attachment 9. 

These lands are desribed as follows (See Attachment 1, Application for Zoning Map 
Amendment Map): 

Township 10 N, Range 7 East, Sections 7, 8, State of AK, owner; pipeline ROW 
Township 10 N, Range 6 East, Sections 9, 10 11, 12, 17, State of AK owner; 

pipeline ROW 
Township 10 N, Range 6 East, Sections 7, 18, Kuukpik owner; pipeline ROW 
Township 10 N, Range 5 East, Sections 2, 3, 4, 10, 11, 12 Kuukpik owner with 

the exception of that portion of Section 3 containing lands submerged 
under the Colville River (and the HDD crossing location) which are 
State of AK owned; pipeline ROW and HDD crossing 

Township 11 N, Range 5 East, Sections 1Q 29, 30 32, 33 Kuukpik owner; pipeline 
ROW 

Township 11 N, Range 5 East, Sections 7, 8 State of AK owner; pipeline ROW; 
and Sections 5, 6 State of AK owner; pipeline ROW and portions of 
Alpine Development main production pad, road, airstrip, gathering lines. 

Township 12 N, Range 5 East, Sections 31, 32, State of AK owner; portions 
of Alpine Development main production pad, road, airstrip, gathering lines. 

Township 11 N, Range 4 East, Sections 12, 13,24 Kuukpik owner, pipeline 
ROW; Sections 1, 2 Kuukpik owner; Alpine Development satellite 
production pad, road, gathering lines. 

A total of 32 Sections lying within 6 Townships make up the area requested for 
reclassification as Resource Development District. Twenty six sections are proposed for 
the pipeline ROW and in most instances only small portions are actually utilized for pipeline 
placement. No gravel is to be laid down in these sections and placement of pipeline VSM's 
will occur from an ice road during winter tundra freeze-up. Six sections are affected by 
gravel placement for facility, road, airstrip, and gathering line construction. Sections are 
made up of 640 acres per section. The placement of gravel will occur on a maximum of 97 
acres out of an available total of 3,840 acres in the six affected sections, or approximately 
3% of that available six section total acreage. 

ill. ENVIRONMENTAL PROTECTION :MEASURES 

A.Maintenance of Air Quality Standards. Air quality standards will be insured as a result of 
meeting all state and federally mandated emission standards in all facilities. Beyond that, 
there are two steps being taken to insure adequate knowledge of air quality characteristics 
as they might affect the village ofNuiqsut. The first of these is the program to monitor air • 
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quality in Nuiqsut. See Attachment 10, Technical Specification AA1 Nuiqsut Air Quality 
Monitoring Program (July 1997).The second is an on-going consultation conducted 
between North Slope oil and gas operating companies, health professionals of the North 
Slope Borough, and community residents of Nuiqsut to address concerns and questions 
related to health effects arising from air quality problems. 

B. Maintenance of Water Quality Standards. No waters utilized or produced as a result of 
any phase of the Alpine Development project will be introduced to the natural waterbodies, 
streams or rivers of the project area Waste water streams will be managed through 
reinjection wells. 

The protection of waters and landforms of the project area and all areas potentially affected 
by it will be accomplished through implementation of an Oil Spill Contingency Plan 
designed to meet any impacts produced as a consequence of accidental oil spills. During the 
construction phase of the project reliance will be placed on an extension of the exisiting 
Kuparuk Field Oil Discharge Prevention and Contingency Plan. The vast, readily 
accessible inventories of appropriate oil spill response equipment that are a part of the 
Kuparuk infrastructure will be available for use in the Alpine project The spill response 
cooperative, Alaska Clean Seas, will provide the trained personnel to manage all stages of 
any spill from detection to containment to clean-up. The Nuiqsut village OSRT is also 
a major element of the oil spill preparedness plan. 

Planning is already underway for creation of an Alpine ODPCP when the production 
facilities begin to operate. This plan will become a part of the larger, region wide effort to 
create an oil spill plan with individual components (e.g. Prudhoe Bay, Kuparuk, NSB, 
etc). The effort to create the area-wide plan is presently in progress with participation by the 
NSB, regulatory agencies, response organizations (ACS for example), and oil field 
operators. 

In addition, appropriate equipment will be prestaged at critical locations at the production 
facilities, along the pipeline route, at the main river crossing, and downstream from the 
production area. This prestaged equipment (normally contained in a steel Conex unit) is 
designed with the concept that all access will be by air (helicopter), by boat in open water 
season, or by A TV after hard freeze-up if tundra travel is involved since there is no road 
access to the major portion of the pipeline. See Attachment 11, Remote Prestaged Oil 
Spill Response Equipment Package, for an example. 

C. Protection of Subsistence Lifestyle and Resources. The applicant recognizes the special 
importance which all parties attach to the protection of subsistence resources (wildlife, 
birds, fish) and their habitats, and to the Kuukpi.krniut cultural and nutritional needs upon 
which the subsistence lifestyle is based. As a consequence, a large range of mitigation 
measures have been proposed to insure that no significant impacts on subsistence will arise 
from the Alpine project. Please see the appropriate sections of the Alpine EED (Sections 
4.4, Biological Resources, 4.5 Human Use Resources, and 2.9 Mitigation Measures) for a 
full discussion of subsistence-related matters. One major element of the subsistence 
protection strategy is the formation of a Subsistence Oversight Panel in Nuiqsut which will 
address all questions relating to subsistence use of the project area, avoidance of sensitive 
areas and seasons, and similar relevant questions . 
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INTRODUCTION 

This document summarizes the hydrology, drainage, erosion, and sedimentation issues 
related to ARCO Alaska Inc.'s proposed Alpine Oil Field Development in the Colville 
River Delta on Alaska's North Slope. Addressed are (1) .concerns raised by regulatory 
agencies and other parties during the Alpine Development permit review process, and (2) 
criteria for designing drainage structures for the Alpine Development. 

Engineering and environmental studies have been ongoing in the Colville River Delta for 
many years1

. Since 1991, ARCO has commissioned environmental and hydrologic 
studies on the Colville Delta to assist in planning the Alpine Development. The studies 
have focused on gaining an understanding of the environment that could be affected by 
the proposed project. Studies of the physical environment and biological resources have 
been particularly important in defining potential effects and mitigative measures that 
should be considered in the project hydrologic and drainage design. 

Presented in Part A of this plan is a summary of issues related to hydrology and drainage 
identified in the public process, and ARCO's responses to these issues. The issues and 
responses have been grouped by specific topic, such as "pipelines," and "in-field drainage 
structures." 

Part B presents the design approach and criteria for providing drainage through the 
Alpine Development in-field gravel structures. Issues raised during the public process 
have been accounted for in the design process described in Part B. 

PART A. 
Summary of Issues Raised by Agencies and other Parties during the Public 

Comment Process, and ARCO's Responses 

Hydrology and drainage have been extensively studied to determine the effect that 
various flood events and the Alpine Development Project may exert on each other, and to 
develop the project design criteria. The project will be designed to minimize both water 
impoundment and dewatering of wetlands adjacent to the in-field facilities. 

The in-field gravel road, pads, and pipeline supports have been designed to withstand the 
current, wave, and ice forces that are expected during the design flood. 

1 A complete list of references, including hydrologic and environmental studies, is contained in Section 6 of 
the Alpine Development Environmental Evaluation Document (EED). 
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1. FLOOD STUDIES 

1.1 INFIELD FACILITIES 

Maps of water levels for the 50-and 200-year floods, with and without Alpine in-field 
structures, are presented in "Colville River Two-Dimensional Surface Water Model" by 
Shannon and Wilson (Revised July 1997). The actual predicted difference between the 
50- and 200-year flood is approximately 2 ft because the delta is flat and there is a great 
deal of area available for the water to spread. 

The discharge of the 2-year flood is predicted to be 240,000 cfs. The map of water levels 
presented in "Geomorphology and Hydrology of the Colville River Delta in 1995" for the 
1995 runoff (233,000 cubic ft per second [cfs]) is a good approximation of the 2-year 
flood water levels. 

A two-dimensional, finite-element model of the Colville River Delta during the 50-year 
flood evaluated the effect that the proposed gravel structures in the delta will have on 
water levels during flooding. The model was first run without the Alpine gravel 
structures in place, then re-run with the gravel structures in place. Initially it was 
assumed that no water would flow through the structure. This provided valuable insight 
to conditions during flooding but was unrealistic since drainage structures (some 
combination of culverts and a bridge) will transmit water through the road. 

If no water passed through the road during the 50-year flood, water levels immediately 
upstream of the road could be as much as 2 ft higher than if no road existed, and water 
levels immediately downstream of the road could be as much as 2 ft lower than if the 
road were not there. Water level differences decreased when the model accounted for 
flow through the road. Analyses were performed (with discharges of 1,000 cfs, 5,000 cfs, 
10,000 cfs, and 15,000 cfs passing through the gravel structure) to more accurately 
predict water levels. Water levels upstream of the road for the 1,000, 5,000, 10,000, and 
15,000 cfs discharges were lowered by 0.1 ft, 0.2 ft, 0.4 ft, and 0.6 ft, respectively. As 
the discharge passing through the road increases, the differences in water level upstream 
and downstream of the road diminishes. Water levels downstream of the road were 
raised less than 0.1 ft for the 1,000 cfs discharge, and raised 0.1 ft, 0.6 ft, and 1.0 ft for 
the 5,000, 10,000, and 15,000 cfs discharges. 

1.2 PIPELINES 

Pipelines will be built at an elevation well above the predicted water levels during the 
design flood, so that no lateral loads will be exerted on the pipelines by water or ice 
forces. Pipeline supports will be designed, and approved by the State/Federal Joint 
Pipeline Office, to withstand the predicted loads resulting from water and ice. 

Q- 2 
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1.3 COL VILLE RIVER CROSSING 

The horizontal directionally drilled (HDD) pipeline crossing of the Colville River will be 
below-ground and designed to avoid or minimize effect on surface water flows. The 
pipeline will transition above ground on either side of the river. The pipeline transition 
pads will cause minor changes to surface flows because they are small and located at 
elevations above frequent floods. The cased pipelines will be placed well below 
predicted scour depths beneath the river, and transitions will be set back well beyond 
predicted long-term bank migration limits (approximately 200-300 ft). Ground 
elevations surrounding the transition pads preclude thick ice from reaching the pipelines. 

2. IN-FIELD DRAINAGE STRUCTURES 

Project drainage structure design criteria, based on environmental considerations, are 
presented in Part B. A bridge and numerous culverts will provide cross drainage through 
the Alpine Road. In the swale, and in the area of low-center polygons, more culverts will 
be installed to ensure adequate cross-flow. 

3. EROSION & SEDIMENTATION 

The project will be designed to avoid adding to existing erosion and sedimentation rates. 
The use of well-designed drainage structures with effective slope protection (where 
needed) and good maintenance will minimize water velocity impacts and prevent a 
significant change in sedimentation and erosion in the project area. 

Erosion problems are not foreseen. Outside the stream channels, floodwater velocities 
throughout the Colville River Delta are generally very low. The maximum expected 
water velocities during the 50-year flood conditions are figured at less than 2 ft per 
second around the margins of the gravel pads; this is below erosional velocity. For the 
200-year flood conditions, the water currents are calculated to be approximately 2.5 ft per 
second (fps). These velocities are documented in "Colville River Two-Dimensional 
Surface Water Model" (Revised July 1997). While the 200-year water velocities are high 
enough to move fine sand, the gravel constituent of the gravel pads protects the sand 
fraction, and thus no erosion is expected. The effects of wind waves during flood 
conditions are being analyzed to determine whether armoring of the gravel side slopes to 
minimize erosion is warranted . 
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PART B. 
Hydrology and Drainage Plan 

4. DRAINAGE APPROACH AND DESIGN CRITERIA 

In designing drainage through the Alpine structures, it· is critical to provide drainage 
conveyances that (1) are hydraulically satisfactory, (2) do not contribute to embankment 
instability, and (3) satisfy environmental criteria. 

This translates to design criteria that provide for sufficient water passage, embankment 
stability, fish passage, and preservation of wetland habitat. These criteria are discussed in 
the following sections. 

4.1 CRITERIA FOR DRAINAGE THROUGH THE ROAD ACROSS THE 
SWALE 

The swale is a linear depression that connects a lake to the south and a lake to the north 
of the road during periods of flow. The Alpine Road will cross the swale near the 
southwest end of the airstrip. The swale is an environmental feature because it provides a 
route between the lakes for fish migration and a flow of water to wetlands downstream of 
the road. A bridge and numerous culverts will provide cross-road drainage through the 
swale, in accordance with the criteria described below. 

4.1.1 Hydraulic Criteria 

Culvert design criteria, including hydraulic criteria, are described in Section 2. Criteria 
and determination of the necessary water discharge and velocity through the swale are 
presented in the Final Drainage Plan to be submitted to ARCO 9/23/97. 

4.1.2 Fish Criteria 

Fish passage criteria are likewise described in Section 2. Evaluations of drainage 
structures in the swale have shown that properly designed culverts, a bridge/culvert 
combination, or an at grade crossing/culvert, can meet the fish passage criterion. 

4.1.3 Wetland Habitat Maintenance Criteria 

The governing design criteria for drainage through the swale are those required to 
maintain the wetland habitats upstream and downstream of the road. Criteria that address 
the hydroperiod (i.e., frequency of inundation and sedimentation regimes required to 
maintain normal characteristics of wetland habitats) are described in detail in the Final 
Drainage Plan to be submitted to ARCO 9/23/97. These issues are briefly described 
below. 
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4.1.3.1 Hydroperiod (Duration of Inundation) Criterion 

The hydroperiod is the least critical of the three wetland maintenance criteria. The 
lowland habitats in the Colville River Delta are well adapted to inundation for varying 
periods, extending from days to weeks. Drainage structures designed to meet the 
sedimentation criterion described below will satisfy the hydroperiod criterion. Additional 
measures to address the hydroperiod are not required. 

4.1.3.2 Frequency of Inundation Criterion 

Frequency of inundation is important in that certain habitats require periodic inundation 
and sedimentation (described below) to maintain their normal structure and function. 
Drainage structures designed to meet the sedimentation criterion described below will 
satisfy the frequency of inundation criterion so that additional measures to address this 
criterion are not required. 

4.1.3.3 Sedimentation Criterion 

Sedimentation is the most critical habitat maintenance criterion. Sediment layers at the 
surface, or interbedded with organic layers below the surface, were frequently observed 
in soil profiles from low-lying habitats near the project site. This interbedding of 
sediment suggests that these areas are routinely (every one to five years) inundated 
during break-up, and that the water is sufficiently deep, slow, and sediment-laden to 
allow sedimentation. This sediment provides nutrient recharge and contributes to 
ongoing habitat health and stability. 

The need for a sedimentation criterion is based on extensive field studies and 
observations. Certain low-lying habitats require periodic inundation during break-up to 
receive the sedimentation necessary for sustenance. Salt marshes, wet meadows, and 
riverine shrub habitats in a basin north of the Alpine Road could be affected. To 
maintain adequate inundation and sedimentation, a criterion was developed that the 
bridge and culverts through the road must be capable of passing at least 80 percent of the 
5-year flood. The 5-year flood volume has been determined through hydrological 
modeling to be 8,047 acre-ft. Eighty percent of this volume is 6,438 acre-ft. The 
proposed 440-ft-long bridge with a 402ft. opening width measured at the abutment toes 
will pass this volume. The proposed drainage structures are designed to: (1) allow low
lying areas downstream of the road to be flooded, (2) allow sufficient flow and sediment 
to enter the basin to maintain adequate deposition, and (3) avoid backing up water and 
causing overbank flow . 
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4.2 CRITERIA FOR DRAINAGE THROUGH THE ROAD OUTSIDE 
SWALE 

Culverts will serve as the only drainage structures through the road outside the swale. 
These culverts will also be designed in accordance with the applicable criteria presented 
in Section 3. 

4.2.1 Draina&e to Reduce Pondin& 

One goal of culvert design and location is to minimize ponding along the toe of the road. 
Culverts will be placed as required along the road alignment to provide sufficient cross
drainage and minimize ponding on the higher side of the road. Initial culvert locations 
will be based on an analysis of survey data and observations of an ARCO/agency field 
trip. Culvert locations are proposed in low points along the alignments. Culvert 
locations have been field-staked, and then reviewed by engineers in the field. Locations 
have been optimized based on this field engineering review. Further details relating to 
culverts are presented in the Final Drainage Plan. The need for additional culverts 
through the road will be assessed in a monitoring program, described in Section 3 of this 
plan. 

4.2.2 Fish Passa2e Between the Western Lakes 

The road near Pad 2 will separate two closely spaced lakes. Three fish-passable culverts • 
will be installed between these lakes to maintain the hydraulic connection during periods 
of high water and provide for fish passage. 

4.2.3 Fish Passa2e Throu2h Other Culverts 

Because none of the other culverts through the Alpine Road connect fish-bearing waters, 
it is not necessary to design them for fish passage. 

4.2.4 Polyeon Flow Paths 

An area of wet, polygonal ground is located near the Alpine Road midpoint. It is 
important to provide flow between the polygonal ground on each side of the road to 
maintain habitat. Culverts will be spaced more closely in this area than in other areas 
along the road to fulfill this requirement. 

4.3 CRITERIA FOR DRAINAGE THROUGH THE 
AIRSTRIP 

Long culverts in North Slope applications are problematic, and so efforts will be made to 
eliminate any need for them in the airstrip. If culverts are installed through the airstrip, 
they will be designed wherever possible in accordance with applicable criteria set forth in 
Section2. 
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4.3.1 Drainge To Reduce Poncfin& 

The goal of culvert design and siting across the airstrip is to minimize ponding. If 
culverts are to be placed through the airstrip, they will be sited as described in Section 
1.2.1 of the EED. Initial culvert locations will be based on analysis oflow points along 
the airstrip. These culvert locations will be field-staked, then undergo field engineering 
review. Culvert locations will be adjusted as necessary based on field engineering. 

4.4 CRITERIA FOR DRAINAGE AT PADS 1 AND 2 

The orientation and natural drainage conditions at the proposed drill site locations are 
generally favorable. It does not appear they will significantly block drainage, and 
drainage structures will not be required. 

5. CULVERT DESIGN CRITERIA 

Criteria for culvert design, based on hydraulic performance and fish passage, are 
summarized below. Culverts placed simply to maintain hydraulic cross-communication 
(not to pass significant flow during large flood events or provide fish passage) will not 
necessarily be designed to the criteria set forth below. 

• Top of culvert inlets will be set at the 50-year flood water surface elevation . 
Any culvert inlets set lower than this elevation will include design aspects to 
offset potential vortexing. 

• Round culverts designed for fish passage will be buried to 20 percent of their 
diameter. · 

• Arch culverts will be buried 1 ft. No arch culverts are currently planned on 
this project. 

• Drainage structures designed for fish passage will be designed to meet 
ADF&G requirements for passage of a 240 mm grayling. 

6. CULVERT MONITORING PROGRAM 

Culverts installed in Alpine Development gravel structures will be monitored during the 
first season after installation to ensure that they work properly. After the spring breakup, 
weekly observations will be made along the length of the structures. Those locations 
where the difference in water elevation across the road exceeds 6 inches will be noted. 
Areas where water level differences of 6 inches or more persist for one week (two 
measurement periods) will be designated for more detailed investigation. This 
investigation will consider impacts and potential solutions. The monitoring program will 
continue until the number and location of detailed investigation areas stabilizes . 

Q- 7 



7. CULVERTN.UUNTENANCEPROGRAM 

North Slope culverts may be clogged with ice or snow during break-up, when they are 
needed the most. A maintenance program will be used to ensure that culverts are 
functioning when break-up occurs. The base plan is to block culverts in the fall to keep 
them clear, then to remove the blocking just prior to break-up. Alternatively, the culverts · 
may be opened with steam prior to break-up if they have filled with ice or snow during 
the winter. 

8. EROSION AND SCOUR 

Placing gravel structures in the Colville River Delta will effect water flows under some 
conditions. Flow changes have been evaluated to assess erosion potential. These 
evaluations are described in the following sections. 

8.1 SAKOONANG CHANNEL EROSION PROTECTION 

The southeast side of Pad I faces the Sakoonang Channel. Overbank flow from this 
channel may reach to the edge of the pad. The two-dimensional finite element model 
predicts water velocities in this area, from the 50-year flood, to be about 2 fps. Because 
this is below erosional velocity, erosion of this face is not expected. 

8.2 WIND AND WAVE EROSION PROTECTION 

Analyses are currently underway to evaluate the need to protect the gravel structures 
from wind and wave erosion. The analyses consider a range of combinations of wind and 
high water (the 50-year combined water and wind event). Erosive forces on the gravel 
structures will be evaluated to determine whether protective measures are necessary. 

8.3 EROSION AT THE EDGES OF THE GRAVEL 
STRUCTURE 

Under high flow conditions, the land upstream of the gravel structures will be inundated, 
and water will begin to spill around the east edge of Pad I and the west edge of Pad 2. 
The erosion potential of these flows has been modeled (water velocities of about 2 fps), 
and it has been determined that erosion protection will not be required to guard against 
this event. 

Q- 8 
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8.4 SCOUR AT BRIDGES AND CULVERTS 

Water flowing through culverts or a bridge installed in the Alpine Road will accelerate as 
it flows through these constrictions. Under certain flow conditions, velocities are 
expected to exceed the velocities that the natural ground can tolerate, and scour may 
occur. Scour protection will, therefore, be installed. Scour protection will be described 
in greater detail in the Final Drainage Plan to be submitted to ARCO 9/23/97 . 

Q- 9 
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ALPINE DEVELOPMENT PROJECT-1997 
FISH SURVEY 

PROPOSED SCOPE OF WORK 

Prepared for ARCO, Alaska, Inc. 

by Lawrence L. Moulton 
MJM Research 

27 May 1997 

During 1997, the survey of fish and fish habitats within the Colville Delta will consist 
of four study elements: 1) continuing to inventory fish populations in lakes not previously 
surveyed, 2) obtaining estimates of the population size of least cisco and broad whitefish in 
lakes within the Alpine Development area, 3) obtaining additional water quality data from 
lakes that may be used as water sources for various elements of the Alpine Development, and 
4) sampling a small number of fish for analyses of metals. 

Inventory of Fish Populations in Lakes-Lakes not previously surveyed for fish presence will 
be sampled with multi-mesh gill nets and minnow traps. Bathymetric and water quality data 
will be collected at each lake. Gill net sets will be limited to 2 to 4 hours, with nets attended 
continuously during the sets, to ensure that waterfowl are not entangled. All fish captured 
will be measured. Those that are alive and judged to have only minor injuries will be 
released. Fish that are dead or unlikely to survive will be retained for detailed biological 
analysis, including weight, sex, maturity, age and feeding evaluations. 

Population Estimates-The main lakes in the Alpine Development Area that are prime 
candidates for use as water sources will be sampled with fyke nets. At present, the lakes 
planned for study include B8533, L9310, L9311, L9312, L9313, L9316, L9321, and M9524. 
Fish captured by fyke net will be identified, counted and measured. Fish 250 mm long or 
larger will be tagged with a numbered Ploy anchor tag; fish smaller than 250 mm will be 
marked with an adipose clip. Fish will be released into the lake of origin after tagging. 
Sampling will be conducted for approximately two weeks after ice-out in early July and again 
in early August. Data analysis will be contingent on the number of tag recoveries, but will 
likely be a modified Petersen population estimate or similar procedure. 

Water Quality Data-The collection of water quality data is incomplete on some lakes and 
has not included collection of pH measurements, which are needed to evaluate the suitability 
of water sources for the horizontal drilling program. Data needs for various lakes will be 
determined and water samples obtained to allow the needed analysis. 

Metal Analysis-A small number of fish will be sampled to obtain a measure of baseline 
levels of metals . 
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ALPINE DEVELOPMENT PROJECT-1997 
OIL SPILL RESPONSE STUDIES 
PROPOSED SCOPE OF WORK 

Prepared for ARCO, Alaska Inc. 

by occ Ltd., 

27 May 1997 

The goal of the oil spill response studies in 1997 for the Alpine project is to develop a 
data base that will enable response strategies to be developed for a possible spill adjacent to 
one of the river or stream channels. The focus of the proposed study will be on specific 
features of the waterways, such as flow conditions and navigability, and on feasibility and 
constraints with respect to oil spill response operations and strategies, rather than on response 
objectives or priorities. These latter items may be included in the data base at a later time. 
The report that will be generated is intended to be an Addendum or Appendix to the Oil Spill 
Contingency Plan that will be prepared for this project . 

The data base will be generated from existing data and from field measurements and 
observations. All information will be recorded on a standard form to be developed 
specifically for this proposed study, and will be entered into MS Access software. These 
data files can be imported into existing GIS systems for graphic presentation. The general 
headings for the topics to be included in the data base for each segment are as follows: 

A) CHANNEL CHARACTER 

1) Dimensions 
2) Geomorphology 
3) Flow Conditions 
4) Navigability 
5) Bank Character 

B) RESPONSE AND OPERATIONAL CONSIDERATIONS 

6) Staging Potential 
7) Oil Control or Collection Points 
8) Resources at Risk 

Methods-The first task will be to use the existing aerial videotapes, flown in 1995 and 1996, 
to divide the channels and streams that are downstream of the proposed activities into 
"segments" or "reaches". This initial subdivision will be based on physical characteristics so 



that each segment will be relatively homogeneous. Each segment will be assigned an alpha- ·-·~.·, .. 
numeric identification which will be unique (e.g., ML-07) to avoid any miscommunication or ~) 

misunderstanding regarding the location of that segment. Information that can be taken from 
the videotapes will be entered into the data sheets. 

The second task will be to obtain field observations and measurement to ground-truth 
and expand on the data sets. It is proposed that this field work be carried out with the active 
participation of the Nuiqsut Oil Spill Response Team and Alaska Clean Seas, as these two 
groups will be the ultimate users and benefactors of the study. The proposed 1997 field 
study will involve ten days (August) of data collection and will attempt to complete coverage 
of the following waterways: 

Sakoonang Channel below the proposed Alpine project site 
lower Tamayayak Channel below the Sakoonang confluence 
Nechelik Channel below the proposed Alpine project site 
Kachemach River below the proposed pipeline routing 
Miluveach River below the proposed pipeline routing 
Colville East Channel below the Kachemach confluence. 

If time permits, additional surveys will be carried out in the: 

Colville East Channel between the pipeline crossing and the Kachemach confluence, 
and in the Colville distributary system. 

Sections not surveyed in the proposed field program will be surveyed in the summer of 1998. 

Field observations and a photographic record will be taken at potential staging sites and 
control locations. Current and water depth measurements (see Shannon & Wilson scope) will 
be taken in segments with potential control locations. Upon completion of the field survey, 
potential staging areas and control points will be reviewed in the context of resources at risk 
from an oil spill and the potential effects on the environment of the possible response 
activities. This evaluation will include review of existing terrain and habitat maps and of 
bird, fish, and subsistence activity data that have been generated to date. All response actions 
to control the oil and to mitigate the effects of a spill will themselves incur some alteration of 
the environment and possibly some damage. This next stage will evaluate the trade-offs 
associated with these possible response options. 

The end product will be the identification of a set of practical staging and control points. 
Each location will be described in terms of: 

the physical character, 
the objectives of operational activities at that location, 
the advantages associated with the site, and 
any constraints that might be appropriate to minimize the effects of staging 
or operations. 
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ALPINE DEVELOPMENT PROJECT-1997 
SPRING BREAKUP PROGRAM 
PROPOSED SCOPE OF WORK 

Prepared for ARCO, Alaska, Inc. 

by Shannon & Wilson, Inc. 

27 May 1997 

This program consists of two parts: monitoring spring breakup on the Colville River 
Delta and monitoring spring breakup at streams within the access corridor that were not 
monitored last year. On the Colville River Delta, monitoring will include estimating the 
spring peak discharge at the head of the delta, identifying locations where culverts should 
probably be placed within the facilities embankment, monitoring the movement and impact of 
ice jams, and observing the bank stability along the Sakoonang Channel in the vicinity of the 
proposed facilities. Monitoring in the access corridor will be to obtain data that will be used 
during design to estimate the design water surface elevation and scour depth at the pipeline 
crossings, and to identify cross sections to be surveyed at a later time . 

Extended Spring Breakup Program-This program will be initiated if discharge is estimated 
at greater than 220,000 cfs. The purpose of this program is to obtain information to verify 
the water surface elevation predictions of the 2-D surface water model that has been prepared 
for the Colville River Delta. 

1997 Channel Bathymetry Program-The purpose of this program is to obtain bathymetry 
data that can be used to determine the depth of the N echelik Channel. Data will be also 
collected within the East Channel and in the Sakoonang Channel. 

Water Level Recorder Installation & Maintenance Program-Establishment of two water level 
recorders near the coastline of the Colville River Delta to provide data on water surface 
elevation for use in estimating the depth of water . 



ALPINE DEVELOPMENT PROJECT-1997 
WILDLIFE STUDIES 

PROPOSED SCOPE OF WORK 

Prepared for ARCO, Alaska· Inc. 

by ABR, Inc. 

27 May 1997 

The goal of the 1997 wildlife studies on the Colville River delta is unchanged from 
previous years: to collect data on the abundance, distribution, and habitat use of important 
wildlife species, for use in the environmental documentation required by the permit process 
and for use as a baseline for post-development monitoring. Although this overall goal 
remains the same as in previous years, the technical approach has been modified this year for 
a few of the species and the geographic areas of interest. Specifically, we have added tasks 
to: 1) monitor nest density and success of large waterbirds in a zone around the proposed 
airstrip, 2) monitor annual trends in Spectacled Eiders nesting on the outer delta, and 3) 
monitor vegetation responses to seismic exploration trails. In addition, we have eliminated 
the ground searches that were conducted at the ASRC gravel mine site and the ecological •. · 
land classification program, which was completed this spring. As in 1996, the geographic 
emphasis of our aerial surveys will be the delta proper and the transportation corridor, which 
includes the pipeline route to the Kuparuk Oilfield. Below is a brief overview of the 
preliminary scope of work. This scope of work is under review and will be modified as 
necessary. 

Spectacled Eiders-Similar to 1996, an aerial survey of the pre-nesting distribution of 
Spectacled Eiders will be conducted during 8-15 June, followed by a ground survey for nests 
in the facility area in late June. During mid-July, we will conduct ground surveys for 
Spectacled Eider broods in the proposed facility area. In 1997, we will establish several 
Spectacled Eider nest plots on the outer delta, where numerous nests were found in 1994 and 
earlier. We will use these plots to monitor annual trends in numbers of nesting Spectacled 
Eiders on the delta because their current status on the Arctic Coastal Plain is uncertain. 

Other Birds-During the eider ground survey, we also will search for the nests of all large 
waterbirds (swans, geese, ducks, and loons) and Bar-tailed Godwits, a relatively rare nesting 
shorebird on the delta. Our searches will focus on the area of the footprint within a 1-km. 
boundary and the approach paths to the airstrip, where noise disturbance from aircraft could 
affect nesting birds. Follow-up surveys to monitor nest success in these areas will serve as a 
baseline for post-development monitoring. 

• 
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Tundra Swans-Aerial surveys will be conducted for Tundra Swans during the nesting, 
brood-rearing, and fall-staging seasons. The only ground surveys will be conducted in the 
facility and airstrip areas as part of the eider survey and nest monitoring. 

Brant and Other Geese-Aerial surveys will be conducted for Brant during nesting, brood
rearing, and fall-staging. We also will conduct aerial surveys for other goose species during 
brood-rearing and fall-staging. We will search for all goose nests in the facility and airstrip 
areas during the eider nest search. 

Yellow-billed Loons-We will conduct aerial surveys for Yellow-billed Loons during the 
nesting and brood-rearing seasons. We will search for nests in the facility and airstrip areas 
during the eider nest search and will search for broods in the same area in August. 

Caribou-We will fly two caribou surveys to record distribution and abundance during the 
calving season in early to mid-June. These surveys will be coordinated with similar surveys 
in the Kuparuk Oilfield. An addition to previous years' caribou tasks will be the 
experimental use of forward-looking infrared imagery (FUR) mounted on an airplane to 
locate and count caribou under varying snow conditions. The FUR program will be 
conducted concurrently with calving surveys and is a shared effort with the Tarn project. 
From late June through the end of July, we will be conducting aerial surveys for caribou that 
move through the study area in response to insect harassment. Surveys will be conducted 
every day that caribou are present in the study area to keep track of their movements . 

Foxes-We will monitor fox dens to determine the number that are active and their litter 
sizes, based on information collected from a combination of aerial survey and ground visits. 
We will use the aerial survey to fmd active dens and the ground visits to these dens to count 
fox pups. 

Spotted Seals-We will conduct aerial surveys for spotted seal haul-out areas during late 
July, August, and September. The survey period is timed to span the dates when spotted 
seals occur in the lower Colville River. 

Seismic Trail Vegetation Assessment-Visible damage to tundra vegetation from vehicles 
associated with seismic exploration during the winter of 1995-1996 was observed during the 
summer of 1996. We will assess the level of vegetation damage and rate of recovery at 24 
sites (3 replicates of 4 vegetation types), using photo-trend plots and point sampling along 
10-m-long transects . 
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National Wetland Inventory (NWI) equivalents for wildlife habitat types (as identified 
in ARCO's "Alpine Development Project Environmental Evaluation Document") 
affected by gravel footprints for the proposed Alpine in-field facilities on the Colville 
River Delta. 

NWI 
Wildlife Habitat Type Equivalent NWI Definition 

Shallow Open Water PUBH Palustrine, unconsolidated bottom, 
without Islands permanently flooded 

Aquatic Grass Marsh PEM2H Palustrine, emergent, nonpersistent, 
permanently flooded 

Non patterned Wet PEMlE Palustrine, emergent, persistent, seasonally 
Meadow flooded/saturated 

Wet Sedge-Willow PSS/EMlE Palustrine, scrub shrub, broadleaf deciduous, 
Meadow emergent, persistent, seasonally flooded/ 

saturated 

Moist Sedge-Shrub PSS/EMlB Palustrine, scrub shrub, broaaleaf deciduous, 
Meadow emergent, persistent, saturated 

Riverine or Upland PSSlA, Palustrine, scrub shrub, broadleaf deciduous, 
Shrub PSSlB, and temporarily (PSS lA) or seasonally 

U (upland) (PSS lB) flooded [upland shrub habitats 
also were lumped in this wildlife habitat 
type for the Alpine environmental analysis] 

Prepared by Janet G. Kidd, ABR, Inc., 14 November 1996 . 
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Alpine EED wildlife habitat types an.esponding NWI code equivalents. 

vVildlire nabitats and l~us 

Wildlife Habitat Type NWI Code NWI Definition 
I Open Nearshore Water (coastal marine MIUBL Marine, subtidal, unconsolidated bottom, subtidal 
water) 
Brackish Water (deeJ> or shallow) EIUBL Estuarine, subtidal, unconsolidated bottom, subtidal 
Tapped Lake (deep or shallow) with EIUBL Estuarine, subtidal, unconsolidated bottom, subtidal 
Low-water Connection . 

Tapped Lake (deep or shallow) with L 1 UBH or PUBH Lacustrine, limnetic, unconsolidated bottom, permanently flooded; or Palustrine, 
High-water Connection ' ' unconsolidated bottom, permanently_ flooded 
Salt Marsh (coastal wetland complex) E2EMIN >j! Estuarine, intertidal, emergent, persistent, regularly flooded 
Tidal Flat E2USN ' Estuarine, intertidal, unconsolidated shore, regularly flooded 
Salt-killed Tundra E2EM1P Estuarine, intertidal, emergent, persistent, irregularly flooded 
Deep Open Water without Islands LIUBH Lacustrine, limnetic, unconsolidated bottom, permanently flooded; or Palustrine, 

unconsolidated bottom, permanently flooded 
Deep Open Water with Islands or LlUBH Lacustrine, limnetic, unconsolidated bottom, permanently flooded; or Palustrine, 
Polygonized Margins unconsolidated bottom, permanently flooded/Palustrine scrub shrub/emergent, persistent, 

saturated 
Shallow Open Water Without Islands PUBH Palustrine, unconsolidated bottom, Qermanently flooded 
Shallow Open Water with Islands or LIUBH or PUBH Lacustrine, limnetic, unconsolidated bottom, permanently flooded; or Palustrine, 
Polygonized Margins unconsolidated bottom, permanently flooded/Palustrine scrub shrub/emergent, persistent, 

saturated 
River or Stream R2UBH Riverine, lower perennial, unconsolidated bottom, permanently flooded 
Aquatic Sedge Marsh PEMIF or PEMIH Palustrine, emergent, persistent, semi permanently flooded; or Palustrine, emergent, 

persistent, permanently flooded 
Aquatic Sedge with Deep Polygons PEMI/UBH Palustrine, emergent, persistent/unconsolidated bottom,_permanently flooded 
Aquatic Grass Marsh PEM2H Palustrine, emergent, nonpersistent, permanently flooded 
Young Basin Wetland Complex (ice- PUBH or PEM1E Palustrine, emergent, persistent, permanently flooded 
looor) 
Old Basin Wetland Complex (ice-rich) PUBH or PEMIIUBH or PSS/EM IE or Palustrine, emergent, persistent/unconsolidated bottom, permanently flooded 

PSS/EM 1 B or PEM lB 
Nonpattemed Wet Meadow PEM1E Palustrine, emergent, persistent, seasonally flooded/saturated 
Wet Sedge:..wmow Meadow (low-relief PSS/EMIE Palustrine, scrub shrub, broadleaf deciduous, emergent, persistent, seasonally 

I polygons) flooded/saturated I 
Moist Sedge-Shrub Meadow (low- or PSS/EMIB Palustrine, scrub shrub, broadleaf deciduous, emergent, persistent, saturated 
high-relief polygons) 
Moist Tussock Tundra (low- or high- PEMIB Palustrine, emergent, persistent, saturated 
relief polygons) 
Riverine or Upland Shrub PSS 1 A, PSS 1 B, and 11 (upland) Palustrine, scrub shrub, broad leaf deciduous, temporarily (PSS I A) or seasonally (PSS 1 B) 

flooded [upland shrub habitats also were lumped in this wildlife habitat type for the 
Alpine environmental analvsisl 

Barrens (riverine, eolian, lacustrine) R3USC or L2USC or 11 (upland) Riverine, lower perennial, unconsolidated shore, seasonally flooded; or Lacustrine, 
littoral, unconsolidated shore, seasonally flooded· or upland 

Artificial (water, fill, peat road) PUBHh or PUSBs or 11 (upland) Palustrine, unconsolidated bottom, permanently flooded, impounded; or Palustrine, 
unconsolidated shore, saturated; or upland 

ABR,/no. 22 November 1996 
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- .. ,·. 
Mr. carey S. Meyer, PE 
ASCG Inccn:porated 
30l. Arct:ic Sl.ope Avenue, SUi.te 200 
Auc:horage, AJ.aska ~9519·3055 

Dear ~- Meyer: 

As the au.thori.%ed agen'C. ·for t:he t1S BW:ea.u of rndian Affairs, enclosed are 
two eopi.es of Department of the Army permit 2-950364, Colv:iJ.l.e River 16 , 
which would authorize the pl.aeement of 190, ooo cubic yards of f:i.l.J. material. 
for the conseruction of a 3. 8-mil.e aecess road from the V:i.J.l.age of NUi.qsut to 
the Col vi.l.le lU ver. 

The Alaska :Depart:ment of Enviromzenta1 conservation. bas issued a 
Certi.fi.cate of Reasonable Assurance pursa.ant to sect:ion 40l. of the Clean Water 
Act for your project and t:hey have found it to be in accordance wi.th the 
Alaska Water Qu.al.i.ey Sta:da.rds. In adclition., the AJ.aska. Di.v:i.s.ion of 
Gover.cmental. Coord.:i.Dati.on has certified that you:c proj eee i.s c:onsi.stent wi.th 
the Al.aska Coastal Management Program. These certifications are atu<:hed to 
the Department of the A%my :i;>erm:it and. will. become a. part of this permit when 
it .is finalized. 

If you ~ccept ~ conditions of the encl.osed permit, pl.ease s:ign and date 
both eopies and return them. -co us •. Since this is a federal. proj ~ct, t:here i.s 
no permit fee. The permit will not be val:id -unt:i.J.·we .have returned a 
f:i.nali.zed copy of the pe:rm:it to you.. No work is to be perfo:med in · ehe 
waterway or adjacent weel.ands until ycfu. have" reeeived a fi:la.li.zed copy of the 
permi.t. 

Nothing in this l.etter shall. be construed as excusing you. from eompl..iance 
wi.th other Federal, State, or loca..l seat:utes, ordinances, or regul.ations wiri.ch 
may affect th.is work. 

Pl.ease contact me at 753•:Z7l.6, or at the address above, if you have 
questions c::oncerning t:his matter. 

• Enclosure 

3/1E 
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AUC-22-97 11:29 PROM:ASCC ENGINEERING ID:907267S3SS PACE 5/1E 

• DEPARTMENT OF THE ARMY PER~IT 

• 

p~ tr.s. Bureau of l'adian Af:fa..:ixs 

Pe:mitNo. 2•950364, Col.vil.l.e ltiver 1.6 

JauiDC omee tt.s. Ar!ny Engineer Distr.ict 

. 
NOTE: The tetm "You,. 8Dd its cL!rivatives, • aed ill tbiiJ pesmit. llle8ZIS the pexmittee or my fatme tzaDsfe:oee. The te~:m 
"1:bis ol!ic::e" refezs to tbe appNpriate district or division office or the Corps of Bagineets !laYiDc jmiscliction aft~: the pemaitted 
actirif:) w the appzopzi&e omcw of tbd omce acting =c~er the aathorlt)' or the CO"'""""clin afficef:~ 

Yoa ce nthcb2ed to ped02m work ill ac:co~:dazu:e W'itb the ter=und (!()ndiliODS specifiecl below. 

Pzojeet lleso:ipt:icmo: The project: work consistS of wmt~ p1a.cement of l..90, oo cnbi.c ya:cls 
of fi.ll. uaaterial. in. 2Et ac::es o£ wetlands and fl.ocdpl.ai:ls for a 3. 8 mi.l.e road £%om ehe 
vil.l.age of Nui.qsut to the COl.vil.l.e River. T.i'Pical road eress-seet.ion £ootprin.e is 
so feet wi.th a 30-foot c:own.. w:i.dth. 'l'.be road hei.ght is app:oximately 3-foot high 
with a laye: of insulation With 3li:1V side slopes. Three najor cul:verts are incl.uded 
for s:ream crossings. 

All. work shall. be conducted in accordance wi.th the attached plans, 6 sheets dated 
.lUl.y and September 1.995 • 

ProiectLocation: 'the ~ project i.s l.ocated in secti.ons 1.3, 24, and 25 cf 
T. l.O N., R. 4 E., sections l.S, 1.9, 30 and 31ofT. 10 N., R. 5 E., and secti.cms 6 
and 7 of T. 9 N., R. 4 E., OGU.at Meriaian. 

General Coaditions: 

L The time limit for completillg the work autborized eDds on January 30, ~999 • If you fiDd that you need 
11101e ti=e to complete the •thori:ted .actmty. :oubmit yom- tequest !or a mae extension to this office !or COftSideration at !east 
one mOZ&th before the above date is reached. 

2. Yoat :must m•iatain the activity' authorized by this pens2it in good coz:t.ditioll and in eon!orm.m.ce with the terms aad c:ondi• 
tioas o! this pec:aa Yott are not relieved o! this reqairem=t if~ abandon the~~ aeti'rity. althoagh you =ay make 
a good faith traDster to a tbitd party m eompliance with Gaaenl Coudition 4 below. Shoald you wish to c:e:ue to mail:tf;ttin 

tbe all~ aetivitr or should you desire to abandon it without a good faith ~~. you IDWOt obtain a modifieation o! 
Uzi5 pei:IDit from this~ 'Wbich may~ ~tiozt oftbe-. 

3.. tt ~ disco~ any pte\'iously liDimown historic or atc:heologi=l rema1lls wbile accomt»Ushbal ~ activity authorized by 
this permit. :you m=t iwmediatefy notiry this omce oC what you have £oaDd. We will bdtiate· the Federal and ~ cootdina
tion requized to ~ if the :emaiDs wurant a reeovery effort or if the site is eligible ror listiDI in th~ Na~ Register 
of Historic: Places. 

• ENG FOftM 17%1, Nov 86 EOITION OF SEP 82 1$ OBSO&.ETC. (3:1 CFR 325 (.A:ppatdbc A)) 

1 
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... If -you. o5ell the pmpezty aDCciated with this permit. :J'OU 'I:IIUt obtaizl the AiJ"t'"'* of tbe DeW OWJICUs the space~"") 
met forwam a copy oftbe pemlit tow. office to~ the trm~ of this amhorizatioa. W' ,J 

5. If a coGditicmed 'IIJUer quality ceztificatiou 1la. beesl ~ for your project, you IO'IIIt c:ompl:r wftt:l tbe CC7D'f"rtiofts spec:ifled 
m the certmez&:iozl a spee:iai mnditious to this PftDiit. For yoar ~ a COPY o! the certifiaf;ioD is attached if it~
tams G1lcb COQdit:inn• 

6. You must aiiow tepraelltafms fmlll tbis office to iDSpect the aatbozized, lldirity at ;my time cJeemed lleC '' 7 to emure 
e. it • beiDc w =-hem aeccmp&sbed m accozdmce with tbe te!IDS ad CIODditiorw o£ )'Oar pemDt;. 

Spec:ial Coztcfitiaus: 

1.. Aet:ivi.ti.es associated w.ith th:iS project shall be restneeed eo the peri.od . 
J.S August to l.S-May to avoid impacts to spectacl.ed. eiders. MOdi:fi.ead.cms to ~ 
schedule must preceded by consulta.tion with the Fi.sh and Wi~dlife Sexvice and wil.1 be 
subjec:t to te:rms. and conditions :ecommendecl by t:he servi.c:e for protec:P.on of the 
specta.cl.ed. eiders 

Conti.nn.ed an 2A 

( ) Section 10 or the Rher$ and Harbors Act of 1899 (a3 u.s.c. 403). 

< > Sec:ticm 404 or the aeaza Water Aet (33 u.s.c. 1344 ). 

( ) Sectiou 103 of the MmirJe P'xotectiozz. B.eseut:h aDci Sanctuaries Act of 1972 (33 U.S.C. 141"'). 

a. Damaies to tile pem:Utted projeet or uses tbeRof s a ftSU!t o£ other pecwitted or 1mpetmiU:ed adi'riti~<IC' from aatural 
C&1UeS. 

b. Damages to tbe permitted ~ or uses thereof as a result of CW'%eDt or~ activities =~ by or on behalf 
of tbe Umteci States m the public iuterest. 

c. Damages to pelSODS. pmperty. OC" to other pemzitted or wOipeumUed a:ctmties or structures caased O:r the activi~ 
a~ by this permit., 

• 2 
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• 

• 

. 
Speci.al. Conditi.cms CoDtimte4 

' -- --.r -".: -""-'T, • • • .... "J,., of --~'T .. ~- ~~...;,. .. ~""ow 2. .........: -~ -....gattLeDS: ~ mnUJOze ,cr-cemextt: ~ .......... -t:"-- ·~ 
($Jlix spp.} stands and streams. 

3. Ba.t:ural. ~ paeteJ:X~S shall. be asai:nt:ailted to the exeent pxa.cticahl.e 
!)y t:he instal.lation ~ <=J.veres in Stdfici.ene :a:amber ana. ~ze eo p:evem: 
pondi ng. CW.. vert:s sball he i.Dst:al.1ed cu:ui maintained so that ope:n.te 
effi.d.entl.y for the llfeeilue of the projec:t:. 

4. All. beavy eqa:ipment opera~<m. wlll. be c:tmfiued to the project: fOOtprint to 
prevene ~eeesscu:y damage to che insulating layer of vegetation in wetlands 
that protects the pex:mafl:'ost in adjacent areas~ 

Special. information: 

Any c:ond.:ition inco:porated by ~erence into this pe:rm:it by Special. Ccmditi.cm 
or~ Ccmd:i~ S, remains a canditi.on of chi.s pexmie lml.ess expressl.y 
modi.fieci or de.leeed, ;n writing, by the D:ist:ri.ct Ecgineer or his au'Chori:ed 
:r:epresentaeive • 

, 

.. 

-2A-
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.. -~U~~~ ·(lliW m~~$L~m 
DEPAB.TMENT OF PIS.B AND GAME 

HABITAT & RESTORATION DNISION 

Mr. Nicholas Boerger,. PE 
Tmnsponation Engineer 
ASCG InCOtpOiated 
301 Axctic Slope Avenue, Suite 200 
Anchorage.. AK 99518-3035 

Dear Mr. Boerger 

RE: Nuiqsut/Colville River Access Road 

IVAI ..U......, ...... ..., ....VY..,.f..,.,#l 

The Alaska Department ofFish and Game Habitat and Restoration Division has reviewed 
the environmental assess• neat for lhe Colville River access road projeCt. We support me 
proposed extension of the existing road system to the Colville River. We feel this 
alternative will provide access to the river while eUminating the need for additional 
instrea:m dredging which .has the porential. to disturb aquatic habitat used by fteshwaret" 
and anadromous fish.. The proposed project will use existing gravel resources srockpiled • 
from channel dredging. 

It should be noted that the three sueam systemS crossed by the road system are likely to 
contain fish. Drainage stmctureS at these crossings will require fish passage pennits from 
the Alaska Department ofFISh and Game.. 

Alvin G. Ott 
Regional Supervisor 
Habitat and Restonuion 

cc: Nancy We~ ADNR, Faitbanks 
Patrick So~ USFWS,. Fairbanks 
Keith Quintavell, NSB, Batrow 
John BmT, ADF&G/SF,. Fairbanks 
Terry Hayn~ ADF&G,. Fairbanks 
Pete McGee, ADEC,. Faitbanks 

AGO/crh 

.. 

• 



•• 

• 

• 

AUG-22-97 11:31 FROM:ASCG ENGINEERING 10:9072676396 PAGE 9/lB . . 
... :::: -. -. · ,-, --- . -:: -- . ;-: -, 0,': ;, { TONY KNOWLES, GOVERNOR 

l • : .. • ' l ( ("\,; ••. .-; ill~ 
: ! I ; 6 • ~ - • ·~ • t • I:\\ '\' ... ' • ' 

• \.. • , loJ • ' ! • ~ , : j l, \ "'• • f\1 I \ 

::_~;:~~~:~;:; I 
.·: ~ 

.:(. .... .-:· .r• 

:~:~~ ~;,.o. T'c;:· ·~ .. 
FISH HABITAT PERMIT 

FG9S-m-02o7 
--··~ e# .i ~: .. ·.: ,.- ........ 0. 

: - -: --_ .. :i·:· -·. ·-

Mr. Carey Meyer 
ASCG Incorpoxated 
301 Aictic Slope Aw:nue, Suite 200 
ADchoxage, AK 99518-3035 

Dear Mr. Meyer: 

RE: Culvert Installation; Three Unnamed Tributaries to the Colville River; Section 
6. T9N, RSE. UM; Section 25, TlON. R4E, UM; Section 31? T!ON. RSE, 
UM. . 

Pmsuant to AS 16.05.840, the Alaska Department of FISh and Game (ADF&G) has 
n:viewed the proposal submitted by you on behalf of the U.S. Bweau of Indian A:ffaiJ:s 
to install a single 10-foot mameter cormgated stx:el culvert at the referenced locations. 
The c:ulvet1s will be installed in conjtmction with CODStiUCtion of a 3.8 mile gxavel road 
from the existing Nuiqsut fresh water lake road to the Colville Rivero In-water 
construction activities will occur chtring tbe winter months. No sueam diversions wUl 
be required. A ~lete description of the proposed project was provided to the 
ADF&G by letter dated July 31, 1995, and by copy of the Army Corps of Eugineers 
Public Notice Colville River 16 dated August 2, 1995 (enclosed). 

The unnamed streams support resident fish species in the area of your ~ 
activizy 0 In addition they are believed to seasonany support anadromous whitefish and 
Dolly vm1en which are tm:SeDt in the adjoining Colville River. However. to date, 
these stteams have not lien. cataloged or legally designated 1lilder AS 16.0S.870(a). 
Based upon our review of your ~ your proposed project bas the potential to 
obstmct the efficieot passage and movement of fish.. 

In accordance with AS 16.05.840~ project approval is hereby given subject to your 
proposed scope of wor.k and the following stipulations: 

(1) 

(2) 

Each colvert shall be co~ operated, and mainr3ined for the life of the 
stroctm:e(s) in accordance with the terms of this pemrlt soch that free passage of 
fish is assured. Any obstruction to the free ~ae of fish (e.g., pen:hed 
cnlv~ outWash gravels, excessive water velocities) shall be restored to tbe 
satisfaction of the ADF&G; 

Locations for culvert installarlon shall be properly located and sta1a=d prior to 
winter constiUCtion to facilitate accurate location after snow cover and drift 
OCCUIS; and 

11~ 
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Mr. Carey Meyer 
FG95-m-o207 

-2-

(3) Culvert inverts shall be depressed 18 inches below the stream. thalweg elevation .c~) 
and shaD. be sloped to match the existing sb:eam channel. 

The pemJittee is responsible for the actions of co:otta~ agentS, or otber persons who 
perform work to accomplish the approved plan.. For any activity. that signifit:a••lly 
deviates from the approved plan, the permittee stiali notify the ADF&G and ob'tlin 
written app:pval m the form of a permit amendment before beginning the activit;y. Any 
action taken by the permittee, or an agent of 1he pennittee, 1hat increases 1he pmj~s 
overall scope or tbat negateS, alters, or minjmkes the intent or effectiveness of any· 
stipu]ation contairei in this permit will be deemed a significant deviation from the 
approved plan. The final de;termjnarion as to the significance of any deviation and tbe 
need for a permit ameudment is the responsibility of the ADF&G. Theiefore, it is 
:recommended tbat the ADF&G be consulted immexfiately when a deviation from the 
approved plan is being consideted. 

This letter constimtes a permit issued under tbe authority of AS 16.05.840. This 
pennit must be retained on site du:riDg consttueti.on. Please be advised that this 
approval does not :relieve you of tbe responsibility of securing other permits, state,. 
federal or local. . 4 

This permit provides reasonable notice from the commissioner that failure to meet its 
n:rms and conditions constitnres violation of AS 16.05 .860; no separate notice under 
AS 16.05.860 is required before citation for violation of AS 16.05.840 can occur. 

Putsaant to 6 AAC 80.010(b), the conditions of this permit are consisteut with the 
Standards of the Alaska Coastal Management Prognun and the North Slope Borough • ·. 
Coastal District Program (specifically General Conam-ence GC-7). 

In addition to the penalties provided by law, this permit may be tennfuated or revoked 
for failure to comply wi1h its provisions or failme to comply with applicable stamtes 
and regulations. The department reserves the rigbt to require nridgation measures to 
correct disruption to fish and game created by the project and which were a direct 
result of the failure to comply with this permit or my applicable law. 

The recipient of this pennit (peimittee) sb.aU. indemnify, save harml~ and defend the 
departm~ its agents and its employees from any and all claims, actions or liabilities 
for injuries or damages sustained J>y any person or p1openy arising directly or 
indirectly from permitted activities or the pe••••itree·s performance under this pennit. 
However, this provision has no effect,. if, and only if, the sole proximate cause of the 
injury is the departtnent, s negligence.. 

Sincerely, 

David Benton, Deputy Commissioner 

/f/~W~ 
BY: Alvin G. Ott, Regional Supervisor 
iiJIV" Habitat and ~tation Division 
V,- Alaska Depaitment of FISh and Game 

Enclosure: • 
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Mr. Carey Meyer 
FG95-m-m07 

cc: w/o enclosure 
N3DCY Welch, ADNR, Fakbanks 
Pete McGee, ADEC, Fairbanks 
Don Kohler, Acoa Alr.b.ol3ge 
Pattick Sousa, USFWS, FahbaDks 

-3-

Mony Bimbanm., SPCOIDGC,. .Anchotage 
Keith Quintave~ NSB. Bauow 
Pied Andem:n,. ADF&G~ Faiibanks 
Keith Scbnltz, ADF&G~ Fairbanks 
Teay Baynes, ADF&G, ·Fairbanks 
cad Hemming,. ADF&G, Fahbanks 

AGO IBM 

ID:9072676396 PAGE 11/1!1! 

August 4,. 1995 
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TONY KNOWLES. GOVERNOR 

... __ ...; 
,r : . 

. ~ .:~ ~:~ ,..- OFFICE OF THE GOVERNOR 
~· . : .. .. - ~=· .~ . 
. :-- .,., .. -- .- :, ·.~! OFFICE OF MANAGEMENT AND BUDGET 
·- ~·· . . . DMSION OF GOVERNMENTAL COORDINATION 

~ ~.HEGI~ OfRCE . t:1 CEHTJW.OFFICE 
3601' ~SJREEJ", sfJrrE 370 P.O. SOX 1'toa:11) 
~ AK 8$503o5930 JUNEAU. A(.ASICA 99B11.(J(J3() 
PH: 1907)269-7470/FAX: 1907JS61·6134 PH: (907)46S-S582/FAX: (907}465-St175 

December 26, 1995 

Carey Meyer 
ASCG Incorporated 
301 Arctic Slope Avenue 
Anchorage, AK 99518-3035 

Dear ~r. Meyer: 

Subject FINAL CONSISTENCY DETERMINATION 
Colville River 16 
STATE LD. NUMBER AK9505-52AA 

The Division of Governmental Coordination (DGC} has completed coordinating the State's 
review of this Bureau of Indian Affairs' project for consistency with the Alaska ~oas·· 1 
Management Program (ACMP}. On December 15th you were issued a proposed cons1sten · 
finding for this project. 

The project is to construct approximately 4.0 miles of gravel road from the existing fresh 
water Jake road, proceeding southerly along the western bluff of the Colville River. 
Construction of the 3' high road will require the discharge of approximately 190,000 cy of fill 
material on approximately 26 acres of wetlands/waters of the U.S. Typical road cross-section 
consists of a 48' footprint, with a 30' crown width and side slopes of 3:1. The proposed 
roadway will include three 1 0' diameter culverts and 25 2-3' culverts for stream crossings 
and to maintain drainage patterns. 

The purpose of the project is to provide an access road from the Village of li_ufqSUt to the 
Colville River to allow consistent boat access to the main channel of the Colville River. During 
the summer it wiD promote barge service to Nuiqsut. During the winter, in combination with 
ice roads from the Colville River to Ollktuk Point, it wrll connect with existing gravel roads, to 
provide an alternative winter route for supplies and bulky equipment, The roadway will 
provide year-round access to the Colville River for commercial, subsistence and recreational 
use. 

The road Will terminate in a cul-de-sac atop the bank of the Colville River. The construction 
of a ramp down frqm the river and an off-loading facility will be the responsibility of others . 

• N.""\AOMPROJ\COL VIL16.F\JII 
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Colville River 16 
AK9505-52AA 

-2- December 26, 1995 
Final Anding 

Mitigation measures include three culverted stream crossings to maintain hydrology and 
reduce impacts to the aquatic environment, winter construction to minimize construction 
impacts and the use of insulation in the roadway to minimize gravel quantities and reduce the 
fill footprint. 

The project is located at T. 10 N., R. 4 E., Sections 13, 24 and 25; T. 10 N., R. 5 E., sections 
18, 19, 30 and 31 and; T. 9 N., R 5 E., Sections 6 and 7, Umiat Meridian, near the vntage 
of Nuiqsut. 

This final consistency determination, developed under 6 AAC 50, applies to the following 
State and federal authorizations: 

U.S. Army Corps of Engineers {COE) 
Sections 10 & 404 
Permit No. 2-950364 

Alaska Department of Environmental Conservation (DEC) 
Section401 
Certificate of Reasonable Assurance 

Alaska Department of FISh and Game {OFG} 
Fish Habitat Permit 

Your project was reviewed for consistency by the Alaska Departments of Natural Resources, 
Environmental Conservation, and Fish and Game, and the· North Slope Borough. Based on 
modifications to your project that represent .a consensus between you and the State, as 
provided for under 6 AAC 50.070(k), the State concurs with your certification that the project 
is consistent with the ACMP. These modifications will appear as stipulations on the State 
permits noted: 

1. The tiD material shaD be placed in a layer at least four feet thick, and if less than four 
feet of fill is used, Typar material must be placed before sufficient amount of flU be 
pJaced on the ground and have a ratio with maximum side slopes of 2:1 
(horizontal:vertical}. 

RATIONALE: This measure is necessary to protect the integrity of the permafrost and /or 
the natural contour of the land surface from degraomg. (6 AAC 80.140. Air, Land .. and 
Water Quality} · 

2. Natural drainage patterns shall be maintained in the area by the installation of drainage 
structures of adequate number and size to prevent flooding or excessive drainage of 

N:\AOMPROJ\COLVIL'16.FJN 
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AK9505-52AA 

adjacent wetlands. 
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December 26r 199~,,~"".·· 
Final Rndi.} 

RATIONALE: The intent of this stipulation is to assure adequate drainage of the area to be 
filled and to protect the water quality of the CoMDe River and adjacent wetlands. (6 MC 
80.140. Air, Land, and Water Quality) 

3. All flU and equipment operation shaD remain within the footprint of the project. 

RATIONALE: The intent of this stipulation is to minimize the loss of wetlands, prevent 
unnecessary damage to the insulating vegetation layer and to protect the water quality of 
:tf1e Colville River and adjacentwetfands. (6 AAC 80.140. Air, land, and Water Quality) 

4. All cuts, fills stockpiles and disturbed areas shaD be stabifrzed to minimize erosion and 
subsequent searmentation of streams and wetlands. Runoff during construction may need 
to be controlled to prevent sediments from entering wetlands and other surface water 
bodies. 

RATIONALE: The intent of this stipulation is to protect the water quality of the Colviile River 
and adjacent wetlands by preventing erosion. (6 AAC 80.140. Air, land, and Wat·· , 
Quality) . 

5. Any potential fuel storage areas on or near the road terminus should be lined and bermed 
in accordance with 18 AAC 75, Oil and Hazardous Substances PoJiution Control. A copy 
of these regulations can be obtained by contacting Mr. SUI Smyth in the Public Service Area 
Office at the Department of Environmental Conservation, 610 University Avenue, Fairbanks, 
Alaska 99809-3643. 

RATIONALE: The intent of this stipulation is to protect the water quaflty of the adjacent 
wetlands and the ColviUe River from hydrocarbon contamination. (6 AAC 80.140. Air, 
Land, and Water Quaflty} 

Copies of the applicable ACMP statewide standards and district policies were previously 
provided. 

As provided under 15 CFR 930.64(c), federal authorization of your project will be made with 
the full understanding that your original project proposal has been modified as described 
above. 

If changes to the approved project are proposed prior to or during its siting, construction, or 
operation, you are required to contact this office immediately to determine if further review 
and approval of the revised project is necessary. 

N~\ADMPRO.J\COLV1L16..FIN • 
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Colville River 16 
AK9505-52AA 

.• 

December 26, 1995 
Fmal Finding 

The State reserves the right to enforce compliance with this final consistency finding if the 
project is changed in any significant way, or if the actual use differs from the approved use 
contained in 'the project description. If appropriate, the State may amend the State apprQvals 
listed in this final consistency finding. 

Other Concerns/Advisories: 
The Department of Natural Resources,. Office of History and Archaeology reviewed the 
Environmental Assessment for this project and commented that the word •dig• should be deleted 
from nne 2,. page 12. · 

If cultural or paleontological resources are discovered as a result of this activity, we request 
that work which would disturb such resources be stopped and that the State Historic 
Preservation Office (762-2626) and the U.S. Army Corps of Engineers (COE) (753-2712) be 
contacted immediately so that consultation per section 1 06 of the National Historic 
Preservation Act may proceed. 

Please be advised that although the State has found your project consistent with the ACMP, 
based on your project description and any stipulations contained herein, you are stiU required 
to meet aD applicable State and federal laws and regulations. Your consistency determination 
may include reference to specific laws and regulations, but this in no way precludes your 
responSibility to comply with other applicable laws and regulations. 

By a copy of this letter we are informing the COE of our determination. 

If you have questions regarding this determination,. please contact me at 269-7475. 

Sincerely, 

~~ 
Arlene Murphy 
Project Review Coordinator 

cc: Uoyd Fanter, COE 
Tim Wmgerter, DEC 
Michele Jesperson, DNR, SHPO 
Dee Olin Hoffman, NSB 
City of Kaktovik 

N:\ADMPROJ\COt.Vll 16.AN 

AI Ott, DFG 
Judy Chapman, DNR 
Edward Hopson, ASRC 
Dee Ritchie, BLM 
Bureau of Indian Affairs, Juneau 



Muv-~~-~7 11•35 FROM:ASCG ENGINEERING 10:9072676396 PAGE 16/1 

---· . - . - - .. -·.. . - ... .. . , 

DEPT. OF ENVIRONMENTAL CONSERVATION 

DIVISION OF AIR. AND WATER QUALITY 
Major Facilities and WaJJ::r Pemlits Section 
410 Willoughby Avenue, ~uite 105 
Jnnea.n, AK 99801-1795 

Telephone: (907) 465-5276 
Fax: (907) 465-5274 

TrY: (907) 465-5133 

NRO File: 950364 

September.-26, 1995 

Mr. Boerger 
ASCG~Inc. 
30i Aictic Slope Avenue 
.Anchornge,. AK 99518-3035 

Re: Certificate of:Reasouable Assurance, Colville River 16 

. Dear Mr. Boerger. 

In accordance with Section 401 of the Clean Water Act oflm and provisions of the Alaska 
Water Quality Standanis, the Department ofEnvironmental Conservation is issuing the enclosed 
Certificate of Reasonable Assurance for the proposed construction of. approximately 3.8 miles of 
grnvel access road to provide consistent boat access to the main channel of the Colville River,. 
promote summer barge servi<:e to Nuiqsut, and provide an altemative winter route for supplies and 
bulky equipment. 

Department ofEnvironmental Conservation regulations provide that any pe:son who disagrees • 
with any portion of this decision may request an adjudicatory hearing in accotdance with 
18 AAC 15.200-310. The request should be band-delivered or mailed to the Commissioner of the 
Department ofEnviromnental Conservatio~ 410 Willoughby A~ Juneau, Alaska 99801-1795. 
Failure to file a sratement of issues within 30 days of receipt of this letter shall constitute a waiver 
of your right to judicial review oftbis decision. 

By copy of this letter we are advising the U.S. Army Corps of.Engineers of our actions and 
enclosing a copy of the certificate for their use. 

Sincerely,. 

&df.lillcA~ 
David c. Sturdevant 
401 Certification Team Leader 

Enclosure: Certificate ofReasonable Assurance 

cc: USCOEI Anchorage ADEC/Juneau 
USFWS/Fairbanks ADNR/Fairbanks 
EP A/AOO ADF&G/Fairba:nks 
NMFS/Juneau ADEC/Fairbanks 
Village ofNuiqsut, c/o B~ P.O. Box 25520,. Juneau,. AK 99802~5520 • 
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STAlE OF ALASKA 

DEPARTMENT OF ENVIRONMENTAL CONSERVATION 
CBR:IIFICATE OF REASONABLE ASSURANCE 

lD Older to preYa1t and mini•nim peseutmd fUtme pollulion, whelltoalQng maoagemem decisions 
thatdfecnvaste ge-.utlati~ the pemlit1ee sball CODSiderthe follo'WiDc ~of priority options as 
oudincd.mAS 46.06.0217 whidlinclude waste ~n:duetion, recydiug of waste, waste ueatment, 
and waste disposal. 

Public Noti<:e of the appli<:ation for tbi$ cenifk:ation has been made in aa:o~ with 
18 AAC 15.140. . 

water Quality Certi&ation is requmx~ ror the proposed ae1ivity bcc:au.se the activity wm· be 
authotb:ed by a Departmem of the A:tr.ty pem:Ut identified as Colrille Rmr 16,. 9S0364. and a 
disc:barge !Day ICSU1t fiom the proposed activity. 

Having~ the applbaionaad COJDD'ACX1ts1eceived inzesponse to the public~ the AJaslca 
Depaatmeut of~ Cousavation cettifies U. ~ is 1easomble asslllauce that 1hc 
proposed aaivity. as wdl eaJJy discbaEgc which may res:a1t, is in compJiaDr.c with tne n:quiteatents 
of Sec1ion 401 of the Oem Water Act and the Alasb Water- Qna1ity S1andmds, 18 AAC 707 
pmyidcd tbM: 

1) Natural drainage pam"ls ~ be maintained in the area by the iDstaiiadol1 of~ 
stluctutes of adequate number and~ to prevmt flooding or excessive dxaismgc of adjacem 
'WI"tlands, 

· Rgti(mgle! The inl=t oftbis stipulatioo. is to assure adcquale diainage of the area to be fillecl 
aud to protect tbe water qnality of the Colville Riwr and adjacent wflitl;mck (18 AAC 10 
Alaska Water Quality Standards). 

2) All fill m ~ upet;ation shall remain within the footptiDt of1he project. 

Raticmgle: The intent of this stipUlation is to miuimjm the loss of wetland$. ptevmt 
~Y damage lO the iDsula1iDg vegelalion layer and to protec1 the water quality of the 
Colville River aad adjacent wetlands (18 AAC 70 AJasb Water Quality S~). 

3) An~ fiDs ~es and <1istwbed amiS shall be stabilized to mi11iuri~ ezosioD anci 
subsequent ~ofsuamsand wetlaoc:is Runoff duriDg ~may need to 
be wnt~olled 10 pxev=t sediments from entering~ and othcrWifau; watt:.r bodies. 

RQligru:.lk: 1hc iDtea.t of'the stipglation is to pwtect the watet quality oftb.e Co.lviUe Rivw:r 
and~~ by preventing erosion (18 AAC 70 Alaska W$r ~ $1andards) . 
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8-26-1997 8: I2I6AM FROM BROOKS ASSOCIATES 9072727194 
··-~ -· .. • • •• ·- ................. &.11 &.&&.,.,., .... ~ ... ,.,. 

Mr. Boecgei -2-
ASCG,Ine.. 
Certificate oflteasonabl~!:: ~Colville Rivu 16 

4) Any pot=tial fUel~ ar:eas on or near the road tcrmimw shoDld be lined aud beru=dm 
accordanec witb 18 AAC 75, Oil and Hazar:dous Substm«S PoDunon Control A copy of 
~ regntalious caat be obtained by~ Mr. Bill Sm)1h in 1Jic Public Serviee: Al'ta 
Ofli<:e at the Depat1m.ent ofEuviroDmetltal Conser:vatioD,. 610 Uuiveasity Avenue, P~ 
Alasb. 99'"/09-3643r Phone No-451•2360. 

llDtionak: The iDteDt ofthb sripnlatiou ~1o protecttbcwmctqaality of1beadjacentwetlaDds 
ami the. Colville RM;r from b)"<hocalbou ~~ (ll AAC 70 AlBa Water~ 
~). 
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ARCO Alaska, Inc. 
Post Office Box 100360 
Anchorage Alaska 99510-0360 
Telephone 907 276 1215 

August 15, 1997 

To: Distribution 

Re: ARCO Alaska. Inc. 
Kuparuk River Unit 
Tarn Project Application 

ARCO Alaska. Inc. (AAI) requests approval for the construction of two drill sites and 
access road near the Kuparuk River Unit for the development of the Tarn Project. 
Enclosed is a plan of operations, environmental evaluation, and associated permit 
application forms. Application fees will be forwarded to individual agencies at a later 
date. 

AAI is seeking approval to begin construction activities in late November of 1997. The 
proposed drill sites (DS 2L and DS 2N) are outside the current Kuparuk River Unit 
boundaries; however, AAI is preparing an application to extend the unit boundaries to 
include the Tarn Project . 

Please contact the Kuparuk Environmental Department at 265-1173 if there are any 
questions regarding this application or by electronic mail at lpekich@mail.arco.com. 

~j}e:p &L; J__ 

~.Pekich 
Environmental Coordinator 

ARCO Alaslca, Inc. is a Subsidiary of AUantlc Richfield Company 



Steve Schmitz 
State of Alaska 
Department of Natural Resources 
Division of Oil and Gas 
3601 C Street 
Anchorage, AK 99503-5937 

AI Ott 
Habitat Division 
State of Alaska 
Department of Fish & Game 
1300 College Road 
Fairbanks, AK 99701 

Joe Sautner 

Distribution List 
Kuparuk River Unit 

Tarn Project 

Alaska Dept. of Environmental Conservation 
555 Cordova Street 
Anchorage, AK 99501 

Bob Hughes 
Alaska Dept. of Environmental Conservation 
410 Willoughby Avenue, Suite 105 
Juneau,Aiaska 99801 

John Wolfe 
Joint Pipeline Office 
411 W. 4"' Ave. Suite 2 
Anchorage, AK 99501 

Glenn Gray 
State of Alaska 
Division of Governmental Coordination 
P.O. Box 110030 (431 N. Franklin) 
Juneau, AK 99811-0300 

Nancy Welch 
State of Alaska 
Department of Natural Resources 
Division of Land 
Northern Region 
3700 Airport Way 
Fairbanks, AK 99709-4699 

Brad Fristoe 
Alaska Dept. of Environmental Conservation 
410 University Ave. 
Fairbanks, AK 99709-3643 
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• Ed Meggart 
~, 

Alaska Dept. of Environmental Conservation 
410 University Ave. 
Fairbanks, AK 99709-3643 

Judd Peterson 
Alaska Dept. of Environmental Conservation 
555 Cordova St. 
Anchorage, AK 99501 

Bruce Batton 
Asst. Regional Director-Public Affairs 
U.S. Fish & Wildlife Service 
1011 East Tudor Road 
Anchorage, AK 99503-6199 

Philip Martin/Eric Taylor 
United States Dept. of the Interior 
Fish and Wildlife Service 
Northern Alaska Ecological Services 
101- 12 Avenue, Box 19 
Fairbanks, AK 99701-6267 

Uoyd Fanter 
U.S. Army Corp of Engineers 

• Regulatory Branch 
P.O. Box898 
Anchorage, AK 99506-0898 

Ted Rockwell 
U.S. Enivommental Protection Agency 
222 W. 7th Avenue #19 
Anchorage, AK 99513-7588 

Jeanne Hanson 
National Marine Fisheries Services 
222 W. 7th AVenue #43 
Anchorage, AK 99513-7577 

Jon Dunham 
North Slope Borough 
P.O. Box 69 
Barrow, AK 99723 

Commissioners 
Alaska Oil and Gas Conservation Commission 
3001 Porcupine Dr. 
Anchorage, AK 99501 

Commander (oan) 
1 1" Coast Guard District 

• P.O. Box 25517 
Juneau, Alaska 99802-5517 ·• 
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ARCO Alaska, Inc • 
Kuparuk River Unit 

Tarn Project 

Plan of Operations 

Applicant: ARCO Alaska, Inc. (AAI), Post Office Box I 00360, Anchorage, Alaska 99510-0360. 
Point of Contact Lisa L. Pekich, Environmental Coordinator, Kuparuk Environmental Department, 
telephone: (907)265-1173, FAX (907)263-4035. 

Location: Sections 28, 33, and 34 Township 11 North, Range 8 East. Sections 4, 5, 7, 8, and 18 
Township 10 North, Range 8 East. Sections 13, 14, 23, 22, 27, and 34 Township 10 North, Range 7 East. 
Section 3 Township 9 North, Range 7 East. North Slope Borough, Alaska. The proposed Drillsite 2L is 
located approximately 6.2 miles from the existing Drillsite 2M on the Kuparuk River Unit. The proposed 
Drillsite 2N is located approximately 2.9 miles from proposed DS 2L and 8.3 miles from the existing 
Drillsite 2M on the Kuparuk River Unit. AAI is preparing an application to the State of Alaska to expand 
the Kuparuk River Unit to include the proposed facilities. 

Work: AAI proposes placement of 505,670 cubic yards (cy) of gravel fill material into 72.8 
acres of waters of the United States (U.S.), including wetlands, to construct two drillsites, an access road, 
pipelines and powerlines in the Kuparuk River Unit for oil and gas production: 

acreage cubic vards to:p of pad dimensions 
l. Drillsite 2L access road from DS 2M 41.2 285,600 30' X 37,800' 
2. Drillsite 2L 8.1 63,040 320' X 985' 
3. Drillsite 2N access road (from DS 2L) 16.8 105,600 30' X 15,200' 
4. Drillsite 2N 6.7 51,430 240' X 1070' 

Total 72.8 505,670 

Note: Gravel road depth varies from 4.0' to 6.0'; an average depth of 4.8' was used to calculate fill 
quantities. Acreage includes area covered by gravel pad side-slopes. All volume is final 
grade estimate. DS 2L access road includes gravel fill at bridge crossings. 

Puroose and Need: AAI' s purpose for placement of fill material is to: construct access to positions 
(drill sites) which can be supported from the Kuparuk River Unit and to transport oil, gas and water 
produced from the Tarn reservoir to the Kuparuk Central Production Facility #2 (CPF-2) for processing. 
Sales quality crude will then be transported from CPF-2 by the Kuparuk Pipeline to the Trans-Alaska 
Pipeline and ultimately to market. Injection fluids from Kuparuk will be transported to the proposed drill 
sites by a pipeline. Since the oil will be processed at CPF-2, the drill sites do not require 24-hour operator 
manned oversight; however, year-round access is required to allow for daily operation checks and well 
maintenance. The proposed drill sites will be operated by the Kuparuk River Unit. 

Additional Information: Initial signs of oil in this area were first noted in the Bermuda well in 1991. A 
subsequent three well exploration program in early 1997 confirmed the oil accumulation was economic to 
develop. Current estimated reserve is estimated in the 30-40 million barrels of oil. At peak production, 
Tarn Development will add 10,000 to 20,000 barrels of oil per day to KRU production. The current KRU 
production is approximately 300,000 barrels per day. 

Drillsite 2L and 2N Development Schedule. AAI proposes to construct the gravel facilities, pipelines and 
powerlines during the winter of 1997-98. Drilling operations are proposed to commence during April 1998. 
Optimal production start-up is during 1998. Construction of drillsite facilities will occur concurrently with 
drilling operations . 

AAI Tarn Project- Plan of Operations 
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Drillsite Design and Facilities. OS 2L is located approximately 2.9 miles north of DS 2N and 6.2 miles 
southwest of DS 2M. The proposed drill site is designed to accommodate 15 wells on 30' spacing. The 
proposed gravel pad measures 320' by 985' (8.1 acres). The gravel pad will be constructed of five feet of 
gravel fill. The estimated volume of gravel fill required forDS 2L is 63,040 cubic yards. OS 2L was sized 
to provide additional storage space for drilling and construction materials. AAI is evaluating the material 
storage space requirements in order to minimize the gravel footprint. The proposed size of 8.1 acres was 
determined to be the maximum space requirements at this time. (See Drawing No. CEA-Rl:XX-3947.) 

OS 2N is located approximately 8.3 miles southwest of OS 2M. It is estimated 25 wells on 30' spacing 
will be drilled from OS 2N. The proposed drillsite will consist of a gravel pad approximately 240' by 
1070' (6.7 acres). The gravel pad will be at least five feet thick. The estimate volume of gravel fill 
required for OS 2N is 51.430 cubic yards. AAI proposes 30' spacing to accommodate future in-fill drilling 
at 15' spacing should additional reserves be identified during development. (See Drawing No. CEA-Rl:XX-
3947.) 

The surface facilities currently planned for both drillsites are: metering skid, emergency shut-down module, 
electrical control room module, trunk and lateral piping, well head shelters. and chemical injection skid. 
These facilities will be typical of other Kuparuk drillsite facilities. Space on the gravel pads will be 
provided for drill site facilities, wellhead shelters, area for rig movement. drilling material storage, and well 
work equipment. No reserve pits will be constructed. At this time, no processing of the production fluids 
is planned at OS 2L and 2N. However, AAI may install facilities for gas separation at one of the proposed 
drill sites in the future. 

The drillsite locations were optimized to allow development of the reserves discovered in the 1997 
exploration season and other potential areas of interest to the north and south shown by the 30 seismic data. 
Additional 30 data was collected during the spring of 1997 to identify any other potential accumulations in 
the area. 

Production and Miscible Injectant (MI) Gas Pipelines. A 16" pipeline will be constructed to transport 
produced fluids (crude oil, gas and water) to DS 2M. A 8" MI gas line from DS 2M to project area will be 
constructed on the same pipe rack. The pipelines will be elevated on VSMs at least five feet above the 
tundra to mitigate impacts to caribou passage. At the Miluveach River crossing, the pipeline will be 
maintained at the same elevation thus providing higher pipe height across the stream and adjacent riparian 
habitat. The VSMs are designed to accommodate four pipelines to allow for the two proposed pipelines and 
two future pipeline installations. 

Pipeline Route. The pipeline route will parallel the proposed road route as much as possible. The 
pipelines will be constructed at least 450 feet away from the road to minimize caribou disturbance and to 
prevent excessive snow accumulation. A maximum separation distance of 1000' will be maintained to 
allow visual surveillance from the road. 

Access Road. The proposed road route joins DS 2M to DS 2L and DS 2N. The entire route is 
approximately 10.03 miles long (See Drawing No. CEA-Rl:XX-3937 and 3938). The route chosen for the 
road provides the least amount of disturbance to wetlands. The road will have a crown width of 30 feet, and 
have a minimum gravel thickness of 4 feet with 2:1 side slopes. (See Drawing No. CEA-Rl:XX-3939) 
Estimated average gravel thickness is 4.8' based on field surveys of the proposed alignment. An estimated 
391,200 cubic yards of gravel will be required to cover 58.0 acres of tundra. Vehicle traffic is expected to 
be about five vehicles per hour ding construction and four vehicles per day after construction. 

The northern portion of the route will go directly through the existing West Sak 15 drill site. The West Sak 
15 drillsite is 2.0 miles from DS 2M along the proposed route. The existing gravel pad is approximately 
450' by 300'. This site was evaluated in 1993 by Woodward-Clyde and AAI as part of the Inactive Reserve 
Pit Program. The environmental information collected during that is presented in Appendix A. The 
construction of the Tarn road through West Sak 15 allows consolidation of gravel facilities. The ~isting 
gravel pad will be utilized as a construction staging area. After construction is complete, the site will be 
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rehabilitated to the approval of the agencies. A proposed rehabilitation plan and a schedule of activities at 
this site is included in Appendix B. 

Hydrology Studies. A field study was conducted during the 1997 spring breakup. Data on water surface 
elevation. velocity and hydrologic condition were collected at Trouble Creek. Miluveach River, Miluveach 
River Tributary, and Kachemach River Tributary No. 1. Additiona!ly. the road corridor was walked to 
identify other drainage features for consideration during design. In general. flow begins on top of a snow 
filled channel. As the flow increases it cuts through the snow to the bottom of the channeL For this reason, 
the peak water surface elevation does not always coincide with the peak discharge. It appeared that the 
flood peaks observed during the 1997 spring breakup were comparable to the 2- to 5-year flood peak 
discharge. Data from 11 north slope streams. which have been gauged for 5 to 26 years, were used to 
develop a set of regional regression equations to predict flood peak discharge frequency and magnitude for 
project design. 

Of special interest are Trouble Creek. Miluveach River. Miluveach River Tributary and Kachemach River 
Tributary No. 1. Trouble Creek is estimated to have a drainage area of approximately 7.3 square miles. 
above the proposed road alignment. and a 50-year flood peak discharge of 613 cfs. The Miluveach River is 
estimated to have a drainage area of approximately 107 square miles. above the proposed road alignment. 
and a 50-year peak discharge of 6410 cfs. The Miluveach River Tributary is estimated to have a drainage 
area of approximately 4.2 square miles. above the proposed road alignment. and a 50-year peak discharge 
of 380 cfs. The Kachemach River Tributary No. 1 is estimated to have a drainage basin area of 5.8 square 
miles. above the proposed road alignment. and a 50-year flood peak discharge of 977 cfs. The data report 
is available from AAI upon request. 

Culvert Placement. The proposed road route crosses several drainage features; the largest being the 
Miluveach River. A bridge will be constructed at this crossing location. The drainage directly to the west 
of DS 2M. "Trouble Creek" will also be crossed with a bridge. These bridges are discussed in the 
following section. Throughout the remainder of the road route. numerous culverts will be placed in the road 
to maintain natural surface drainage patterns. Culvert locations have been optimized using 1994 aerial 
photography and site inspections by the design engineers during break-up. 

Other than the Miluveach River and Trouble Creek, the Alaska Department of Fish and Game have 
identified three other locations that may be fish streams: a tributary to the Miluveach, and two tributaries to 
the Kachemach River. Fish studies are being conducted this summer to determine fish use in these areas. 
All fish stream crossings will be designed as specified in Stream Crossin!! Design Procedure for Fish 
Streams on the North Slope Coastal Plain (McDonald, et al .• 1984). Permanent culverts will be installed 
prior to break-up in 1998. No temporary culverts will be installed. (See Drawing No. CEA-RlX:X-3940 
through 3944). 

Miluveach River and Unnamed Creek (Trouble Creek) Road Crossings. Bridge crossings are proposed 
at both Trouble Creek and the Miluveach River. The proposed crossing sites and crossing structure 
configurations were determined based on several field visits, topographic surveys, and engineering analyses 
to minimize impacts to streams and roadway approaches. The proposed bridges will be supported by 
approximately 26-inch and 30-inch diameter steel piles, and will include steel sheet pile cell abutments to 
retain road fill and protect the bridge abutments from ice and erosion. Erosion protection will be provided 
along a portion of the roadway. The finished bridges are expected to look and function similar to the 12-
year-old Central Creek Bridge at Milne Point. 

The two similar bridge superstructures will consist of multiple, steel wide-flange girders in 40-ft. span 
configurations. The bridge decks will consist of precast concrete deck panels. The girders, panels, and 
foundation piles will be designed for drill rig type loads. The bottom chord of the bridges will be set a 
minimum of3-ft. above the 100-year flood elevations. In stream bridge piers will be designed for expected 
ice conditions . 

AAI Tam Project. Plan of Operations 
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The Trouble Creek bridge is proposed as a single-span 40-ft. bridge. With the addition of the sheet pile 
abutments, the minimum clear opening for stream flow would be 25-ft. Based on hydraulic analyses, the 
clear opening is adequate for expected snow, ice, and runoff conditions. 

The Miluveach River bridge is proposed as a three span 120-ft. bridge. The expected clear opening for 
stream flow is 105-ft. Based on hydraulic analyses, the clear opening is adequate for expected snow, ice, 
and runoff conditions. 

Stream bed scour of bridge piling and abutment sheet pile is not considered to be significant because the 
river bed and banks are expected to be frozen at breakup, and peak 100-year velocities are not expected to 
exceed 10-feet per second, but 5-ft. of scour will be assumed. 

The bridges will be designed in accordance with applicable industry and ARCO design specifications and 
standards. (See Drawing No. CEA-Rl:XX-3945 and 3946.) 

Material Source. The gravel required for construction of the two drillsites and the access road will 
obtained from Mine Site F on the Kuparuk River Unit. The open cell of Mine Site F is being dewatered 
under the NPDES No. AKG-31-005 (General NPDES Permit for Facilities Relating to Oil and Gas 
Extraction). The remaining gravel in the open cell of Mine Site F should be sufficient to meet the needs of 
the proposed development: however, a future aliquot to the north has already been permitted for expansion. 
If necessary, this aliquot may need to be opened to support this project. Gravel removal from Mine Site F is 
authorized under State of Alaska Material Sales Contract ADL 415353 and COE permit number M-840481. 

AAI is also evaluating other material sources to supplement gravel from Mine Site F and gravel quality at 
the proposed drill sites. These sources are Kuparuk Mine Site C and a gravel stockpile located at Nuiqset. 
The Nuiqset gravel may be unavailable due to the potential BIA-sponsored road. 

Road Stabilization. AAI requests approval to apply a soil stabilization product to the gravel roads and 
pads during break-up of 1998. The product identification name is EMC Squared Stabilizer. It is an earth 
materials catalyst (biocatalyst) designed to improve the cementation and stability of compacted aggregate 
and earth materials. The gravel mined from Mine Site F will frozen and not have an opportunity to drain. 
This will cause the road to be extremely unstable once it thaws. Therefore, AAI proposes to grade EMC 
Squared Stabilizer into the gravel surface during break-up. Product information and environmental testing 
results are included in Appendix C. 

Powerline. The electric power for DS 2L and DS 2N will be provided by upgrading the existing 
powerlines from CPF-2 to DS 2M. From this point, a new line will be trenched next to the access road. 
The line will run along the same route as the road. The line will need to be spliced at regular intervals, 
incorporating surface mounted splice boxes. AAI is still evaluating the technical details of this method of 
installation. Should this method of power transmission prove unfeasible, an overhead line will be proposed 
to be constructed to the same standards as existing Kuparuk overhead powerlines. 

Spill Prevention And Response. AAI will amend the Kuparuk River Unit Oil Discharge Prevention and 
Contingency Plan to include DS 2N and DS 2L and the associated pipelines. 

Drilling. One rig will be utilized to perform all initial drilling on DS 2L and DS 2N. The rig will be 
conducting drilling operations beginning as early as the end of April 1998 and completing in October, 1998. 
AAI is working with the rig owners and operators to evaluate the potential to use highline electrical power 
during drilling operations. 

Ice Roads. The Tarn Development will require an ice road to support construction of the pipeline during 
the winter of 1997-98. The ice road route the same as the proposed pipeline route. The Kuparuk River 
Unit has authorization for ice road construction in the Kuparuk River Unit. This land use authorization 
requires prior notification to ADNR of specific tundra travel projects. The land use permit is subjeet to 
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seasonal restrictions. The water requirement for construction of the ice road is estimated at 15,000,000 
gallons. 

Fresh Water Requirements and Water Sources. Fresh water is required for the construction of ice road, 
drilling activities, and road maintenance. Ice roads will only be required during construction of the road 
and pipeline. Sources authorized in temporary water use permit LAS 18597 will be used for ice road 
construction. A ten mile ice road requires approximately 15,000,000 gallons of water for construction. 

The sources listed in LAS 18597 will also be evaluated for long term use to support drilling activities. 
Approximately 1,840,000 gallons of water will be required to support drilling operations including camp 
requirements from April to November, 1998. Currently permitted sources within the Kuparuk River Unit 
are also identified as potential water sources. 

During summer drilling operations, a temporary HDPE pipe will be laid on the tundra approximately 0.75 
miles from DS 2L to the nearest permitted water source (LAS 18597). A remote pump and control will be 
used to supply water to the drillsite without need for a permanent access road. 

Snow Removal. A snow removal plan will be developed prior to commencement of drilling activities and 
incorporated in the Kuparuk Field Services Snow Removal Procedures. Kuparuk standard operating 
procedures require the use of snow blowing equipment to minimize gravel carry over to the tundra. As long 
as snow blowers are used, no snow removal restrictions should apply. If equipment other than snowblowers 
are used, snow will not be plowed into the drained basin on the northeast comer of DS 2N. DS 2L is not 
proposed to have any restrictions. 

Waste Disposal. Drilling wastes (i.e., muds and cuttings) will be disposed of through annular injection on
site and/or transported to a Class II disposal well either on the Kuparuk River Unit or to the Prudhoe Bay 
CC-2 facility. In the future, a Class II disposal well may be drilled on either DS 2L or DS 2N. No reserve 
pits are required. Well work waste materials will be managed according to the Kuparuk Waste 
Management Plan. During break-up of 1998, a temporary storage facility will be constructed to store 
cuttings while the road is being conditioned. A storage plan will be submitted to ADEC for approval as 
required in 18 AAC 60.430. 

All other solid wastes will be hauled off-site for handling according to the procedures in the Kuparuk Waste 
Management Plan. Materials will be reused and recycled to the extent possible. All other materials will be 
disposed of either at the North Slope Borough SA-10 landfill in Deadhorse, or managed at Kuparuk. 
Sanitary wastes that may be generated from the temporary drilling camp will either be hauled to the 
Kuparuk Operations Center wastewater treatment system or will be permitted under the General NPDES 
Permit for Facilities Related to Oil and Gas Extraction on the North Slope (effective AprillO, 1997). 

Fuel Storage. No permanent fuel storage is currently planned at either DS 2L or DS 2N. Temporary 
storage tanks will be used to support drilling and well work operations. 

The secondary containment for all fuel storage tanks will be minimum of 110 percent of the single largest 
tank or group of tanks manifolded together. Spill prevention details will be contained in each contractor's 
Spill Prevention Control and Countermeasures Plan (SPCC). North Slope best management practices will 
be used during all construction and production operations. 

Air Emissions. At this time there will be no significant air emission sources installed at DS 2N and DS 2L. 
Any future sources will be evaluated under the air construction and operating permitting requirements. 
Emissions from sources other than nonroad engines used to support drilling operations were evaluated 
under AS 46.14.130 (facilities requiring permits) and determined that no construction or operating permit is 
required. Use of electrical power to support drilling operations is currently being evaluated . 

Cultural Resources. Due to past exploration activities in the past, numerous archaeological assesMOents 
have been conducted in the Tarn Development area. In addition, an archaeological reconnaissance was 
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conducted in the proposed project area on August 6- I 0, 1997 by Dr. John Lobdell of Lobdell & Associates. 
The SHPO was verbally contacted on August I I. 1997 by Dr. Lobdell and a verbal clearance received. A 
final report will be submitted upon completion. 

Camp Requirements. Since no production processing will be conducted at DS 2N and DS 2L, no 
permanent camp facility is required. All construction crews will be housed at the Kuparuk Operations 
Center. A small camp will be used during drilling operations to sapport 24 hour drilling operations. 

Native Hire Policy. AAI has an aggressive affirmative action employment program that seeks out minority 
interest potential employees, including native Alaskans. At present, approximately 5% of AAI employees 
are Alaska natives. In addition, AAI has established strategic contracts with native owned corporations 
such as Alaska Petroleum Contractors and Houston Contractors. These companies are alliance contractors 
with the Kuparuk River Unit. 

Environmental Evaluation. A detailed environmental evaluation of the Tarn development area is 
contained in Appendix D. This evaluation was prepared for AAI by Alaska Biological Research, Inc. This 
evaluation includes a discussion on predicted impacts. 

Mitigation. AAI has incorporated mitigation measures listed in Table I into the design of the proposed 
project. These design features are the result of years of technical and environmental studies conducted on 
the North Slope. Table 21ists the proposed actions to minimize environmental impacts during construction 
and operation of DS 2L and DS 2N. 

Cumulative Impacts. The proposed development is located outside the current Kuparuk River Unit 
(KRU)boundaries; however, prior to unit boundary contraction in 1992, this area was inside the KRU. 
Therefore, the potential impacts of development in this area were considered in initial permit approvals 
associated with the KRU. In addition, advances in drillsite design technology have resulted in smaller pad 
requirements and reduced associated impacts. 

In the last few years, AAI has begun actively seeking smaller "satellite" oil accumulations in and near 
existing North Slope infrastructure. A 3-D seismic program conducted along the western bounded acreage 
of the KRU (extended approximately 6 miles west of the existing KRU boundary) has identified several 
satellite prospects which will be evaluated during future exploration drilling programs. Until exploration 
drilling is conducted, it is impossible to determine which prospects may become economic to develop. 
However, if proven, development will be coordinated and consolidated with the Kuparuk River Unit 
existing infrastructure. 

Future on-shore satellite development may possibly be conducted from existing gravel pads; however, new 
gravel pads (beyond DS 2L and DS 2N) may be required. In determining any potential development 
scenarios, AAI will evaluate new emerging technologies which could reduce/eliminate gravel pad footprint, 
eliminate access roads and reduce air emissions and apply these technologies as applicable to avoid and 
mitigate environmental impact. AAI will attempt to consolidate pipeline routes and utilize existing routes 
whenever possible. The addition of a new central production facility (CPF) is not foreseen at this time. 
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Table I. Design features used for avoidance and minimization of environmental impacts from the 
Kuparuk River Unit Tam Project, Alaska. 

Design Feature 

GENERAL DESIGN 
Review historical data on wildlife use within the 
proposed project area 

Collect baseline data from field surveys of fish, 
mammals (caribou), and birds (Tundra Swans, 
Spectacled Eiders) 

Obtain current low-altitude aerial photography (true 
color and CIR) of proposed project area 

Identify and map vegetation types and wildlife 
habitats in the proposed project area from aerial 
photography 

Coordinate with U.S. Fish and Wildlife Service on 
Spectacled Eider surveys (1993-1997) 

Use existing production and power generation 
facilities in the Kuparuk Oilfield 

DRILL SITE DESIGN 
Minimize size of drill site pad; 30' wellhead spacing 
allowing for future in-fill drilling at 15' spacing 

Provide powerline to drill site pad 

Drill sites designed for no reserve pits 

Zero permanent discharge from drill sites of solid 
and liquid wastes to tundra or other waters (no 
permanent camp required) 

Align drill sites with prevailing winds. 

ROAD DESIGN 
Route road through existing gravel pad at West Sak 
15 

Future development potential considered during 
selection of road alignment 

Identify potential culvert and stream crossing 
(bridges) requirements for road and incorporate into 
project design 

PIPELINE DESIGN 
Design vertical support members (VSMs) to carry 
additional pipelines beyond original project 

Expected Benefit 

Identify critical issues and wildlife species early in 
design process 

Identify important fish streams and locations for stream 
crossings to avoid or minimize impacts on fish; avoid 
or minimize use of areas used by Spectacled Eiders (a 
threatened species) 

Enhance environmental assessment and spill response 
planning; optimize facility siting 

Identify vegetation types or habitats types for 
avoidance or minimization; avoid and minimize 
impacts to higher-value wetland types 

Ensure protection of threatened species; optimize 
sampling of habitats along proposed alternatives during 
baseline surveys 

Eliminate need for additional facilities, minimize 
facility size 

Minimize habitat loss 

No significant air emission sources required 

Reduced pad size and eliminate potential for 
contaminant release from reserve pits 

Reduce impacts to tundra and wetlands, reduce 
contaminant release 

Minimizes snow accumulation and snow removal 
requirements. Potentially avoids need for snow fence. 

Consolidates gravel facilities on the North Slope 

Minimize need for future additional facilities; 
minimize additional road length 

Reduce alterations to surface drainage patterns; avoid 
or minimize effects of road on existing streams; allow 
free passage of fish; protect spawning sites 

Minimize number of VSMs and potenti.al impediments 
to wildlife (caribou) movements; reduce future 

AAI Tam Project. Plan of Operations 
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requirements 

Elevated pipeline, minimum 5' above ground; space 
pipeline at 400-1 000' from road 

Elevate pipeline height to greater than 5' at 
Miluveach River 

Space pipeline at least 450' and up to I ,000' 
maximum from road, where practicable. 

Connect proposed gathering line into existing 
production line at DS 2M to CPF-2. 

construction needs 

Allow free passage of caribou and other wildlife under 
pipeline; avoid need for caribou ramps 

A voids impacts to fish, wildlife, habitat, and water 
quality.. Enhances free passage for migrating caribou. 

Minimizes passage obstruction for caribou. 
Incorporates NSB management standard for visual spill 
detection. 

Minimizes the amount of habitat crossed by new 
pipeline. 

AAI Tam Project· Plan of Operations 
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Table 2. Proposed actions for avoidance and minimization of environmental impacts during 
construction and operation of the Kuparuk River Unit Tam Project, Alaska. 

Proposed Action 

Conduct all major activities (e.g., pipeline 
construction, bridge construction, gravel mining, 
place road gravel) during winter 

Construct pipeline during winter from ice road 

Provide on-site environmental presence during 
construction to ensure compliance with permit 
requirements 

Employ construction and operation technological 
advances and lessons learned through AAI's 20-plus 
years of experience on the North Slope 

Require secondary containment for all temporary 
fuel storage locations during construction 

Restrict on-tundra activities to permitted areas 

Prohibit work in streams during fish spawning runs 

Coordinate with U.S. Fish and Wildlife Service on 
historical and recent locations of polar bear den sites 

Strictly enforce speed limits within project 
construction areas 

Prevent icing of culverts by method of installation 
(during construction period), proper maintenance, 
and thawing as deemed necessary 

Strictly enforce speed limits on roads and pads, and 
employ dust controls 

Use existing KRU facilities for accommodating 
workers 

Prohibit hunting by oil field personnel and restrict 
public access 

Train personnel in proper interactions with wildlife 

Provide powerline to drill sites 

Expected Benefit 

Eliminate impacts of construction on wildlife; 
minimize impacts to tundra and wetlands 

Eliminate impacts of construction on wildlife; 
minimize impacts to tundra and wetlands during 
construction and eliminate impacts from an access road 

Minimize variances from permitted activities 

Minimizes overall impact, reduces probabilities of 
human, equipment, and design failure 

Minimizes or avoids spills to tundra and wetlands 

Minimize impacts to tundra outside of areas authorized 
by permit 

Reduce impacts to fish 

A void actions that would disturb denning polar bears 

Reduce potential impacts to wildlife; reduce accidents 
both on road surface and onto tundra; reduce 
accidental spills of contaminants during accidents 

A void flooding and impoundments during breakup; 
minimizes thermokarst; avoid gravel deposition on 
tundra 

Reduce potential impacts to wildlife; reduce accidents 
both on road surface and onto tundra; reduce 
accidental spills of contaminants during accidents; 
minimize dust generation 

Reduce duplication of facilities 

Protect fish and wildlife 

Reduce potential for harassment of wildlife; reduce 
adverse effects on personnel from interactions 

A voids significant air emission sources. Reduces noise 
in the area. 

. .. 
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Informational Meetings and Previous Coordination. AAI held an information meeting on April I, 1997 
after the Tarn discovery was announced. A summary of this meeting and a list of attendees is included in 
Appendix E. The alternatives identified at this meeting and associated AAI responses are listed below: 

Road, pipeline and powerline routing and construction: 

• "No road" development. AAI evaluated production of these drillsites without 
construction of a road connecting them to the KRU road system. This alternative would 
eliminate the need for 7.13 miles of access road from DS 2M to DS 2L including the two bridge 
crossings. However, the 2.90 mile road would still be required to connect DS 2L to DS 2N. In 
addition, larger pad space would be required for worker housing and storage of materials. An 
airstrip would also be required to allow for year round support and access to the drillsites. An 
airstrip and housing operations create additional noise disturbance to the wildlife in the area, 
require access to permanent water source (e.g., access road), and additional fuel storage, waste 
handling, and ice road requirements. 

These additional gravel fill requirements were estimated to be approximately 6 acres (65,000 cy) 
for the storage and camp, plus 32 acres (363,000 cy) for the airstrip (total of 38 acres, based on 
Alpine design information). The elimination of the access road from DS 2M to DS 2L would 
save 41.2 acres (285,600 cy). Therefore, reduction of impacts due to gravel placements are not 
substantially minimized by choosing the "no road" development. Construction of the road also 
avoids the impacts due to an airstrip, camp and fuel and materials storage and increased 
frequency of visual observations of the pipeline route. 

• A single-lane road. AAI considered construction of a single-lane road to support 
development activities. However, the size requirement for drill rig and workover equipment 
transportation does not allow for movement on a single lane road. Restriction to drill rig 
movement on ice roads creates a need for multiple years of ice road construction in the same 
area This increases the cost of operation of the facility versus the cost of full road. Use of this 
option could also require the need for installation of an airstrip to provide year-round emergency 
drilling support. 

• Evaluate culvert placement approach to alleviate cross-drainage impounding (pre
stake, arbitrary placement, place culverts in post-construction phase). The entire road route 
was walked by the design engineers during break-up in 1997. Cross road drainage locations 
were staked for installation during road construction. In addition, the road will be monitored 
during break-up of 1998 to determine if additional culvert placement is required. 

• Need hydrological data to support thickness of gravel on road. Hydraulic studies at the 
Miluveach River, Trouble Creek and cross tundra drainage areas were conducted during break
up and summer of 1997. The data from these studies were incorporated into the road and 
crossing designs. The final reports have not yet been finalized; however, will be available upon 
request. 

Pipeline and powerline routing and construction: 

• Pipeline height needs to be determined at a relatively early stage. NSB expressed 
concerns over 5' height. Elevated height at selected strategic locations is a possible scenario. 
AAI has been working this issue through the Alpine Development permitting process. An 
elevated VSM height at the Miluveach River crossing similar to the Alpine crossing was 
incorporated into the project based on the NSB concerns. 

• Pipeline and VSM sharing with existing and proposed (i.e. Alpine) faciliti~ will be 
considered in project design. This option was evaluated with the Alpine design team but 
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determined to not be economical. Currently, the pipelines are not on the same construction 
schedule. The proposed pipeline to OS 2L and OS 2N will be constructed during the winter of 
1998; the Alpine construction schedule is proposed for VSM placement in the winter of 1999. 
In addition, the proposed pipeline will tie into an existing production line at OS 2M. Sharing of 
VSMs with Alpine would require additional pipeline construction to CPF-2 (approximately xx 
miles). Also, the VSM spacing design for Alpine is greater due to the transportation of sales 
quality crude oil. A shorter VSM spacing is required for .three-phase oil transportation due to 
the additional pressure swings associated with gas production. 

Drillsite location: 

• Requires analysis of habitat value and wildlife use of the area. An environmental 
evaluation was conducted in the proposed development area. See Appendix x. 

Road crossing at Miluveach River: 

• Involve ADF&G and JPO early on with discussion of options for road crossing and 
pipeline at Miluveach River. Meetings were held on May xx, 1997 and July 15, 1997 with 
ADF&G. These meetings included discussion of proposed studies and bridge design. The JPO 
was contacted in early August but due to their limited involvement in the permitting activities, 
declined a project summary. JPO requested a copy of the permit application package. 

• In the absence of adequate fisheries data, assume that Miluveach is fish-bearing. Fish 
studies are being conducted this summer of 1998. Daily information on the study areas has been 
provided to ADF&G via e-mail from Dr. L. Mouton. 

In addition to the April I, 1997 multi-agency infonnation meeting, individual meetings were held with 
ADNR-Oil and Gas, ADF&G, USF&W, USCOE, ADNR-Lands, and ADEC. Input received at these 
meetings was either incorporated into the project design or included in the project plan of operations 
summary. 

AAI Alternatives Considered and Eliminated 

Full processing at the drillsites. AAI evaluated installation of a small scale production facility to separate 
the produced fluids and transport sales quality crude to CPF-2. This alternative was eliminated due to the 
determination that CPF-2 has the capability to process the fluids. This eliminated additional air emission 
sources at OS 2L and OS 2N. 

Culverts at Miluveach River. AAI conducted hydrology studies during break-up in 1997 to determine the 
appropriate road crossing at the Miluveach River. These studies indicated that culverts may not be 
adequate to protect the road crossing during spring break-up. Therefore, a bridge design has been 
incorporated into the project. 

Culverts and alternative road route at Trouble Creek. AAI evaluated four potential crossings for the 
drainage at Trouble Creek. Due to the incised banks, a culvert design required the road to go further south 
to cross Trouble Creek which included some tight curves. This route required relocation of energized 
powerlines at OS 2M plus additional gravel road. A bridge crossing provided a simplified crossing 
approach and was determined to be approximately the same cost. 

Different pad locations. AAI evaluated several different pad locations. The proposed locations were 
selected based on confirmed and potential reservoir development and environmental habitat protection. 

Powerline option. An engineering study evaluated three potential options for providing electrical power to 
OS 2L and DS 2N; an overhead powerline, trenching the cable, and installing the cable along the p!peline 
VSMs. The option to use the VSMs was eliminated due to concerns with cable sagging and caribou 
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migration. AAl has chosen the trenching alternative based on similar costs as powerline installation; 
however. the technical considerations with installation of a 35 KV A line under the access road, surface 
splicing requirements, and the Trouble Creek and Miluveach River crossing as still be evaluated. AAI will 
hopefully have this final decision by September 30, 1997. All agencies will be notified should the method 
of powerline installation deviated from the trenching alternative proposed. 

Miluveach River gravel borrow locations. Aerial photos indicated a potential gravel borrow location 
along the Miluveach.. A surface sample taken of the material in May, ·1997 indicates the material may 
possibly be suitable for road fill. However, due to the expedited timing of this project, a thorough 
evaluation was not able to be conducted. AAl will keep this potential gravel source in mind for road 
maintenance and future gravel needs at Kuparuk. 

One drillsite vs. Two drillsites. AAI evaluated the feasibility of development of the reservoir from a 
single drillsite. However, it was determined that construction of one central drillsite location would require 
extremely high angle deviated well constructions. Drilling costs and problem areas are increased for these 
higher angle well deviations. In addition, based on 3-D seismic data, additional reserves may be discovered 
which could be devefoped from the proposed two drillsite locations. 

List of Permits Required for the Proposed Project: 

USCOE 404 Permit 
USCG Bridge Permit/Navigability Determination 
ADEC 401 Certification 
ADGC Consistency Determination 
ADNR Land Use 
ADNR Lease Operations 
ADNRROW 
ADEC ODPCP Amendment Approval 
ADF&G Title 16 Permit 
ADEC Temp. Storage of Drilling Waste Plan Approval 
NSB Development Permit 
NSB Conditional Use Permit (DS 2N) 
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•m Public Notice 
of Application 
for Permit 
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tfS A2:say Co:r::ps 
o~ Engineers 

AJ.aska D:i.s'b:i.ct 

Regulatory Branch (1145b) 
Post Office Box 898 
Anchora9e, AJ.aska 99506-089= 

PUBLIC NOTICE DATE: 26 AUGUST 1997 

EXPIRATION DATE: Z5 SEPTEMBER 1997 

REFERENCE NUMBER: 4-970705 

WATERWAY NUMBER: !tuparult River 124 

Interested parties are hereby notified that an application has been received tor a 
Department of the Ar.my (DA) pe~t for certain work in waters of the United States, 
as described ~elow ~d shown on tbe attached plan. 

APPLiCANT: ARCO Alaska, Inc. (AAI), Post Office Box 100360, Anchorage, Alaska 
99510-0360. :Point of Contact: L.isa L. l?ekich, Environmental Coordinator, Kuparuk 
Environmental Department, telephone: (907) 265-1173, FAX (907) 263-4035. 

~iON: Sections 28, 33, and 34, Township ll North, Range S East; sections 4, S, 
7, 8, and 18, Township 10 North, Range 8 East; sections 13, 14, 23, 22, 27, and 34, 
Township 10 North, Range 7 East; and section 3, Township 9 North, Range 7 Eas't, Umiat 
Meridian, North Slope Borough, Alaska. The proposed Drillsite 2L is approximately 
6.2 miles from the existing Kuparuk River Unit (KRO) Drillsite 2M. The proposed 
Drillsite 2N is approx~tely 2.9 miles from proposed DS 2L and 8.3 miles southwest 
from the existing Drillsite 2M. 

~ AAl proposes placement of 505,670 cubic yards (cy) of gravel fill material 
into 72.6 acres of waters of the United S'tates (U.S.), ~eluding wetlands, to 
construct two drillsites (OS), an access road, and 10 miles of buried powerlines; 
l?owerlines would be install..ed by the use of a di.tch-witch or similar equipment. 

acreag:e cubic toe of ~d/crown 
yards diltlensi.ons 

1. Drillsite 2L access road 41.2 285,600 30' X 37,800' 
from DS 2M 

2. Drillsite 2L S.l 63,040 320' x ~$S' 

3. Drillsite·2N access road 16.8 105,600 30' X 151 200' 
from DS 2L 

4. Drillsi.te 2N 6.7 51,430 240 1 X 10701 

Total 72.8 505,670 

Note: Gravel road depth varies from 4.0' to 6.0'; an average road depth of 4.8' 
was used to calculate fill quantities. Acreage includes area covered by gravel pad 
side-slopes (2H:lV). All volume is final 9rade quantities. OS 2L access road 
quantities include gravel fill at bridge crossings • 
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approximately 2. 0 JXli.les from OS 2M. The construction of the :road through West Sak 1$ 
allows con$ol~dation of gravel facilit~es and utilization of the pad as a 
construction stag~g area. After construction ~s complete, the site would be 
rehabilitated. A proposed rehabilitation plan and schedule of activities at this 
site are included in Appendix B, of ~·s permit application. Vehicle t:raff~c is 
expected to be about four vehicles per day after construction. 

Miluveach River and Unnamed Creek (Trouble Creek) Road Crossings. Bridge crossings 
are proposed at both ~Troub1e Creek n (the dra1Da9e ~re~ly to the west of DS 2M) 
and tbe Miluveach River. The proposed 40' Trouble Creek bridge and the 1.20' 
Miluveach River :bridge would be supported by approximately 26-inch and. 30-inch 
diameter steel piles, and woUld inc1ude steel sheet pile cell abutments to retain 
road fill and prote~ the bridge abutments from ice and erosion. Eros~on protection 
would be provided along a portion of the roadway. The finished bridges are expected 
to look and function similar to the Central Creek Bridge at Milne Point. 

~he two bridge superstructures would consist of multiple, steel wide-flange girders 
in 40-ft. span configurations. ~he bridge decks would consist of precast concrete 
deck panels. The girders, panels, and foundation piles would be designed for drill 
rig type loads. The bottom chord of the bridges would be set a minimum of 3-ft. 
above the 100-year flood elevations. Bridge piers are designed for expected ice 
concli tions. 

Material Source. rhe gravel required for construction of the drill sites and access 
roads would be obtained from Mine Site F on the Kuparuk River Unit. The open cell of 
Mine Site F is beinq dewatered under the NPDES No. AKG-31-005 (General NPOES Permit 
for Facilities Relating to Oil and Gas Extraction). ~he remaining gravel in the open 
cell of Mine Site F should be suff~cient to meet the needs of the proposed 
development; however, a future aliquot to the north has already been permitted. for 
expansion. If necessary, this aliquot may need to be opened to support this project. 
Gravel removal from Mine Site F is authorized under State of Alaska Material Sales 
Contract ADL 415353 and COE permit number M-840481 • 

Road Sta:bilization. AAI proposes to apply a soil stabilization product to the gravel 
:roads and pads during break-up of 1998. The product identification name is EMC 
Squared Stab~lizer. It is an earth materials catalyst (biocatalyst) designed to 
improve the cementation and sta:bil~ty of compacted agqregate and earth materials. 
The gravel mined from Mine Site F ~ould be frozen and would not have an opportunity 
to drain. This would likely eause .the road to be extremely unstable onee it thaws. 
Therefore, AAI proposes to grade EMC Squared Stabilizer into the gravel surface 
during break-up. 

Powerline. The electric power for DS 2L and os 2N would be provided :by upgradin9 the 
existing powerlines from CPF-2 to os 2M. From this point, a new line would be 
trenched next to the access road. The line would run along the same :route as the 
road. The line would need to be spliced at regular intervals; incorporating surface 
mounted sp1ice boxes. AAI is still evaluating the technical details of this method 
of ins~allation. Should ~his method of power transmission prove unfeasible, an 
overhead line would be proposed to the same standards as the Kuparuk overhead 
powerlines. 

Spill Prevention and Response. AAl proposes to amend the Kuparuk River Unit Oil 
Discharge Prevention and Contingency Plan to include DS 2N and OS 2L and the 
associated pipelines. 

-3-
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WATER QUALITY CERTIFICATION: A permit for the described work will no~ be issued 
until a certification or waiver o£ certification as required under Section 401 of the 
Clean Water Act (Public Law 95-217), has been received from ~he Alaska Department of 
Environmental Conservation. 

COASTAL ZONE MANAGEMENT ACT CERTIFICATION: Section 307{c) (3) of the Coastal Zone 
Management Act of 1972, as amended by 16 o.s.c. 1456(e) (3}, requires the applicant to 
certify that the described activity affecting land or water uses in the coastal zone 
complies with the Alaska Coastal Management Program. A permit will not be issued 
until ~he Office of Management and Budget, Division of Governmental Coordination has 
concurred with the applicant's certification. 

COLTORAL RESOORCES: The latest published version of the Alaska Heritage Resources 
Survey (AHRS) was consulted for the presence or absence of his~oric properties, 
including ~hose listed in or eligible for inclusion in the National Register of 
Historic Places. Consultation of the AHRS constitutes the extent of cultural 
resource investigations by the District Engineer at ~his ~ime, and he is otherwise 
unaware of the presence of such resources. The applicant con~racted an 
archaeological and cultural resources reconnaissance study for the Tarn project. 
Dr. John Lobdell of Lobdell & Associates conduc~ed an archaeo~ogical reconnaissance 
in the proposed project area on August 6-10, 1997. This application and a copy of 
the reconnaissance report are being coordinated with the State Historic Preservation 
Office (SHPO). Any commen~s SHPO ~Y have concerning presently unknown archeological 
or historic data that may be lost or destroyed by work under the requested permit 
Will be considered in our ~inal assessment of the described work. 

ENDANGERED SPECIES: The project area is within the known or historic range of the 
Steller's eider (Polysticia stelleri), and the spectacled eider (Somateria fischeri). 
No threatened or endangered species are known to use the project area. Prel~ary, 
the described activity will not affect threatened or endangered species, or their 
critical habitat designated as endangered or threa~ened, under the Endangered Species 
Act of 1973 (67 Stat. 844). This application is being coordinated with the u.s. Fish 
and Wildlife Service and the National Marine Fisheries Service. Any comments they 
may have concerning endangered or threatened wildlife or plants or their critical 
habitat will be considered in our final assessment of the described work. 

FEDESAL SPECIES OF CONCERN: The following Federal species of concern may use the 
project area: Polar Bear, Black Brant, Canada Goose, Lesser Canada Goose, Lesser Snow 
Goose( White-fronted Goose, Tundra Swan, and Arctic Pere~r~e Falcon. 

FLOOD PLAIN MANAGEMENT: Evaluation of the described activi~y will include 
conformance with appropriate state or local flood plain standards; considera~ion of 
alternative sites and methods of ~ccomplishment; and weighing.of the positive, 
concentrated and dispersed, and short and long-term impacts on the flood plain. 

SPECIAL AREA DESIGNATION: Formerly part of the Kuparuk River Onit. 

EVALUATION: The decision whether to issue a permit will be based on an evaluation of 
the probable impacts including cumulative impacts of the proposed activity and its 
intended use on the public interest. £~al~at~on of th~ probable ~acts whieh the 
proposed activity ~ay have on the publ~c interest requires a careful weighing of all 
those factors which become relevant in each particular case- The benefits which 
reasonably may be expected to accrue from the proposal mus~ be balanced against 1ts 
reasonably foreseeable detriments •. The decision whether to authorize a proposal, and 
if so, the conditions under which it will be allowed to occur, are therefore 
deter.mined by the outcome of the general balancing process. That decision should 
reflect the national concern for both protection and utilization of important 
resources. All factors which may be relevant to the proposal must be considered 

-5-
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ATIACHMENT A 
4-970705, KUPAltUK 124 

Table 1. Design features used for avoidance and minimization of environmental impacts from the Kuparuk River Unit 
Tam Project, Alaska. 

DesigB Feature 

GENERAL DESIGN 
Review historkal dasa on wildlife use within the 
proposed pJOject area 

Collect baseline data from field surveys offish. 
mammals (caribou), and birds (Tundra Swans. 
Spectacled Eiders) 

Obtain current low-altitude aerial photography (true 
color and CIR) of proposed project area 

Identify and map vegetation types and wildlife 
habitat$ in the proposed project area :&om aerial 
photography 

Coordinate with U.S. Fish and Wlldlife Service on 
Spectacled Eider surveys (1993-1997) 

Use existing production and power generation 
facilities in the Kuparuk Oilfield 

DIW..L SIT£ DESIGN 
Minimize size of drill site pad; 30' wellhead 
spacing allowing for futme in· fill drilling at ts• 
spacing 

Provide powerline to drill site pad 

Drill sites designed for no reserve pits 

Zero pennanent clis¢harge from drill sites of solid 
and liquid wastes to tundra or other waters (no 
permanent camp required) 

Align dn11 sites with prevailing winds. 

ROAD DESIGN 
Route road through existing gravel pad at West Sak 
IS 

Future development potential eonsidered during 
selection of road alignment 

Identify potential culvert and stream crossing 
(bridges) requirements for road and incorporate into 
project design 

Expected Benefit 

Identify c:ritical issues and wildlife speeies early in 
design PfOCeSS. 

Identify important fish streams and locatious for 
stream crossings to avoid or minimize impacts on fish; 
avoid or minimire use of areas used by Spectacled 
Bidets (a threatened species) 

Enhance environmental assessment aod spill response 
planning; optimize facility siting 

Identify vegetation types or habitats types for 
avoidance or minimization; avoid and mmimjn 
impacts to big:bet-value wetland typeS 

Ensure protection oftbteatened SpeCies; optimize 
sampling ofhabitats along proposed ahematives 
during baseline surveys 

Eliminate need for additional facilities. minimize 
facility size 

Minimize habilat loss 

No significant air emission sources required 

Reduced pad size and eliminate potential for 
conl3Jilinant release from reserve pits 

Reduce impacts to tundra and wetlands, reduce 
contaminant release 

Minimnes snow accmnulation and snow removal 
requin:ments. Poten1ial.ly avoids need fur snow fence. 

Consolidates gravel facilities on the North Slope 

Minimize need fur future additional facilities; 
utinimjze additional road length 

R.eduee alterations to surface dtainage patterns; avoid 
or minimize effects of road on existing streams; allow 
free passage of fish; protect sp<nVIling sites 

P.8 
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Table2. Proposed actions for avoidance and minimization of environmental impacts during construction and operation of 
the Kuparuk River Unit Tarn Projeet, Alaska. 

Conduct all major activities (e.g.. pipeline 
construetion, bridge constxuetion, gravel mining, 
place road gtavcl) dUri:ng Win:teT 

Construct pipeline during winter from ice road 

Provide OJHite environmental presen¢e during 
c:onstroction to eusure compliance with pemrlt 
requjrements 

Employ ~on and operation technologiw 
a~ and lessons learned through AAJ.•s 20-
plus years of experience on the North Slope 

Require seconcta:ry containment for all temporary 
fuel stoJage locations during construction 

Restrict on-tundra activities to permitted areas 

Prohibit work m streams during fish spawning runs 

Coordinate With U.S. Fish and Wildlife Service on 
historical and recent l<X;ations of polar bear den 
sites 

Strictly enforce speed limits within project 
construction areas 

Prevent icing of culverts by method of installation 
(during construction period). proper maintenance, 
and thawing as deemed necessary 

Strictly enforce speed limits on roads and pads, and 
employ dust controls 

Use existing KR.U facilities for accommodating 
workers 

Prohibit hunting by oil field personnel and restrict 
public access 

Train personnel in proper interactions with wildlife 

I>rovide power line to drill sites 

BJiminare impacts ofConstruetion on wildlife; 
minitnize impacts to tundra and wetland$ 

· Eliminate impacts of constraaion on wildlife; 
minimiu impacts to tundra al2d wetlands during 
construction and t>.linrinate impacts from an access 
road 

Minimize variances from permitted activities 

Minimim; overall impact, reduces probabilities of 
human. equipment, and design~ 

Minimiz:s or avoids spills to tundra and wetlands 

Minimize impacts to tundra outside of areas authorized 
by permit 

Reduce impacts to fish 

Avoid actions that would disturb ~polar beals 

Reduce pOtential impacts to wildlife; reduce accidents 
both on road surface and onto tundra; reduce 
accidental spills of contaml:nants during accidents 

Avoid flooding and impoundrnents during breakup; 
minimi?'i"S tbmnolwst; avoid gravel deposition on 
tundra 

Reduce potential impacts to wildlife; reduce accidents 
both on road surface and onto tundra; reduce 
accidental spills of eontaminants during accidents; 
minimize dust generation 

Reduce duplication of facilities 

Protect fish and wildlife 

Reduce poteatial for harassment of wildlife; reduce 
adverse effects on personnel from interactions 

Avoids significant air en:Ussion sources. :Red~s 
noise in the area. 
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OFFICE OFTBE GOVERNOR 
OFFICE OF MANAGEMENT IWOBUDGET 

DIVISION OF GOVERNMENTAL COORDINATION 

r:lcamw.~ 
P.0 •. 80X1!DD30 
JUNI:AU,JU.$Q IIIIHt-0300 
Ptt:(IICJI) ti!IS IS~ ~48Sal75 

STATE Of ALASKA 

DIVISION OF GOVERNMENTAL COOROINATlOM 

Noti"ce of Application for 
Certification of COnsistency with the 

Alastca Coastal Manage~Jent Program 

To~y Knowl~a. Govarnor 

Notice fs hereby given that a request is being filed with the Division of 
Govert'1111enta1 Coordination for concurrence.- as provided fn Section 307 (c)(3) 
of the Coastal Zone Management Act of 1972, as amended [P .. L. 94-370; 90 
Stat. 1013; 16 u.s.c .. 1456 (c){3)]t that the project described in the Corps 
of Engfneers Publfc- ttotice· Number ....-97-07.05 • wf·H cotftl)ly with the 
Alaska Coastal Management Program and that the project wi11 be conducted in 
a raanner consf stent with that pl'"Og~. 

The Divfsion of Goverraental Coordination requests your ccanents on the 
proposed project's consistency Vith the Alaska Coastal Management Program. 
Fo1'" aore infora~ation on the .consf stency review process and the conaent 
deadline. or to sutnit written conments~ please contact the Division of 
Governmental COordination, State Pipeline COordinator's Office, 411 W. 4th 
Avenue, SUfte 2-c, Anchorage,. Alaska 99503·2798. 

Attachment 2 
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APPENDIXW 

KUUKPIK CORPORATION SURFACE AGREEl\fENT NEWS 
ANNOUNCEMENTANDSUPPORTLETTER 
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ARCO Alaska, Inc. and the Kuuk.pik Corporation signed a historic agreement this afternoon 
that allows for the development of the Alpine discovery on native owned lands. 

The following news announcement was released by the Kuukpik Corporation earlier today. 

NEWS 

For immediate release 
August 27, 1997 

Kuukpik agreements protect subsistence, 
allow Alpine field development 

ANCHORAGE -- Kuukpik Corporation today announced agreements with Arctic Slope 
Regional Corporation (ASRC) and ARCO Alaska, Inc. that protect the subsistence lifestyle 
of the Nuiqsut community while ensuring that Nuiqsut residents benefit from development of 
the nearby Alpine oil field. 

A portion of the 365-million-barrel Alpine oil field underlies Kuukpik lands. While Kuukpik 
received the surface estate, under the Alaska Native Oaims Settlement Act ownership of the · 
oil and gas was conveyed to ASRC, the local regional corporation. 

Under the agreement with ASRC, Kuuk.pik will receive an overriding royalty interest for 
consenting to oil and gas production on Kuukpik lands. The terms of the agreement with 
ASRC are confidential. 

A companion surface use agreement with ARCO Alaska, Inc. guarantees that subsistence 
hunting and fishing will be allowed in the Alpine field and creates a special subsistence 
oversight panel composed of Nuiqsut residents to monitor the health of subsistence resources 
on Kuukpik lands. 

"The agreements reached today between the Inupiat community and ARCO Alaska for the 
Alpine development project are historic," said Joe Nukapigak, president of Kuukpik 
Corporation. 

"Alaska Native leaders should be encouraged by the political significance and the social 
importance of the contractually guaranteed subsistence hunter access and resource protections 
that the Kuukpikmuit have achieved . 
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"The establishment of the Kuukpikmuit subsistence oversight panel will set a new standard in /- >o 

local control, self-determination and co-management of subsistence resources," Nukapigak .1 
said. , 

"I am pleased to say, that with ARCO' s cooperation the voice and the will of Nuiqsut have 
been heard, our.needs understood and our stewardship of the land accepted." 

Under the agreement, ARCO and its partners Union Texas Petroleum Corporation and 
Anadarko Petroleum Corporation are granted the right to build and operate on Kuukpik lands 
the oil production and transportation facilities required to develop the Alpine field. 

"This agreement is another important step towards development of the Alpine oil field and a 
major milestone in what is sure to be a long and positive partnership with Kuukpik and the 
people of Nuiqsut," said Frank Brown, senior vice president for ARCO Alaska's Kuparuk 
Business Unit. 

Most of the terms and conditions of the agreement are confidential. However, ARCO 
Alaska, Union Texas Petroleum Corporation and Anadarko Petroleum Corporation - the 
owners of the Alpine field - have agreed: 

• To make annual rental payments to Kuukpik for use of its surface estate. 

• To provide natural gas at no cost to Kuukpik for use by Nuiqsut residents. 

• To fund, with Kuukpik, scholarships and training grants which will allow Kuukpik 
shareholders to acquire the skills or professional certifications required for employment in the 
oil and gas industry on the North Slope. 

• To fund, with Kuukpik, a comprehensive Alaska Native Employment Services Program to 
encourage the hiring, retention, training and promotion of Kuukpik shareholders and 
permanent Nuiqsut residents in the oil and gas field support services. 

• To assist Kuukpik in its business development activities by ensuring that Kuukpik-owned 
and Kuukpik-affiliated companies have the chance to compete for work in the Alpine field 
and across the North Slope. 

Nuiqsut Constructors, a joint venture between Kuukpik and SKW Eskimos, Inc., has 
already been selected to perform the civil construction work necessary for Alpine 
development. Other Kuukpik companies and joint ventures - Kuukpik/Pool Arctic drilling, 
Kuukpik/Carlyle Transportation, Kuukpik Arctic Catering and LCMF, Inc. are active on the 
North Slope. 

For additional information contact: 

Lanston Chinn 907-480-6220 
Kuukpik Corporation 

Ronnie Chappell907-263-4102 
ARCO Alaska, Inc. 

• 

• 
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KUUKPIK: 
CORPORATION 

The Honorable Benjamin P. Nageak 
Mayor · · 
North Slope Borough 
P.O. Box69 
Barrow, Alaska 99723 

Dear Maror Nageak: 

P.O. Box 187 
Nuiqs\lt, Alaska 99789-0187 

TEL: (907) 480-S220 
F~(907)4So-Gl26 

September 22, 1997 

On AUgust 27, 1997, Kuukpik Corporatio~ Arctic Slope Regional Corporation 
(ASRC), and ARCO Alaska, Inc., participated h1 the signing of a series of agreements that 
will allow the Alpine oil field discovery to be developed. These milestone agreements · 
provide the basis upon which Kuukpik Corporation, the Native Village ofNuiqsut;. and the 
community ofNuiqsut as a whole, predicate their support for the safe and environmentally 
responsible development of Alpine. 

The Surface Use Agreement entered into between Kuukpik Corporation and 
ARCO Alaska, Inc.~ is precedent setting both in it's comprehensiveness and scope, in 
establishing the general parameters and specific guidelines of a responsible approach to oil 
and gas development A principal tenn is the contractually, guaranteed protection of 
subsistence resourees and the lands throughout the former ll(a) Kuukpik Withdrawal 
Area; as delineated by the Alaska Native Claims Settlement Act of 1971. Additionally, 
ARCO Alaska Inc., has agreed to fund in part, the Kuukpikmuit Subsistence Oversight 
Panel composed of five local Nuiqsut residents, whose respoilSlbility will be to monitor 
and provide for the protection of the wildlife resources' and habitat that are such vital 
elements to the Inupiat Culture. The panel is also charged witl:J recommending 
preventative and corrective ·measures which are required in order to mitigate both 
anticipated and unanticipated impacts. . . 

Other primary terms of the Kuukpik- ARCO Surface Use Agreement include: a 
commitment to employ qualified, Kuukpik Shareholders and village residents, North Slope 
residents, and Alaska Natives; funding to offset the. costs for t;raining and retention of 
shareholders and residents through innovative monetary incentives for participating on 
field support service contractors; partisl funding for a Native Employment Program; 
natural gas to meet the heating and power generation needs of the Nuiqsut community; a 
matching scholarship fund; and ARCO's pledge to assist Kuukpik in the development of 
competitive business opportunities. 

Of equal importance, Kuukpik Corporation and ASRC finally reached agreement 
after at least ten years of negotiations, that gives ASRC the right to develop the mineral 
estate under Kuukpik surface lands in the National Petroleum Reservo-Alaska (NPR-A). 
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. . 
Kuukpik Corporation's granting of it's consent right will now permit that portion of the 
Alpine oil field under Kuukpik lands in NPR-A to be developed and produced. The 
agreement known as the 1431 (o) Agreement, (a reference to Section l431(o) of the 
Aia£ka Nationai Intere~ Lands Comervation Act Qf 1980 (ANU..cA), providet Kuukpik 
with a share of the oil and gas royalties from the development of the Alpine oil field. 
More importantly, under the terms of the 1431(o) Agreemeot, all of the subsistence and 
environmental protection standards delineated in the Kuukpik- ARCO Surface Use 
Agreement will also apply to ASRC and it's subsidiary companies doing business 
anywhere within KuukpilCs former 1l(a) withdrawal area. 

Finally, Alpine is the first actual oil and gas development to occur in such close 
prox:imity to a local community on Alaska!s North Slope. Because of this fact, 
funclametital considerations for the impact{s) on the-socl,o-cultural fabric ofthe Nuiqsut 
community have been integrated into these agreementS. .along with terms that address 
preservation of the environment. subsistence resources, and the land. The Surface Use 
Agreement and the 143I(o) Agreement are now in place. and the demands of development 
have been balanced with the need for conse!Vation ofKuukpikinuit subsistence values. 
With this in. mind, Kuukpik Corporation, the Native Village ofNuiqsut, and the 
community ofNuiqsut overall, support the development of the Alpine oil field. 

Sincerely, 

cc: NSB Planning Commision . 
Karen BurneD, NSB Planning Director 
1 .K. "Ken• Thompson, President 
ARCO Alas~ !no. 
Frank M Brown, Senior Vice President 
Mike Richter, Vice President 
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